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BALANCED SCREW AND REVOLVING COTTON PRESS.

The several points of merit claimed for the improved cot-
ton press herewith illustrated are simplicity of construction,
rapidity, and reliability of action, and tbe saving in time of
pressing effected. These, with other advantages below noted,
combine to render the device suitable for employment by
cotton raisers, or applicable to the pressing of tobacco, hay,
hops, c.oth, paper, hair, hemp, moss, cider, wine, rags, straw,
and, in brief, to any operation where inventions of similar
nature are now employed.

The apparatus, a8 shown in the illustration, revolves on

the pivot, A. The screw, B, having a crosshead which tra-
vels in the guides on the upper part of
the frame, extends down through a nut,
C, on the revolving portion. To the up-
per portion of the screw is attached a cord
which, passing over suitable pulleys, car-
ries a barrel of stones or similar counter-
poizse.

The nut, C, i made in two sections
which, by means of the lever attachment,
D, may be closed together or opened -at
will. When the parts are clored and the
lower portion of the press rotated on its
pivot, by means of the handles shown,
the screw, acting on the nut, is necessa-
rily caused to travel downwards, go forcing
down the follower and compressing the
material. When the pressure is finished,
instead of it being necessary to turn the
press in the opposite direction, and so
waste time in raising the sciew to its for.
mer position, the sections of the nut are
opened, releasing their engagement with
the screw, which is then lifted bodily by
pulling down on the counter weight, as
represented in the figures on the left. It
is claimed that, through the economy of
time thus effected, one third more bales
per day can be pressed. After the cotton
box is filled, the tollower block does not
requize to be turned down three or four
feet before reaching the point at which
pressure begins, but is lowered ordropped
at once, so that the real work commences
with the first revolution of the machine.

The press, if desired, can be run by
steam power, a belt being placed on the
drum under the cotton box. It can belo
cased in the lint room or erected as show"
in the engraving, by framing a supporting
beam into the gin house and allowing toa
appsratus to stand near to and outside hs
the buildings. The frame is of iron o-
wood, as desired, is portable,and occupine
no extra space. Five hundred pound balex
are readily made with two hands, or anij
mal power may be applied if required.

By a slight change in the adjustment of
‘the nut, the machine can be converted into
a tramper press, the screwand follower being used to pound
the lint in the box down into its place, thus obviating the
injury to the health of the workers who enter the receptacle
and tramp the material with their feet.

The invention was patented April 10, 1871, since which
time it has been modified and improved in many particulars.
It is now in successful use in many localities in the South,
and gained a premium at the late St. Louis fair. The ma-
nufacturers state that other forms of the press, arranged so
that the screw works upward, sothat the bale may be re-
moved from the top will shortly be offered. July and Au-
gust being the months in which cotton presses are princi-
pally used, planters and others desiring further particulars
regarding sale of State and county rights, or for presses,
should lose no time in addressing J. H. Woolfolk, Box 295,
Vicksburg,Mise. The special agent for Texas, Louisiana, Mis-
sisgippi, and Alabama, is Dr. D. R. Lemman, New Orleans,
La.
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More Machine Honesty.

The ‘“ knockdown " system, as the appropriating of fares
collected by stage drivers and car conductors is termed, is
not, it eeems, peculiar to this country. The employees in
the London street car lines have been resorting to the same
means of increasing their wages. From the fact that people
pay fare according to the distance they travel in most of the
London conveyances, it will be seen that it is a very eaey
matter for the conductor to collect a certain sum for the long-
est ride, but to hand in the amount necessary to pay for the
shortept, pocketing the difference.

Mr. Weir, has receutly devised an apparatus which, the
London ZTimes says, works excellently, and which will proba-
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bly come into general use in that city. A bronze door is
placed acroes the entrance of the vehicle, so arranged that
but one perzon can pass through ata time. Then in a small
locked metal box is a registering apparatus which consists of
a slip of paper which is pricked at the entry or exit of each
passenger. The needle which makes the mark and the band
of paper is set in motion by the opening of the door, go that
each passenger is indicated by a separate puncture. In order
to denote exactly how many people paying a certain fare are
to be accounted for, at every stat'on on the line at which a
change in price is made a projection is fixed in between the
tracks. Against this, as the car passes over, a small wheel
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BALANCED SCREW AND REVOLVING COTTON PRESS

connected with the registering mechanism by a pneumatic
apparatus strikes, so that, by suitably moving the indica‘ors,
a blank space of some length is left after the last puncture
denoting the lower fare. At the end of the journey, the slip
of paper is removed, and gives the exact number of fares of
every amount for which the conductor is reeponsible. The
conductor is provided with a peculiar key in order to Jet him-
self out of the vehicle to make his collections, and an indi-
cator marks each time that he does so. The above appears
to be a rather complicated method of making conductors
honest. but it may do for London.
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The Spontaneous Combustion of Charcoal.

Professor F. Hargreaves states that the kinds of wood gen-
erally used for the manufacture of gucpowder charccal are
the bleck dogwood, the willow, and the alder. They are all
well adapted for the manufacture of charcoal, although the
dogwood is always used for the best sporting gunpowder.
The wood is converted into charcoal by heating it iniron cylin-
ders.

After the charcoal is taken from the cylinders, it is placed
in iron coolers provided with tightly fitting lids, and allowed
to stand for 14 bours, by which time it is generally quite cold,
when it is sent to the charcoal mill to be ground, and af.
terwards to be mixed with the other ingredients for gun-
powder.

But there are examples where the charcoal has spontaneous-
Jy taken fire on the day after grinding. Thisis owing to thefact
that charcoal absorbs mechanically within its pores a large
quantity of oxygen gas from the atmosphere; and the con-
deneation of all gases liberates heat, and, charcoal being a bad

conductor, the heat cannot escape. The amount of oxygen
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absorbed by the charcoal varies with the degree of carboniza-
tion; the higher the heat, the more gases it will absorb.

The absorption with sticks of charccal is not o quick as
with ground charcoal: hence the spontaneous combastion of
stick charcoal does not occur so often.
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Fighting Fire with Explosives.

Western settlers, when a prairie is in flumes, find that:the
orly and best means of protecting menaced property is to
plow up the ground around the latter for a width of several
yards. Over this the fire cannot pass, for the simple reason
that it finds nothing upon which to feed. The sole effective
method by which the ravages of apy great
conflagration can be check-d (and the truth
was amply demonstrsted in Boston and
Chicago) coneists in following the same
plan; and in crowded cities, by destroying
buildiogs adjacent to the bLurning locality,
the latter can be entireiy isolated from
o her portiong, 8o that the fire may be con-
fined to a limited ares, on which may be
concentrated the entire force of the extin-
guivhing spparatus. The value of this be-
roic remedy is becoming widely recogrized,
and in this city a corps of sappers and
miners bas been organized, comprising
fifty-:ix persons selected from the officers
of the Fire Brigade, who are being regu-
larly instructed in the use and nature of
explosives, electric fuees, etc.

The first public experiments of the or-
ganization recently took place on Ward's
Island, in the neighborhood of this city.
A number of brick walls were erected, of
various thickuess, having a depth below
the ground of one foot, and built upon a
timber foundation. The first wall attacked
was 20 inches thick, and the objeci of the
experiment was to show the comparative
effects of mining powder and dynamite
suspended in cubical boxes against it. Fifty
ponuds of mining powder barely blackened
the Lricks, while six pounds of dynamite
in a box 3 by 5 inches, cut a hole through
t’.e wall of about therize of the box. Theun
experiments followed in cutt'ng down ma.
sonry varying in thickness from 8 to 36
incher, with cartridges containing from
one 1o five pounds of dynamite, the effect
being to divide the walls at the marked
places with great accuracy. Floors were
also torn up with the same powerful mate-
rial, and finally seven walls were blown to
fragments by a continuous lineof cartridges
arranged in rubber tubes and covered with
bags of sand.

The trials were mainly very successful,
ani showed that by the use of explosives
not only could whole buildings, during
great fires, be quickly demolished, but,in
fmaller conflagrations, the dynamite cartridge could be ad-
vantageously used in gaining rapid access to edifices through
walls. This proceeding now requires lengthy labor with
axe and pick, the flames in the time thus lost oft:n inaku.g
serious head way.

—_—— D > —
The Solar Eclipse of April [6,

A total eclipse of the su1 was obeerved by Mr. Stere, Enr.
lish Astronomer Royal at the Cape of (Good Hope, on :te16'h
of Aprillast. Thelice of totality passed over the southcrn
extremity of Africa, beginning at Port Nolloth on the we:t
coast of Cape Colony, somewhere about 250 miles frcm Cape
Town, and took a curved path, witb the convexity turned to-
ward the north, ending at sunset about Lialf way across.

The day wes especially favorable for obrervation, and the
sky was entireiy free from clouds. Mr.*S:one states that
the roee-colored flames ¢xtended very nearly sround the
moon, althougb, of course, of uvequal hights at different
parts. The specirum near the moon’s limb was carefully
examined in order .o diecover fresh lines, but none appeared,
and hence there cannot be any medium capable of producing
senrible absorption of lightaround the moon.

At the instunt of totality the whole field appeared full of
bright lines, sli trie principal Fraunbofer lines being re-
versed. Mr. Stone’s observatiors tend to confirm thore of
the eclipees of 1869, 1870, and 1871, and their most impor-
tant portion is that referring to the visibility of the Fraun-
hoter lines in the spectium of the coronalatmosphere,show-
ing thereby that that reflects the light of the photosphere,

A DEATH from bydrophobia recently occurred in Philadel-
phia about four months after the bite was given,
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GOVERNMENT AID TO SCIENTIFIC INVESTIGATION,

Those who had the good fortuvet) hea: the closing lec-
ture of the series delivered by Professor Tyucall in this
couuntry will nos soon forget the eloqueunt tribute he paid to
scientidcinvestigators, iatent on the .discovery of truth re.
gardlesa of its beariog on practical ends, or the earnestness
with which he insisted on the public duty of supp!ying them
with m-ans for their work.

The appeal was as plausible as eloquent. At first sight
nothing would seem more r ‘asonable tban that the public at
large, wLoie indebtedress to Sc'ence is 80 great, should do
sometbing towsrds supporting those who carry on tle work;
or that any mears which shonld hooorably relieve original
investigators ot the daily drudgery of earning a living, and
at the samne time supply them with the fullest apparatus
for their researches, would immensely increase their pro-
ductions.

But when we remember that in every age there have
been plenty of scientific men who have had at command all
that money or position could give, yet have remained com-
paratively barren, while the great discoveries, more espe
cially the original views opening up new lines of thought
and giving new directions to human industry, have usually
come fiom seemingly less favored workers, we cannot escape
the suspicion that original thinking is quite as likely to be
hindered as helped by easy circamstances. Besides.the best
work in Science has rarely been done by men either depend-
ent or very closely allied with the ruling clique of their day,
freedom from class prrjudics being au eesential condition of
independent thinking.

Nodoubta good deal of honest work might be furthered by
aiding the right men at the right time: but suca men are
rarely the ones that would be reached by public enactment,
even if it were possible for them to maintain intellectual in
dependence in conrection with personal dependence., Radi.
cally new truths are inevitably urpopular, and none but
popular men would derive much assistance from the public
funds. The endowment of Science would therefore act very
much as the endowmeut of religion has always done, by
creating a claes of nominal *“ leaders”” whose instincts would
be opposed to progress. Haviog risen to place and power
by the adrocacy of certain views, how could they give their
countenance 10 men laboriag 10 overthrow such views?

Run over the list of names—from Copernicus to Darw'n—
of those whose influenre has been greatest on the progress
of human tkought. How loog would their owness have
been allowed to continue their work at public cost, in the
facs of popular clamor against their heresiee? Had Profes-
sor Tyrdall’s plan been adopted a few hundred years ago,
the wor'd would still be flat, the center of the Universe, and
only #ix thouesand years old.

Inapplied Scienre, the case in equally rtrong. How long
would Fulton have been allowed to sqnander public money
in his ‘‘crrzy ” attempt to propel shipping againet wind and
tide with “ bolled water”? Or Steph-nson, in the equslly
wild project of drawing wagons acroes the land at the ex-

travagant rate of twelve miles an hour? What administra.
tion could sustain the sarcasm of the opposition party after
supplying Draper with money to waete in foolish experi-
ments for psinting with sunshine, or Morse with means to
develop his impious scheme of annihilating time and spac»?
What commit:ee of wise men,having to render an account of
their expenditures,would have dared to aid the experiments,
of Goo:iyear in rubber, Young’s attempt to make candles
out of shale, Bessemer’s scheme for making steel direct from
the ore,or any oue, in short,of the great achievements which,
until the events proved their practicability, were accounted
visionary, if not impoesible,by practical men ?

There is another fallacy underlyiog Professor Tyndall’s
proposal—one that he has strikingly exemplified in his own
person quite recently—and that is the assumption that
abundant and complicated apparatus is required for, or at
least helpful in, the work of discovery. In some cases it
may be; but ordinarily it s quite as apt to absorb the ex-
perimenter’s attention so that he migses the point of the
phenomena entirely. Tha’ was a brave array of steamers,
fog whistles, artillery and the like, which Professor Tyndall

0 | took down to the coast to study the effects of different at-

mospheres on the transmission of sounds; but he had scarce-
ly publisbed the results of hLis ccstly observations when
Professor Reynolds made known a few experiments with a

i | hand bell which upset entirely the conclusions the govern-

ment-aided observer had so jubilantly arrived at.

As a rule, the greatest discoveries are made with the sim
plest apparatus, tte keys which have unlocked the grander
mysteries of the Universe being mental rather than material :
or, if material, bave proved effective through simplicity and
gkillful bandliog rather than becaure of their complexity.

FOUR FOOTED MOTION.

The present exhibition of paintings of tbe Royal Academy
in England contains a picture, by Miss Thompson, entitled
“Tie Roll Call,” which depic:s & muster of soldiera on the
day after a battle.

From the drawing of a horee in the pain‘iug, a very inter-
esting discussion has arisen, extending even to eminent na.
turalists, regarding the motion of four footed animals whil-
walking. The bLorse, in the picture, is represented walk.

i |ing, and has its 1sft forelegraised, bent, and nearly extended,

its right forel>g on the ground and perpendicular to the
same, its left hind leg also on the ground, full for ward, and
its rignt hirdleg on the ground and well back. With Pro-
fesror Garrod’s able elucidation of the subject, puhlished
in extenso in Nature, as a guice, the problem quickly loses
its perplexing features.

Lst two men be supposed to place themsel7es so that the
hinder ope has his hands on the shoulders of the man in
f ont,and that both walk in step—S-a'e’s prison gait. Revert-
ing this to the horse, we have the amble, a mode of progres-
sion natural ts the giraffe, but cnly acquired by special train.
irg in the Lorse. Again, suppose the two men to put the
oppoeite feet forward simultaneously, in other words, to walk
out of step. This will exemplify the trot. Suppose, how
ever, the two men to walk out of step; but instead of the
diagonally opposits feet beiog set down at the same moment,
imagine the tirst man to begin bis step a little in advsance,
go 1hat, by the time the forward man has got his right leg
entirely raised, the rear man bas just begun to lift his, al-
tbough they keep the stame number of steps. Then the se
quence of steps would not be right front and left hind, left
front and right hind, coupled; but right front, left hind, left
front, right hind, eeparate and distinct. Professor Garrod
has a simple and graphic way of expressing this, thus:

A ! .

The dark daches mean the times of contact of the right
foot, the dotted lines rame of the left foot. The two upper
horizontal rows refer to the fore legs; the lower, to the hind.
The dotted lines, beginning exactly where the continuous
ones end—considered horizontally—indicate that one foot is
lifted exactly when the other is put down.

From this it will be seen that, in walking, the horse never
has more than two legs on the ground at a time. Draw a
vertical line through any portion of the diagram, as at A,
and it will be clear that only two of the horizontal foot lines
are cut. The same lineshows the picture referred to in the be-
ginning to be correct, with the exception of one slight error.
Following line A down, we find the first dotted line at the
top, meaning the left fore foot, not cut; hence it is off the
ground. The next line is divided equarely in the middle,
and hence the right fore foot must be firmly planted. The
dotted lins below is just met at its beginning, consequently
the left hind foot is about to commence its step; and the
nextlinebeing at its rear endindicates that the right foot has
just finished, and is being removed from the ground. If the
reader will compare this with the foregoing description of
the painting referred to, he will find that the correspon.
dence is complete, exc:pting as regards the right hind foot,
which, inssead of being on the ground as represented,should,
according to our diagrem, be just leaviog it. This alsd
would be in accordance with the rule that no more than two
legs can be down at a time, aid thus the mistake which the
ar ist makes in fixing three would be avoided.

We would commend the diagram herewith presented as a
very simple guide for artists and draftsmen generally, as, by
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following its indication, they can baidly fail to depict the
horse correctly. Ageneral idea of the position of the animal
being first settled upon, it is only neceseary to draw perpen-
dicular lines at various points, and try the results until a
suitable pose is obtained. The figure very clearly solves a
question over which many heads, wise and unwise, have often
puzzled.

THE RAILWAYS OF THE UNITED STATES.

Thereventh annual “Manual of Railways of the United
States,” by Henry V. Poor, 68 Broadwsy, New York, has
just been publisbed. Itis a work of over eight hundred
pagee, and contains a large amouut of carefully prepared in-
formation,includivg official particulars of all railways in op-
eratioo, their extent, cost, capital, earnings, dividends, in-
debtedness, names of officers, directors, etc. The tabulated
general statements concerning the American railway system
afford valuableand instructive information.

The inauguration of railways in this courtry may be said
to date from the year 1830, when railways were in operation
to the extent of 23 miles. At the close of 1873 there were
seventy thousand, siz hundred and fifty one miles of railway
in operation. This great increase, during the brief time of
forty-three years, is sometbing marvelous to contemnolate.
The grand average cost is put down by Mr. Poor at $60,000
per mile, or upwards of four tboueand millious of dollars in
the aggregate. The total earnirgs were over $526,000,000,
and the operating exp:nses 65 per cent thereof, or $342,600, -
000, leaving ae net earnings the rum of $183 810,000, out of
which intereat on baonds 8nd stock dividends were paid. The
average of the latter were 3'45 p-r cent nn the capital stock,
the aggregats of which is one thousand nine hundred m.l-
Lions of dollars.

During the year 1873 the increare in railway construction
was 3,916 milee, against 6,167 miles frr 1872, The ¢xpendi-
ture for construction in 1873 is less by 50 per cont than in
1872. This rudden great contraction in payments, amount-
ing to more than $120,000,000, was disastrous in its effects
upon the various branches of industry coounected with rail-
way building. But a8 soon as Congress shall fix upon rome
d-cisive pettliment of the pational finsnces, whereby a
lower rate of iuterest for the Ame¢ricav indebtednees can be
established, then ra'lway bonds will improve in value, anda
more extensive construction way be ¢xpeer ¢d.  Ae compared
with Europe, the U. ited States are copsiderably in advance
in the matter of railway mileage.

The aggregate of railways in 1873 in the various couutries
of Europe was as follows: Germany, 12 207 wmilen; Austria,
5,865; France, 10.333; Russia, 7.044; Great Britaio, 15,814 ;
Belgiom, 1,201 ; Netberlands, 886; Switzerland. 820; l:aly,
3,667: Denmark, 420; Spain, 8 401; Portugal, 453; Sweden
aud Norway, 1,049; Gree:e, 100

Miles. Population.
Railroads in 1873 in Europe.......... 63,360 282.456,742.
“ o United S-ates....70,650 40,232.000.

SOME OF THE US'EB OF PAFAFFIN,

In addition to the properties which bave brought it into
such extensive uee for illuminating purpo:es, paraffin bas
qualities which give it an exceedingly wide range of useful
applications. White, clean, incorruptible, odorless, tasteless,
plastic, water repellent, a non-conductor of electricity, and
but slightly affected by most chemical agents: it needs only
to be better known to become the most variouely useful of
the hydrocarbons.

For waterproofing fabrics for wearing apparel, military
equipment, and the likoe, it is much better thaa rubber, since
it is odorless and does not become sticky with heat. Among
the most gratefully acknowledged of the many gifts sent
out to Livingstone in the wilds of Africa, were boots and
blankets thus prepared, the one enabling him to travel
through mud, the other to sleep in it with comparative com-
fort. For the waterproofing of tent cloths, ground sheets for
goldiers, and other articles of the sort, it has been found
equally serviceable.

A more generally useful application of paraffin is for the
lining of casks and other wooden vesstls, to keep them
sweet and to prevent either the absorption of their contents
by the wood or their ercape through the pores. Already it
has been largely applied to beer barrels, wine casks, and
other vessels of the kind, with the happiest results. It keeps
them from becoming musty and foul; and still more, by fill-
ing the pores and joints of the staves, it prevents the escape
of the life of the liquor, carbonic acid gas. Water buckets,
butter firkine, and other wooden articles of domes'ic use
might be similarly treated ; and as the material is cheap, easi-
ly obtained, and eaeily applied, it can be tried on as large or
small a scale as one may feel disposed.

Being indifferent to most chenicals, paraffin serves the
same purpose equally well in the laborstory of the chemist
aud chemical manufacturer. In the mavufacture of gun
cotton, for example, wooden tanks lined with paraffin bave
been used for holding the mixture of concentrated sulphuric
and nitric acids empl-yed in that procees, the protection of
the wood be'ng complete and larting. Wooden boxes, pro-
tected in the same way, have been ¢imilarly employed in the
copetruction of voltaic batteries. As a ron conductor of
electrici*y, paraffin is further useful, as an ioeulator, for
which it is now extensively employ+d in electric telegraphy;
also in counection with batteries for medical use, especially
as an acid- proof coa‘ing to insulated conducting wires. In
surgery,it bas been found an excellent material for covering
for aplints in cases of fracture.

Thoee treubled withloosely fitting plates of artificial teeth,
owing to absorption of the gums, can easily remedy the de-
fect by dropping upon the plate a little melted paraffin, from
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a lighted candle or otherwise, replacing the plate while the
peraffin is yet warm. Being clean, tasteless, plastic at alow
temperature, and unaffected by saliva, this substance will be
found much superior to wax or any other material for the
uee, a few drops rightly placed making a perfect fit witha
plate otherwise unwesrable.

In the laundry, paraffin rubbed on the hot flat iron imperts
a beautiful gloss to etarched goods, greatly lightens the la-
bor of ironing, and leaves no greasy stain. For this use it is
much superior to spermaceti. Friction matches are now
prepared with paraffin in place of the sulphur formerly em-
ployed : it burns without odor and goes out instantly, great-
ly reducing the dangers of accidental fires. Dissolved in
naphtha, paratfin has been applied with excellent effect to
decaying brick and stone work, filling the pores of the brick
or stone and putting a stop to the destructive action of the
weather. Fine wood work exposed to the elements might
be protected in the same way. Heated with sulphur to a
moderately high temperature, paraffin is decomposed, with
the evolution of aburdaunce of sulphuretted bydrogen. A
steady and copious flow of this indispensable reagent in the
laboratory is thus easily and cheaply obtained.

REFRIGERATING MI'XTURES AND THEIR
PHYSIOLOGICAL EFFECTS.

All solid bodies when becoming liquid, all liquids when-

agsuwing a gaseous state, absorb heat. The chemical com-
pounds knowa as refrigerating mixtures are based on one or
the other of these changes of condition. The Carié ice ma
cLine, it will be remembered, operates through the liquefac
tion of ammoniacal gas and the reiurn of the eame to a
gaseous condition. At the moment of vaporization of the
liquid, a lowering of temperature takes place, sufficient to
cause the formation of considerable quantities of ice. Hy-
drated sulphate of soda and hydrochloric acid, and ordioary
ice and salt, are examples of freezing mixtures, of which
perhaps & score mora coald be cited, the effects of all of
which are well known to chemists.

There is one of this class of compounds, which, although
Lot a stranger to the chemisal laboratory, has recently been
fouud to possess greater frigorific capabilities than any other
mixture yet diecovered. We allude to ica and sulphuric
atid, into the properties of which M. Berthelot,of the French
Academy of Sciences, has recently made some interesting
investigations.

It is well knowao that, in winter, crystals of hydrated sul-
phuric acid (820%,H20 + H?0) are easily obtained. These M.
Ber:helot mingles with ice, and he calculates the resultant
cooling, first, from the ice liquefied. and second by the acid
algo liquefying and the disengagrment of heat due to its
mingling with the water. Oa using 1°7 ounces of acid and
4 5 ounces of water, the iavestizator calculates the fall in
temp:rature to be 125°6° Fah. If the mixture be made,not at
the ordinary temperature, but at eay 68° Fah., the mercury
should fall fully 140°, so that a; the end of the experiment
the thermometer will mark —112° Fah. These are calculated
results, but M. Berthelot is of opinion tbat, according to his
theory, be will be able to reach —148° Fah., and perhaps
absolute zero, about —516° Fah.

Substances when brought to such extremely low tempera-
tures act very energetically as a rule upon the body. So-
li’ified carbonic acid at a temperature of —111°6° produces
serious burns when compressed between the fingers, irjur-
ing the skin in a manner similar to a red hot iron. Late
discovery has, however, found that this frigorific effect
varies strangely with the nature of the cold object which is
brought in contact with the skin or mucous membrane, Mel-
sens,a well known Belgian chemist,has recently called the at-
tention of the Academy of Sciences of Belgium to the fact
that brandy,frozen to a temperature of from 22° to 31° below
zero Fah., by means of a mixture of ice and chloride of cal-
cium, can be eaten wich impunity and possesses a flavor su-
perior to that of the liquor in its ordinary state. The tem-
perature of any alcoholic beverage may thus be reduced
without the material hurting the tongue. A wooden spoon
must be used, as a meta) dne burns the mouth very quickly.
The investigator says that not until the liquor is cooled to
76° below zero is any sensation of cold exnerienced ; and it has
been eaten at —95°, causing no more uneasiness to the eater
than a mouthful of rather hot soup. It is remarkable that
brandy at 95° placed on the arm, makes only a slight irrita-
tion, while ether paste or solid carbonic acid burns briskly.

The only explanation which seems plausible regarding
these exceptional conditions would appear to be that the
alcohols, when thus rendered extremely cold, remain en-
veloped in a certain quantity of vapor which hinders their
contact with the organs, in like manner as a layer of steam
prevents the contact of a drop of water with a heated plate.
M. Melsens ir, we understand, prosecuting further investiga-
tions, the results of which will doubtless throw more light
on the curious phenomena.

PROGRESS OF THE FIRELESS LOCOMOTIVE.

On the New Orleans and Carrolton Railway, they employ
the new fireless locomntives to draw the cars from Napoleon
avenue to Carrolton, 3} miles. From Napoleon avenue to
Canal street,in center of New Orleans, horses are still in use.

The company are now running eighteen of the fireless lo-
comotives, with much success and economy. General G. T.
Beauregard is the president of the company. The fireless
locomotive haas been heretofore illustrated and described in
the SCIENTIFIC AMERICAN, having been used to some
extent in this vicinity. It is now employed in Brooklyn,
N. Y., on the East Now York & Canarsie railway. It consists
of a hot water tank, which is charged with very highly
heated water at the starting station, and the steam which

rises from the water is used to drive the engine in the usual
manner. No fire is required in connection with the locomo-
tive, but it depends solely for its power on the supply of hot
water with which it was originally charged. The object is
to provide a substitute for horses in the propulsion of street
cars, and to get 1id of the gas and other objectionable fea-
tures of the ordinary steam locomotives. The firelees loco-
motives of the New Orleans and Carrolton Railway Company
have each a pair of 4} inch cylinders and 11 inch stroke,
fitted with link motions and slide throttles. Each machine
bas one hot water tank 3 feet in diameter and 6 feet long,
steam dome 12 inches in diameter and 18 inches high. The
tanks are so thoroughly jacketed, with felting, asbestos com-
position, and wood, that they only Jose 3 pounds of steam
pressure per hour from radiation. A locomotive charged
with hot water at 6 A. M., and left standing until 9 P. M.,
15 hours, will then yield steam pressure sufficient to move
half a mile or more.

The water is supplied tothe tanks of the locomotives from
stationary boilers located at Carrolton, and each machine
makes a round trip of seven miles upon one charge of hot
water. One minute is required to charge each locomotive.
The water is supplied at a temperature of 375° Fah,, which
produces a steam pressure of about 175 pounds to the inch at
starting, which becomes reduced, by the time the machine
has run 7 miles, to from 40 to 50 pounds. The charging
boilérs are arranged in two batteries of two boilers each, and
these boilers’ are 26 feet long and 3 feet diameter, built of
the best materials. Two boil-rs only are required for use at
once. These fireless locomotives, as subatitutes for horses,
are found to effect a saving of $4 a day for each street pas-
sepger car. The new machines are easily worked, and give
much satisfaction. The engineer who works the locomo-
tive is also conductor of the car. He simply stands at one end
of the car, with one hand on the throttle lever and the other
on the brake. The patent fare boxes are used to receive the
fares. The firelesa locomotives draw their cars at the rate
of 8 or 9 miles per hour.

NEW LAW CONCERNING COPYRIGHTS FOR LABELS.

Heretofore it has been the practice, under the copyright
law, to grant certificates of copyrights to every applicant on
furnishing a printed copy of the title of his book, work, or
print of any sort; and under this practice it has become cus-
tomary for medicine dealers and others to file in the titles
of labels used upon bottles and other articles of merchan-
dize. This has proved to be a very convenient and economi-
cal method of obtaining a registration, though it was not
considered to be of much value. At its recent session,
Congress passed an amendment to the copyright law which
changes the place of r¢gistration for labels from the Library
of Congress to the Patent Office; and raises the official fees
on label copyrights from one dollar up to six dollars. The
immediate effect of this increase of price will be to reduce
the number of copyrights taken; while another feature of
the bil], that which provides that the Commissioner of Pat-
ents shall only grant copyrigbts for labels that are not trade
marks, will doubtless serve to introduce official red tapeism,
vexation and delay into the business of obtaining copyrights,
from which it has heretofore been free.

This last provision of the bill appears to authorize the
Commissioner to refuse copyright for a label, provided that
officer takes a notion that suchlabel is a trade mark. If beld
to be a trademark, the applicant must pay $25 in order to
apply for trademsrk registration; and the application for a
trademark will be then officially examined, subject to the
usual liabilities of rejection.

The examinations and opinions of the Patent Office in re
spect to trademarks or copyrights are not what the people
require. They want a simple, quick, and free method of
obtaining registration for labels and patterns of every kind,
with liberty to countest before the courts, in the usual man-
ner, all issues pertaining to infringements. This isaleo what
is necessary in respect to patents. When will our legislators
learn that the true and proper way to encourage authors and
inventors, thereby promoting the progress of useful arts, is
to make the matter of registration simple and easy, instead
of surrounding it with the perplexities and expenses of offi-
cial inquisitions ?

The new law goes into effect August 1st.
is the text of the bill:

A BILL TO AMEND THE LAW RELATING TO PATENTS, TRADE
MARKS, AND COPYRIGHTS.

Be it enacted by the Senate and House of Representatives of
the Undited States of America in Congress assembled, That no
person shall maintain an sction for the infriagement of his
copyright, unless he shall give notice thereof by inserting in
the several copies of every edition published, on the title
page or page immediately following, it it be a book ; or ifa
msp, chart, musical composition, print, cut, engraving, pho-
tograph, painting,drawing, chromo, statue, statuary, or mod-
el or desigu intended to be perfected and completed as a work
of fine arts, by inscribing upon some visible portion thereof,
or of the substance on which the same shall be mounted, the
following words, namely: “ Entered according to the Act of
Congress, in the year , bv A. B, ia the office of the Li
brarian of Congress, at Washington;” or, at his option, the
word “ copyright,” togerher with the year the copyright was
entered, and the name of the party by whom it was taken out,
thus, * copyright, 18 —, by A. B.”

Sec. 2. 'That for record.ng and certifying any instrument
of writing for the assignment of a copyright, the Librarian of
Congress shall receive from the pers ms to whom the service
is rendered, one dollar; and for every copy ~f an assignment,
one dollar; said fee to cover in either case a certificate of the
record, under seal of the Librarian of Congress; and all
fees to be received shall be paid into the Treasury of the
United States.

Sec. 3. That in the construction of this act the words engrav-
ing, cut, and print shall be applied only to pictorial illustra-
tions or works connected with the fine arts; and no priats or

The following
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labels designed to be used for any otherarticles of manufac-
ture shall be entered under the copyright law, but may be
registered in the Patent Office; and the Commissioner of
Patents ishereby charged with the supervision and control
of the eatry or registry of such prints or labels, in con-
formity with the regulations provided by law as to copy-
right of prints, except that there shall be paid for recording
the title of any print or label not a trade mark six dellars;
which shall cover the expense of furni hing a copy of the
record, under the seal of the Commissioner ogPatents, to the
party entering the same.

Sec. 4. That all laws and parts of laws inconsistent with
the foregoing provisions be, and the same are hereby, re-
pealed.

SCIENTIFIC AND PRBACTICAL INFORMATION,

NEW MEAT PRESERVING PROCESS.

M. 8acc bhas obtained excellent results by using acetate of
soda in powdered form. The meat is placed in a barrel and
the acetate placed in, when it is left for forty eight hours.
Thus prepared, the meat, it is said, will keep for any length
of time, and may be prepared for cooking by soaking for 12
hours in water, to every quart of whicha quarter of an ounce
of salammoniac is added.

NEW RELATIONS OF PLANETARY ORBITS.

Professor Daniel Kirkwood announces the discovery of
some remarkable relations of the asteroid orbits to those of
the larger planets. Nearthe cloge of the last century, La-
place noticed a relation between the mean motionsof Jupi-
ter’s firat three satellites ; and from the results obtaived by
that astronower,it occurred to Professor Kirkwood that sim-
ilar relations might probably be found in the zone of minor
planets interior to the great masses of Jupiter and Saturn.
The investigation has led to interesting diecoveries, which
the author promises shall soon be published in full. As
specimens of the correlations detected, he states the follow-
ing:

1. Five times the mean motion of Concordia minus nine-
teen times that of Jupiter, plus fourteen times that of Sat-
urn, equals zero. 2. Five times the mean longitude of
Concordia minus nineteen times that of Jupiter, plus fourteen
times that of Saturp, is equal to a semi circumference, or
one hundred aud eighty degrees.

These discoveries, while tending to tbrow light upon the
genesis of the solar system, may, according to Professor
Kirkwood,be explained by the nebular hypothesis of Laplace
or equally well by the accretfon theory advocated by Proc-
tor, so that they do not tend to confirm the comparative
truth of either supposition.

CURIOUS EXPERIMENT IN ELECTRO CAPILLARITY.

M. Bécquerel notes another interesting experiment in elec-
tro-capillarity. A tube of glass is closed at one of its ex-
tremities by a membrane of collodion. W.ith the tube is
placed some sulphate of copper, and it is plunged in mono-
sulphide of sodium. Crystallized copper is deposited with-
in the tube, and sulphide of copper outside. Eventually the
membrane becomes dissolved and dieappears, but without
interruption to the phenomena of deposit. The crystaline
crust takes the place of the collodion without interrupting
the functions. It becomes constantly thicker, metailic cop-
per continuing to form on one side, and the sulphide on the
other. Itis suggested that this experiment may be of im-
portance from a geological or mineralogical point of view.

REFLECTING POWER OF FLAME.

Recent experiments by M. Sorel prove that carbon retains
its reflecting capacity even at the highest temperatures. A
sunbeam becomes reflected by diffusion and is polarized in
exactly the same manner, whether it falls upon a brilliant
flame or upon smoke.

A SIMPLE METHOD OF REMOVING THE TEETH OF CHILDREN.

The operation consists in simply elipping a rubber ring over
the tooth and forcing it gently under the edge of the gum.
The patient is then dismissed and told not to remove the ap-
pendage, which in a few days loosens the tooth and causes it
to fall out. Grown children, who shrink from the shock and
pain of the dental nippers, may also have their teeth re-
moved by means of the rubber, which is a mild form of
treatment.

ADULTERATION IN INDIA RUBBER.

The Bulletin Thérapeutique says that, in order to use old
and worn out pieces of india rubber scraps left from facto-
ries, manufacturers having easy coneciences wash the mate-
rial first in a solution of subcarbonate of roda or potash,and
then, when dry, pulverize between cylinders. This powder,
placed layer by layer between sheets of new rubber and
beated to a certain degree, forms a homogeneous mass, in
which the fraud cannot be detected. The mixture is, how:-
ever, weak in tenacity and elasticity, and is unfit for gurgi-
cal use, while dangerous for belting or other industrial em-
ployments.

STRENGTH OF GLASS TUBES.

M. Cailletet bas found that a tube of thin glass, 203 inches
in length and % of an inech in diameter, was cruehed by an
exterior pressure of 1,155 1bs. to the square inch, while sim-
ilar tubes were burst by an interior pressure one half less.
In making use of very thick glass, capable of resisting a
pressure of four or five hundred atmospheres, he found the
glass to sustain no permanent change of form. Upon this
fact, he proposes the construction of a very sensitive and
very simple manometer.

THE roadway of the great steel bridge over the Mississippi
is finished and a train has passed overit. The formal open-

ing of the structure will take place on July 4.
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THE EFFECT OF AIR PRESSURE ON ANIMAL LIFE,

In our issue of June 20 we described the important dis-
coveries recently made by M. Bert, in relation to the influ-
ence which modifications in barometric pressure exercise upon
the phenomena of life. M. Bert’s investigations bave ne-
cessarily been directed to two diametrically orposite condi-
tions, the diminution of pressure and the augmentation of
the same; and in our former article we explained the results
obtained by researches conducted under the first mentioned
circumstances. From an industrial point of view, the exami.-
nation of the effects of compressed air upon the system,
which we now propose to follow, is especially interesting be-
cause of the many cases, as in bridge building, divirg, etc,,
in which workmen are obliged to labor in such an atmosphere.

A careful distinction,
M. Bert says, must be
made between the ef-
fects of the mere com-
pression itself and those
of a sudden decom-
pression. To illustrate
the influence of the lat-
ter proceeding upon an-
imals, the apparatus
shown in Fig. 1 was
constructed. This was
a large cylinder of sheet
steel into which air was
forced by the pump, C,
actuated by the gearing
atA. At D a worm coil
was placed in cold water
in order to refrigerate
the air, and at E a re-
cipient for the coun-
densed moisture in the
blast. b is a mahome.
ter, and ¢ a large valve
whic)i, on being opened,
allows the compressed
air to escape, producing
a sudden decompression
within the cylinder.

Inside the last men-
tioned receptacle a dog
was placed, and air
forced in to a pressure
of eight atmospberes. After maintairing this pressure for
three or four minutes, the escape cock was opened, allowing
equilibrium with the exterior air. The animal was then re-
moved, but exhibited no distress, running about the labora-
tory as if perfectly uninjured. In a short time, however, its
motions became feeble, its hird portions apreared to be pa-
ralyzed and dragged upon the floor, then the other members
became similarly affected, and respiration ceased. On open-
ng the body the vessels were found filled with a mixture of
gas and blood, and the heart contained clots. The gas, on
examination, proved to be nitrogen with a small admixture
of carbonic acid.

From this experiment M. Bert concludes that, under the
influence of compres.
sion, the nitrogen of
the air becomes dis-
solved in the blood
in increasing propor-
tions, just as carbonic
acid becomes taken
up in water in ma-
king the so called
soda water. On sud-
denly removing the
compressing  force,
the gas passes to a
free state, its bub-
bles become more
numerous, rendering
the blood foamy, ob-
structing the circula-
tion, causing paraly-
sis, and finally death.
Nor is the blood alone
thuscharged with the
gas, for the latter pe-
netrates to every hu-
mor of the body, even
to the tissues, the in-
terior of the eyes,
and the liquid which
bathes the spinal mar-
row.

‘When the pressure
is at about seven at-
mospheres, the re-
sults are not sograve.
A paralysis of the posterior portions and often sharp pain
ensue, but the effects may be passing. If, however, the
pressure be stronger, the gas is disengaged so suddenly that
death is instantaneous. Thus an explanation is found for the
serious maladies which have attacked laborers working in
compressed air, and for the paralysis which frequently hap-
pens when the pressure is above three and a half atmo-
spheres.
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Passing from these reqults of sudden decompression and
compression, we are led to consider those due to compression
tself. Tothirend M. Bert has devired another apparatus,
hown in Fig. 2, which consists of a cylinder capable of with-
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standing twenty-five atmospheres, a bag containing oxygen,
a compressing pump, and pipes enveloping the latter, so as
to cover it with a current of water. A bird was placed in
the cylinder, and air forced in to ten atmospheres, without
appreciable effect. When, however, for air, oxygen was
substituted, the animal was taken with strong convulsions,
and quickly died. To obtain the same result with air, twen-
ty-five atmospheres’ pressure was required. Conversely, how-
ever, if air at the above pressure was used, deprived in great
measure of its oxygen, it became harmless. These experi-
ments, exactly counter to those described in our previous ar-
ticle, tend more conclusively to show that mortal convulsions
are due to the tension of the oxygen and not to the degree of
physical compression, and that oxygen, in certain quantities,

Fig. 1.—APPRATUS FOR SHOWING THE EFFECTS OF COMPRESSED AIR.

acts as a violent poison, similar in effect to strychnine and
like substances, which excite the spinal nerves.

This is not because the quantity of oxygen undergoes a
notable augmentation in the blood, for M. Bert’s analyses
have shown that, from the normal pressure, but little more
than 1 volume of oxygen to 100 volumes of blood is added
by eacl additional atmosphere of compression. Hente the

first cause of the deadly effect does not lie iz alterations of
the blood. Nor, in fact,are the resultsonly observable upon
larger animals; not only are creatures, both cold and warm
blooded, having diffused nervous systems, as articulates or
mollusks, thus affected, but even the vegetables do not es-
The terrible action controls microscopic animalcule,

cape.

Fig. 2—APPRATUS FOR SHOWING THE EFFECTS OF OXYGEN AND AIR.

infusoria, and the mucedin®, which cause certain fermenta
tions. The effect is only explained by the supposition that
the oxygen acts upon the elementary particles of the body so
ag to arrest or modify injuriously the chemical functions of
which they arethe agents. Hencethe general accidents, con-
vulsions, and death.

It would seem that the phenomena produced by overdoses
of oxygen would consist in strong oxidations; that the tis-
sues of the body, in other words, would be burut up. Strange
to say, just the reverse takes place. Animals become rapid-
ly cooler, and produce little carbonic acid and urea; and, in

brief, oxygen in excessarrests oxidation.
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The practical industrial utilization of M. Bert’s discoveries
readily suggests itself. Divers, it has been noticed, expe-
rience pains in the chest when some 160 feet beneath the
surface, and the same sensations are felt by laborers working
under a pressure of five atmospheres. These troubles are
incontrovertibly due to an excess of oxygen, and it only re-
mains to supply air poor in that gas. The mechanical ar.
rangements to this end are easily constructed for caissons
and fixed structures, but some icgenuity will be needed to
devise apparatus for divers who work under constantly
changing pressures. Hydrogen or nitrogen could be used to
dilute the air.

The author deduces from his investigations a number of
interesting conclusions regarding the past and present con-
ditions of lifeupon the
eartb, which may be
briefly summarized as
follows :

1. Temperature be-
ing left out of conside-
ration, there is for ani-
mals and vegetables
upon high mountains
an impassable limit,
which varies with the
species. This is one of
the causes of geogra-
phical distribution gov-
erned by latitude. 2.
There would exist a
like limit at shallow
depths in the water of
the ocean, if the same
contained oxygen and
nitrogen in solution, ac-
cording to Dalton’s law.
A stream of air rusbing
from the bottom would
extinguish all life met
on its upward course,
The varying 1ichnessin
oxygen of the different
currents, at di‘ferent
depths, has perhaps
some influence on sub-
marine  geographical
distribution. 3. At
primitive geological epochs, when the pressure of our at-
mosphere was much stronger than it now is, the conditions
of life were very different from those at present; and if, as
is asserted by geologists, our atmosphere, by the cooling of
the interior of the earth, tends to penetrate into the sub-
stance of the latter, then we are approaching a condition
when beings like ourselves will be suffocated, exacily a3 we
now are at very high elevations. 4. It is wroog to teach that
vegetables appeared upon the globe before the animals, in
order to purify the air of its carbonic acid. Germination,
of mold even, cannot take place in air sufficiently chargei
with carbonic acid to be mortal to warm-blooded animals. 5.
It is equally erroneous that, for some such similar reason,
reptiles  first ap-
peared, or that they
could breathe air
which warm blood-
ed animals could
not. Theexact re-
verse is the case, as
thereptiles fear car-
bonic acid, more
than the birds, and
much more than the
mammifers.

Finally, the gist
of M. Bert’s inves-

tigations may be
thus briefly summed
up

1. Modifications
in the manometric
pressure of air act
but in proportion to
the tension of the
oxygen contained in
thelatter. 2. Above
the normal pressure
there is an incress-
ing tendency to
poironing by oxy-
gen, characterized
by the determina.
tion of inter organ-
icoxidations, which
may be opposed by
employing deoxy-

genized air.

THE Society of Arts offers the gold medal or 20 guineas (£100)
foran improved lamp for illuminating railway carriages. It
must be capable of sapplying a clear, steady, durable, and
safelight. Specimen models, suitable fortesting, must be
sent in not Jater than November 1, which in effect means that
they must be at the Scciety’s honse, London, on or before
Saturday, October 31.

LUTECINE OR PARIS METAL —MM. Le Mat, Picard, and
Bloch give the following proportions for this alloy: Copper

800, nickel 160, tin 20, cobalt 10, iron 5, zinc 5. Total 1,000,
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I{MPROVED STEAM ENGINE.

The novel form of steam engine herewith illustrated ope-
rates upon the compound principle ; but instead of having its
high and low pressure cylinders separate, the former is placed
within the latter. The smaller cylinder, into which live
steam is adwitted, constitutes also the piston head, and is
moved both by the entering steam reacting against an aux-
iliary stationary piston placed within,and also by the expan-
sive force of the steam which is used in the previous stroke,
which is allowed to pass into the outer and larger cylinder.
This will be rendered clear by the following detailed descrip-
tion of the engravings.

A is the small cylinder which constitutes the piston head
of the engine, and which is closed
at both ends, and travels in the
large cylinder. It connects with
the piston rod,passing through the
right hand end of the latter, as
shown. B is theauxiliary piston,
which is perfectly mot'onless, and
is secured to a hollow rod which is
fastened, as shown, in the cylinder
head, and connects with the pipe,C,

Seientific mevican.

The space in front of the latter, it may be supposed, con-
tains steam used expansively in a previous stroke. This
must be withdrawn from the front of the headand exhaust
ed, an operation accomplished by the valve, in the passage,
G, becoming placed as shown in Fig. 1, thereby establishing
connection with the right hand or forward portion of the
cylinder and the annular space around the head, which, as
represented in Fig. 2, connects directly with the exhaust
port.

Awmong the other advantages claimed by the inventor, for
this machine, over the ordinary compound engine, is a small-
er loss by radiation. The heat radiating from the steam en-

tering the hollow piston rod aids in keeping the outer cylin-
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A NAVIGABLE DIVING BELL.

M. Toselli, an ingenious Italian inventor, has lately de-
viged a novel diving bell, an engraving of which we present
herewith, by means of which he can proceed to the bottom
and rise at will, and travel around while submerged, or at
the surface, with perfect safety. He has already descended
several times to the bottom of the Bay of Naples, a depth of
2%4 feet, and finds the device admirably adapted for sub-
marine exploration, for coral or pearl fishery, or for the clear-
ing of sunken ships.

As shown in the illustration, the apparatus is a kind of
turret divided into four compartments. The bottom division,
A, contains lead, and serves to hold the bell in vertical posi-
tion. B can be filled with water by
opening acock communicating from
without, or may be rendered entire-
ly empty by aid of the pump. Con-
sequently this chamber serves to
augment or diminish the weight of
the machine and to determine its up
and down travel, serving the same
purpose as the natatory vessels in
fish. Inthelaige compartment, C,

through which the steam enters, as
indicated by the arrow.

The beud of the auxiliary piston
is hollow; and leading out at each
end of it are ports, D, which are
provided with a rocker valve, to
which is attached the operating rod,
E, extending out through and be-
yond the piston rod. At each end
of the bore of the cylinder, A, and
underneath, are passages, F and G,

the operator and the observer are
stationed ; and finally, F is a reser-
voir, into which air is compressed
in a quantity sufficient to last du-
ring the time which the bell is to
be submerged. I is acock which
admits air from this chamber into
the main compartment. G is the
pipe for carrying off the foul at-
mosphere, which communicates with
the tube, H, and a float, g. The lat-

‘eading to rotary valves, from
which pass other conduits through
ths next adjacent end plate and
opening into the main cylinder. Each of the rotary valves
is so copstructed that, when either is in the position shown
on the left, it will open communication between the port, F,
and the adjacent passage,the two forming a bent or V shaped
conduit. When resolved in another position, the valve will,
as represented on the right, close the port, G, and establish
communication,by means of the other passage,through from
the main cylinder to'the annular space around the head, A,
and between the flanges of the latter.

The two valves just described have bent arms, H, extend-
ing from them, as shown in dotted lines, Fig. 1, and in the
transverse section, Fig. 2. These arms are connected by a
rod jointed to both. Another arm,I, Fig. 2, is attached to the
inner end of a shaft, which shaft is arranged within the
exhaust passage leading out of the main cylinder. The ob-
ject of this shaft and bent arm mechanism is to trip each of
the valves connected with the arms, H, at the proper time,
which it is caused to do by suitable apparatus operated Ly
the engine in connection with the exterior crank. Similarly
the rod, E, moving the rocker valve on the auxiliary piston,
is also properly actuated to travel back and forth as is ne-
cergary. )

The operation of the machine may now be readily followed.
Steam being admitted into the small cylinder or piston head,A,
the latter will be drawn in one direction lengthwire the large
cylinder. On the head arriving at the end of such move-
ment, the valves are tripped so as to open communication be-
tween the space that receives the live steam and that part of
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the main cylinder next adjacent to the end of the same to-
ward which the piston head bas advanced. It will be ob
served that in Fig. 1 the head has just finished its stroke to
the left, so that, as above stated, the valve connecting with
the port, F, has opened a way through the latter and into the
large cylinder. At the same time the rocker valve in the
auxiliary piston is tripped so as to cut off admission of steam
to the epace into which the steam first entered, and to allow
the steam to operatefrom thereverse side of the piston. This
is clearly shownin the engraving. Thehead will now travel
to the right, impslled not only by the action of the second
quantity of steam but by the pressure of the first amount
expansively in its rear.

The first quantity of steam, on escaping from the head in-
to the main cylinder will expand in both while the former is
in motion, and, by pressing against the outer surface of one
end of said head, will there exert a greater amount of force
than it will on the stationary piston, B. Hence it is the ex-
oess of pressure whichoperates to drive the head.

DAVENPORT'S IMPROVED STEAM ENGINE.

der warm, while, by jacketing the latter, there would be
comparatively little waste of steam due to condensation.
The short passages and eary connection to the crank obviate
the use of double crank and connecting rods. saving not only
the wear and tear necessary to overcome back pressurein the
smaller cylinder, but also the extra expeuse of construction.
The invention can be applied to any ordinary engine by re-
moving the cylinder and substituting the one described.

Patented January 1,1867. Further particulars may be ob-
tained from the inventor, Mr. 8. F. Davenport, Hallowell, Me.
et A

THE GRAVITATION COMPASS.:

A new mariner’s compass, remarkably devoid of compli-
cation in its various parts, has recently been invented by the
Earl of Caithness, F.R 8., of London, and patented in the
United States. The ordinary compass is mounted upon gim-
bals, that is to eay, upon two axes at right angles to each
other, for the purpose of allowing the compass box the pow-
er of swinging freely in all directions, the necessary result
being that the bottom of the compass box is kept, by the
force of gravitation, parallel, to a great extent, to the plane
of the horizon, while its mountings move in various direc-
tions, as influenced by the motion of the ship.

The essential feature of the Caithness compass is that, in-
stead of it8 being mounted upon gimbals, it is mounted upon
the top of a pendulum, which swings in a ball and socket
joint. The gimbals of the ordinary compass are intended to
give the compass box the power of moving in a true circle;
but they do'not absolutely give that power, and never can,
since there are two points in the performance cf the circle,
in which there is a slight catcb, which tends to make the
box -oscillate. first to the right and then to the left, or wice
versd, as the case may be.

The new Caithness compass consists of a ball close un-
derneath the compassbox, working in a socket fixed atthe
top of a conical support. The pendulum is about two feet
in length, and is attached to the small ball, which has thus
the power of giving a perfect rotation. It works ina per-
fect circle, and it does not matter how much the ship rolls.
The Earl of Caithness calls it the gravitation compass, be-
cause the pendulum always points to the center of the earth.
He says that it will bear very great rolling and pitching of
the vessel—in fact a roll of more than thirty degrees.

In the course of a voyage across the Atlantic, made about
the middle of October last, in the Java (Captain Martin), by
the Eurl of Caithness, he tried experiments with the compass
on a large scale, the result being that the maximum vibra-
tion of the compass card was about a quarter of a point,
while heavy standard compasses on board gave much larger
vibrations.—The Hngineer.

M. Neyreneuf has ascertained by experiments that negative
eleotricity attracts flame, which positive electricity repels.

© 1874 SCIENTIFIC AMERICAN, INC.

ter has a valve, /i, to prevent en-
trance of water. The bell hasa rud-
der and a screw, not shown in the
illustration, the screw being worked by a hand crank by one
man, and driving the machine at the rate of about 25 feet
per minute.

M is the manometer, which indicates exterior pressure,
and hence the depth of submersion. N is another manome-
ter, which shows the pressure of condensed air in the cham-
ber, F. R is a life line connecting the bell with the ship.
This contains a wire by means of which telegraphic de-
spatches may be sent to the instrument,Q U is the man-
hole, allowing access to the interior of the machine and closed
with a double door. V are heavy glass deadlights, and Z is
a seat.

; == ,
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The ingenuity of the inventor will be made apparent by
considering the simple way in which M. Toselli avoids the
dangers common to machines of this class. Thue, should
the tube, H, which cairies off foul a'r, break or choke, wa'er
would be pumped immediately out of B, the bell would
agcend, and meanwhile the bad atmosphere would be allowed
to escape through the extra pipe,f. In cage theelectric wire
in the life line should part, preventing the passage of sig.
pals, the machine would again ascend and communicate with
the vessel through the speaking trumpet, L J. If the line
remained intact, the bell could be instantly hauled to the sur-
face by those on the ship, in case of a breakage of the hy-
draulic pump, on rignal beipg transmitted. If pump, wire,
and life line sbould all break down at once, then theopera-
tor woald unscrew a nut and free the lead underneath, when
he would immediately ascend to the surface. Finally, if by
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gsome extraordinary circumstance the ship should break the
line and lose sight of the bell, or if the vessel itself should
sink, the operator would first, by unscrewing a nut within,
cast his Dell loose from the life line, and would then ascend.
As soon as he reached the surface, he would be enabled to
view his surroundings by means of a camera obscura at 7,
and by revolving the same by its tube, W, he could sweep
the entire horizon. Lastly, having determined his course,
ho could proceed in the proper direction by means of his
screw and rudder.

Corvespondence.

Notes from Washington,
To the Editor of the Scientific American :

Congrers has adjourned without enriching the lobby so
much as usual. In fact it is generally conceded that our
Solons have left Washington with cleaner consciences, in
this respect, than any of their recent predecessors, and that
there never were fewer jobs put through by any Congress
for many years past. The patent lobby fared especially
badly, not a single extension case, 8o far as I can learn, hav-
ing passed, notwithstanding all their efforts. Whether this
is owing to a slight spasm of returning public virtue, the
approaching elections, the efforts of the press, or fear of the
Grangers, is more than I can tell; but probably all these in.
fluences had their effects, and 8o the work of the lobbyists
went for naught, although they mustered pretty strongly the
last days of the session, trying, both by persuasions and
threats, to forward their respective schemes. One of these
—a seeond Geo:ge Francis Train—even went so far as to
threaten the Sznators and Representatives with the opposi
tion of the Internationals, of whichhe represented himself as
s high officer, if they did not pass the extension case for
which he was working, and that he would take the stump
against the members of the committees on patents, if his
efforts failed. Of course the Senators wereimmensely fright-
ened at this fearful threat, but somehow they yet live, and
have gone home without helping the c}ient of Train secun-
dus.

The bill to reorganize the Patent Office also failed, and a
bill, introduced a few days since by Mr. Conger, amending
Soctions 23, 25, 83, 53, and 64 of the Act of 1870, as & sub-
stitute for the first bill, ltkewise failed to pass. Theonly act
completed, so far as I can find, relating to the Patent Office,
i one introduced by Mr. Wadleigh, which allows the usual
sentenc? indicating that a work is copyrighted to be substi-
tuted by the words “ Copyrighted, 18—, by A. B.,” fixes the
fees for recording or furnishing a copy of an assignment of a
copyright at one dollar, and enacts that labels shall not be
copyrizhted, but registered at the Patent Office, for which a
fee of six dollars is to be charged. This act takes effect
August 1, 1874. The object of the change in the first sec-
tion is to allow the use of the short sentence on small works
of art, photographs, etc., that would be defaced by the use of
the long rigmarole now employed.

Many curious schemes have been brought before Congress,
gome of which never got any further than the committee
rooms, among which may be classed the application of some
wauld be philosopler for an appropriation to test his method
of artificially producing rain; and another case where an in-
ventor wanted a law enacted that every election district in
the United States should have his patent ballot box, to re-
ceive the votes for President, Vice President, and members
of Congress, at a cost of fifteen dollars for each box. The
commi‘tee to whom this case was referred contented them-
selves with recommending its adoption to the different
State authorities, and so nipped this pretty little scheme in
the bud. I endeavored to find out this patent, but could find
none under the name of reputed inventor; but judging from
the description I received, it must have been similar to one
patented in 1858, and used in your city some years ago, as it
wassaid to be composed of iron and glass. OCCABIONAL.

Levees on the Mississippi,
To the Editor of the Scientific American :

Please tell your readers who reside on the banks of the
the lower Mississippi that the proper way for them to build
levees is to build them on an average a mile back from the
banks of the river on each side. They will thereby show a
little respect for the river, and give it an opportunity to dis-
charge the waters of the vast valley which it drains; and
will secure the remainder of their country from periodical
overflow.

This line, a mile back from the river, should not follow
the meanderings of the stream, but should average a mile
on each side. In places where there are high banks on one
side, as at Vicksburgh,the river should be permitted to over-
flow the low ground on the opposite side for two miles; and
if, for any other reason, as at New Orleans, it would be im-
practicable to permit the river to overflow on both sides, a
gimilar space on the opposite side should be left for the
river to spread itself a little whenever it might have busi-
nees of importance to transact.

Sioux Rapids, Iowa.

D. C.

W. T. CROZIER.

White Ants.
To the Editor of the Bcientific American:

The white ants of the torrid zone are somewhat smaller
than the large black ants, which are sometimes troublesome
here and are rather voracious, eating their way through a
wooden box to obtain sugar, of which they are very fond, and
of which they will consume a large quantity.

But the white ants of thetorrid zone throw the blackones
entirely in the shade as regarde voracity. Pernambuco

(South America) is on about the 8th southern parallel; and
theinhabitants build houses and make furbiture of the na-
tive wood, which is bhard and heavy, and proof aguinst these
ants. In one instance, a family moved from the South to
Pernambuco, taking their housebold goods with them. Among
the rest was a mahogany bureau with white wood inside
work, as usual. This bureau, containing linen and cotton
goods, was placed in a room but little used, and was not vis-
itedforsomedays. Thelady of the house unlocked an upper
drawer, and to her astonishment the front piece, of mahog-
ony, fell to the floor, and on looking in she discovered that
the inside work was nearly all eaten out, and her goods were
in one common mass, resting on the floor, in a mixed condi-
tion but otherwise uninjured. The depredators bad depart-
ed, but were soon discovered cutting out the interior of an-
other piece of furniture. They proved to be the white ants
of the torrid zone. TRUMAN HOTCHKISS.
Stratford, Conn,

The Westinghouse Brake.
To the Editor of the Scientific American:

I notice in a recent number of Engineeriny an illustrated
article upon the Westinghouse brake, commending the sim-
plicity and equable action of its lever arrangement, etc.
‘Whatever merit, of simplicity or otherwise, there is in its
useé of levers, it certainly has (in common with almost all the
brakes now applied to cars) the defect of giving very unequal
stress or pressure upon opposite wheels of the truck.

Let k& f j ¢ represent the lever that operates the brake
blocks, 0. I use the delineation and letters employed in the
article referred to. The lever is held up by a pulley at %,
which travels back and forth on a rod, as shown. Power is
applied to the lever at the point, f*, through the medium of
the rod, 1’ f, in the direction indicated by the arrow, one pair
of the brake blocks being operated by the rod connected to
the lever, at j, and the other pair by the rod connected at ¢,
the pull being in the direction indicated by the arrows, and
the leverage three to one, that is to say, the distance from ¢
toj is one fourth of the distance from ¢ to x. Hence a pull
of 500 1bs., applied to the rod, f* f, will cause a pull of 1,500
1bs. upon j, and a pull of only 1,000 Ibs. on the rod 7.

This unequal stress upon the brake blocks may not be a
very serious matter, but it is a universal characteristic of the
lever arrangement mow applied to car brakes. The fault
might be easily mended by connecting the rod, j, to the sus-
pending bar ofthe brake blockz n little above the usualpoint,
and the rod, ¢, a little below the usual point, as at 7.

‘Worcester, Mass. F. G. WOODWARD.

ASTRONOMICAL NOTES.
OBSERVATORY OF VASSAR COLLEGE.

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

Positions of Planets for July, 1874.
Mercury.

At this time, June 20th, Mercury can be beautifully seen
after sunset, below Venus, and a little further north.

On the 27th of June, Mercury will be at its greatest elong-
ation, east of the sun. July 1, Mercury sets at 9 P. M. July
81, Mercury sets at 6h. 25m. P. M.

Venus,

Venus, which has been so bsautiful all through the
month of June, increases in apparent diameter, but sets &
little earlier in July.

July 1, Venus rises at 7h. 11m. A. M., and sets at 9h.
83m. P. M. On the 31st, Venus rises at 8h. 17m. A.M., and
sets at 9h. 00m. P. M.

Mars,

Mars is very unfavorably situated. It rises early in the
morning, and sets at 7h. 42m. P. M., or nearly with the
sun, on July 1. On July 31, Mars rises at4h. 14m. A. M.,
and sets before 7 in the evening. :

Juplter,

Jupiter’s diameter is becoming perceptibly less, and it sets
before midnight. It comes to the meridian, the position best
adapted to good observation, in the afternoon, so that we
bave only a few hours of darkness in which to watch its
changes.

July 1, Jupiter risesat 10h. 5lm. A. M., and sets at 11h,
15m. P. M. Onthe 31st, Jupiter rises at 9h.15m. A. M ,
and sets at 9b. 26m. P. M.

Saturn,

The month of Julyis the best of the year for observations
on Saturn; and although Saturn is very low in altitude, it
will bean interesting object.

July 1, Saturn rises at 9h. 29m. P.M., and sets at 7h, 21m.

A.M. July 31, Saturn rises at 8h. 25m., P. M, and sets
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at 5h. 12m. A. M. It is among the small stars of Capricor-
nus. Saturn does not attain an altitude of more than 31°
during the month.

Uranus,

Urapus riges in the morning and sets early in the evening,
and is therefore not well situated for observation.

Neptune.

This planet can be seen only by means of a good telegcope.
It crosses the meridian in the morning at 7h. 15m. on the
1st, at an altitude of 58°.

The Comet.

Clouds have prevented good observations upon the comet.
It is bright enough to be seen very easily with the naked
eye, and with an opera glass is a beautiful obj ct. On the
13th of June an observation, made during partially cloudy
weather, gave R.A. Th. 4m. 4, Dec. + 69°. At thattime its
appsrent motion was very slow.

It does not set, and is very readily found. Onthe 13th it
made a nearly equilateral triangle with the pole star and the
brighter star of the pointers. 1'be same position would en-
able one to find it as late as the 18th of June, and probably
it has not changed its porition very much. To theeye, it is
an elongated hazy star. With a glass, the nebulous center
and the streaming train are very interesting objects. It
passes the meridian at present (June 21) at 1h. 20m. in the
morning, below the pole.

sSun Spots,

Therecord is from May 15 to June 16. Fourteen views
have been photographed during this interval. Spots have
generally been very small, only two groups appearing which
contained good sized spots. In some instances the chbanges
from day to day havebeen very marked ; in others, only such
as result from the sun’s revolution on its axis. The daily
motion of ove group isshown for five days, from May 27 to
June 1. While the group as a whole remained recognizable,
there was a decided change in the arrangement of the con
stituent spots. Facule have been unusually extensive and
are beautifully marked in one of our p.ctures wbich hap-
pened to be very clear. The same picture also shows the
mottling of the sun’s surface, which is usually shown when
both the weather and photography are good. Very bright
faculee accompanied a group which was near the easternlimb
on June 15. They were less prominent on the next day as
the group was more distant from the limb.

Barometer and Thermometer,

The meteorological journal from May 17 to June 20
gives the highest barometer, June 15, 30'27; the lowest
barometer, June 1, 2958; the highest thermometer, .June
9, at 2 P. M., 86°; the lowest thermometer, May 20 and
May 22,at 7 A. M,, 50°5°.

Amount of Rain,

The rain which fell between the evening of May 17 and
the afternoon of May 18 amounted to 0 28 inches.

The rain which fell during May 20 amounted to 0'17
incLes.

The rain which fell during May 25 amounted to 043
inches.

The rain which fell during the night of May 81 and the
morning of June 1 amounted to 0°45 inches.

The rain which fell during the night of June 3 amounted
to 0:16 inches.

The rain which fell during the afternoon of June 12
amounted to 015 inches.

®
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Spectrum of the Comet.

Father Secchi has observed the spectrum of Coggia's
comet, and finds the lines of carbonic oxide ard carbonic
acid very brilliant. The same astronomer notes a curious
phenomenon which recently happened in Jupiter’s first sat-
ellite. The atmosphere at the.time of observation was
quite clear, and the disk of the planet, while plainly defined,
presented a slightly wavy surface. As the satellite neared
the edge of Jupiter, and had advanced so that a distance of
about one of its diameters separated it from the same, the ob-
server was surprised to see the disk apparently extend itself
toward the satellite, touch it, and then retract. This to and
fro motion continued until the satellite was completely ob-
scured by the planet, a period of four or five minutes. Fa-
ther Secchi suggests that if similar undulations of thesolar
disk take place at the time of the passage of Venus, there
will bestrong elements of uncertainty in the observations,
and that it would be desirable to employ means which will
reduce to a minimum these effects of atmospheric oscilla-
tion.

Fatty Matters 'ln Cast Iron.

An experiment made long ago by Proust revealed the fact
that fatty matters can be extracted from cast iron when the
latter is dissclved in certain acids. M. Cloez has recently
separated these materials in a pure state, and their analysis
reveals the interesting fact that they consist of carburets of
hydrogen of the series C°2 H?2 , and present ull the terms
thereof at least from C6H® (propylene) to C!H!6, Thisis a
veritable organic synthesis,realized by the aid of substances
purely mineral,and is sueceptible consequently of important
applications. In the Science Record for 1878 will be found
an account of the extraction of similar matters from me-
teoric iron.

THE Sandy Hook boiler experiments, which have been
suspended eince December last, will be resumed about the
beginning of August. The recording instruments used last
year were found to vary considerably in the forms made by
different makers, and careful tests are now being conducted
in order to ensure absolute uniformity and correctness of in-
dications.
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PRACTICAL MECHANISM,

NUMBER 1V.

BY JOSHUA ROSE.

SCREW CUTTING TOOLS.

Lathe tools for cutting screws have necessarily, from the
nature of their duty, a comparatively broad cuttisg sutface,
rendering them very subject to spring. Those used for V
threads, being ground to fit the V of the thread, are, in con-
sequence, weak and liable to break, to avoid which they
should only be given enough bottora rake to well clear the
thread, and top rakesufficient to make them cut clean. They
are used at a elow rate of cutting speed, and may therefore
be lowered ta a straw-colored temper (as reducing the temper
strengthens a tool). Fiurmness and strength are of great im-
portance to tiis cluss of tool, so that it should be fastened
with the cutting edge as near to the tool post as is conve-
nient.

For use on wrought iron, it is sometimes given side rake;
but this is not a necessity and is of doubtful utility, because
the advantage gained by its tendency to assist in feeding it-
self18 quite counterbalunced by its increased liability to break
at the point. It should always be placed to cut at the center
of the work. For useon brass, it must be ground on the top
face to an inclined plane, of which the cutting point is the
depressed end, that is to say, it must have negative top rake.

For cutting square threads, the tool shown in Fig. 14, with
the sides ground away beneath sufficiently to well clear the
gides of the thread, is used.

If the pitch of the screw to be cut is very coarse, a tool
nearly ope half of the width of the space between one thread
and tbe rext should be employed, so a8 to avoid the spring
which a tosl of the full width would undergo. After taking
several cuts, the tool must be moved laterally to the amount
of its width, and cuts taken off as before until the tool has
cut somewhat deeper than it did before being moved, when
it must be p]z;ced back again into its first position, and the
process repeated until the required depth of thread is at-
tained.
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Fig. 24 represents a thread or screw during the above de-
scribed process of cutting. @ ¢ a is the groove or space ta-
ken out by the cuts before the tool was moved; B B repre-
sents the first cut taken after it was moved ; ¢ is the point to
which tbe cut, B, is supposed (for the purpose of this illus-
tration) to have traveled.

The tool used having been a little less than one half the
proper width of the spuce of the thread, it becomes evident
thatthe thread will be leit with rather more than i¢ts proper
thickness, which is done to allow finishing cuts to be taken
upon its sides, for which purpose the side tool (given in Fig.
22) is brought into requisition, care being taken that it is
placed true, so as to cat both sidesof the thread of an equal
angle to the center line of the xcrew.

In cutting V threads of a coarse pitch, the toel may be
made less in width than the required epace between the
threads demands, £o that it may be moved a little laterally
in order to take a cut off one side of the thread only at a
time, by which means a heavier cut may be taken with less
liability for the tool to spring in; but the finishing cut is bet
ter if takenbya tool of the full width or shape of the thread.

The most accurate method of cutting small V threads is
to use a stout chaser fastened in the tool post, and then feed
it with the screw-cutting gear of the lathe, the same as with
a common screw cutting tool. Such a chaser should bewads
hollow in the Jength of the tooth, possess & minimum of top
rake, avd be placed to cut at the center of the work; and it
should be so placed in the tool poat that the teeth stand ex-
actly parallel to the line of the cut.

CHASBERS.

An outside chager for cutting wrought iron by hand ghould
be made hollow in the length of the tooth, and have top
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rake, as shown in Fig. 25, to enable it to cut easily; for the
strain required to berd the shaving out of the straight line
will hold the teeth to tbeir cut. Top rake may, in fact, be
applied to such an extent that the chaser will cut well of it
self witbou: baving any force applied to it except sufficient
to keep it level, but if made so keen, it soon 1oses its edge
and is very apt to break. The bottom edge of the teeth is
rounded off go that the chaser will slide easily along the rest.
It is an error to make this tool very thick. For cutting 14
threads to an inch, the charer should be one quarter of an
inch thick ; and for cutting 8 to an inch, the thickners should
be five sixteenths of an inch, so that the fulcrum off which
the teeth take their cuts may be c'ose to the cuts, in which
case the chaser will be steadier ana more under control. The
leading todth should always be a full one and come just level
with the edge. When finishirg the thread being cut, hold

the cbaser horizontally, or it will, in cobsequence of the top
rake, cut a thread deeper than iteelf. For use in the tool
post, with the rest fed by the proper gear for the pitch,less
top rake is required, and the thickness must be much in-
creased to gain strength aund avoid epring; for tbe fulcrum
off which the tool thus used takes its cut is at the po'nt a,
described in Fig. 11, instead of being directly bencath the
cut, as in the case of a hand cLaser.

An inside chaser, that is, one for cutting threads in a hole
or boie, should be, if to be used for cutting a right handed
thread, cut off a left-handed hub, otherwise the cbaser will
have its thread sloping in the opposite direction to the thread
to be cut, a8 may be demonstrated by placing an inside and
outeide chaser (both having been cut off the same hub) to
gether, when it will be seen that the teeth of one will not
fit in the teeth of the other, as they sbould do; the cause be-
ing that, after an ivside chaser is cut by the hub, it has to be
turned sround to be placed in a position to.cut, which turn-
ing reverses the direction in which its t eth slant.

All chasers should be tempered to a brown color and be
used at a slow rate of cutting speed.

TOQL STEEL.

The cutting tools for all machines should be made of ham-
mered (which is tougher and of finer grain then rolled)steel.
Even in a bar of hammered steel, the corners, from receiv-
ing the most effect from the action of the bammer, are of
betfer quality (that is, more refined) than the rest of the bar.
This fact is clearly demonstrated in the manufacture of the
celebrated Damascus swords and gun barrels, in which the
square bars of metalare, after being hammered, twisted and
then hammered square again; the twisting process is then
repeated, and the bar again torged square, the whole opera-
tion being repeated until the body of the entire bar is com
pletely intersected with metal which Las, at some time du
ring the forging process, formed the corners of a square. The
effect of this treatment becomeés apparent upon immersing
the metal in acid, which will eat away those parts which
bave not formed & corner at some stage of the process ot
manufacture, more rapidly than the rest of the metal, ard
that to such u degree as to give to the whole the appearance
of having been engraved, thus evidencing that the partsthat
have received the most hammering are of finer quality than
the rest of the bar.

For cutting tools, it is highly necessary to gain every at-
tainable superiority in the steel; and if we cannot take three
months of time to prepare bars for this special purpose (as
they do in the above process), we can at leust employ well
hammered steel, and thus secure the best known practicable
results.

The test of tool steel is the speed at which it will cut and
the length of time it will last without being ground, concern.
ing which it is difficult to get data. unless by actual experi-
ment with different kinds of steel upon work of the same
diameter and texture of metal, because the cutting speed em-
ployed by workmen varies as much as 8 feet per minute upon
the same diameter of work. The proper cutting speed for
work is. however, to be hereafter treated upon, hence noth-
ing further upon the subject need be now said. The use
of moretbhan one kind of toolsteel in a workshop should al
waysbe avoided, because different kinds of steel require dif-
ferent treatment, both in forging and hardening; and when
more than one kind is in use in the shop, the whole of them
are liable (from not noticing the particular brand) to wrong
treatment.

Mushet’s “ special tool steel” makes an excellent tool for
roughing work out on the lathe or planer, and will undoubt
edly stand a higher rate of cutting speed than other steel.
Ite peculiarity is that it is haird of itself, and therefore re.
quires no hardening. Immerring it in water when it is
heated causesitto crack. The advantages claimed forit are
its high rate of cutting speed, and that it is easily ground,
since it will not soften by heating during the operation. It
is, on the other hand, d:fficult to forge in cenrequence of its
excespive hardening even when heated ; it must not be forged
at 8o great or so low a temperature as other steel, or it will
crack; and as it is not adapted for general tool purposes, its
disadvantages, indeperdent of ita increaeed coet, render its
introduction into the general machine shop unadvisable.

FORGING TOOLS.

In forging a tool, it should be formed in as few heats as pos.
sible, for steel deteriorates by repeated heating, urless it is
well hammered at each heat; and if the tool has a narrow
edge, care should also be taken to hammer it on that edge
before the metal bas lost much of its heat, and to strike it
more lightly as it gets cooler, for striking a narrow surface
of steel when it is somewhat cool has the same injurious ef
fect upon it as siriking it endwise of the grain (which is
termed upsetting it), destioying its cutting value and
strength.

In using American chrome steel, be careful to forge it ac
cording to the directions supplied by its manufacturers, its
treatment being almost the opposite for that applicable to
English tool steel, the former requiring to be heated to a
much higher temperature for forging, and to a less tempera-
ture for hardening, than the latter.

TOOL HARDENING.

The degree to which a tool may be hardened is dependent
in a great measure upon its shape. Stout tools, such as are
shown in Fig. 6, may be made as hard as fire and water will
make them ; so also may the tools presented in Figs. 8,9, 18,
19, 20, and 23; while slight tools, such as are given in Figs
14 and 22, should be lowered in temper to a light straw color,
which leaves them stronger than they would be if hardened
right out, that is, made to a moderatered heat and quenched
in the water, without being taken out until quite celd.
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The practice of lowering stout toola to a etraw color is
sometimes resorted to, but it is certainly an error, for it is
undoubtedly advantageous 10 make tbe tool as hard as it can
be made, so long a3 it will b-ar the strain of the cut, which
is possible and easy of accomplishment with Jessop’s, Moss’,
Sandereon’s, or other similar grades of tool steel.

It a tool so hardened is fouud to break,it is in coneequence
either of its beiug bad steel or else it has been heated to too
great a temperature in the procees of forging or bLardenirg,
unless it has been given too much rake for the duty to which
it Las been a'lotted. Toolsteel may be forged at puch a tem-
perature that it is not positively burned,and yet baslost part
of its virtue; avd while under such circamstances it would
break if bardened right out,it will cut and stand modera‘ely
well if the temper be lowered to a straw color.

This is simply eacrificing the degree of hardness to cover
the blunder cormitted by overheating, and it is frcm such
causes that the variation of cutting speed employed by me-
chanics arises; for a youth wko bas learned his trade in a
shop where the tonls were overheated, and consequently
underhardened, settles down to the rate of cutting speed at-
tainable under 1hose circumstances and adh-res to it ; while he
whbo has been accustomed to the use of tools properly forged
and hardened right out, upon entering another shop where
the tools are overbeated in forging and underbardened to
compensate for it, finding he cannot get the cutting epeed up
to his customary rate, breaks off the tool point to see if it
has been burned, and,finding tbat the grain of the metal does
not appear granulated, sparkling, aud coarse, as it would do
if positively burned, condemns the quality of the steel.

The grain of properly forged and hardened tool steel ap-
pears, when fractured, close and fine, and of a dull, wkitish
tint, the fracture being e¢ven on its surface.

American chrome tool eteel may be made unusually hard
by using very clean water and adding a piece of fuller's earth
and a piece of common soda, each of the size of a hsazel
nut, to a pailful of water.

In all cases where a tool can be ground to sharpen it, it
ghould be hardeued before grinding. for steel hardened with
the forged ekin on is stronger and better than that in which
the ekin is removed before hardening. Heat the tonl tbe
distavce that it is necessary to harden it, and plunge it into
the water sudderly to the distance it requires hardening;
and if it is intended to harden it right out, hold it #till a mo-
ment,then dip it a little deeper, and withdraw it again to the
amount of the last dipping, repeating this latter operation
until the tool is cold ; for by this means the junction of the
bard and soft steel in the tcol is graduated and not sharply
defined,th= result being that the tool is less liable to fracture
either in hardening or in ueing. If the tool to be hardened
bas a thick part to it. let that part enter the water first and
immerge the tool slowly, so that it will be cooled as nearly
equally us possible and thus be prevented from cracking in
hardening.

Tools heated by cbarcoal ars much guperior to those heated
by common coal,and need not be made quite so hot to harden.
To harden steel, never g+t it hot enough to cause it to ecale.
Thin pieces of steel, and taps, dies, resmers, drifts, and
similarly shaped too's, should be dipped endways; for if
dipped otherwige.they are rure to warp in hardening. Very
slight tools may be prevented from cracking by making the
water quite warm before immersing them, and then holding
them still in the water; in fact, all water for hardening pur-
poses should have the chill off it by heating, before heirg
used, or theartic'es hardened in it are very liable to crack.
If the article requires to te hardered all over, immerse it
(suspended on a wire hook) so that the water may have free
and equal access to the who'e surface of the steel, which is
not possible with tougs in consequence of their jaws cover-
ng part of the steel.

The best method of lowering the temper of taps,
reamers, or other round steel is to heat a tube in the fire
and hold the article in the center of the tube; and it is well
to let tbe tube be rather shorter than the tap or reamer, so
thattheend, which ie made sguare forthe wrench to fit, may be
kept longer in the tube than the rest of the tool fo as to make
it rather softer. The toolsbould be revolved slowly in the
tube to make the temper even. Care should be taken not
to make the tube too hot; for the more slowly a tool is low-
ered, the more even the temper will be.

Fiat pleces of st-el, as dies, etc , should be lowered (that is
tempered) by placirg them on a piece of heated iron and
turning them over and over to temper them evenly.

The colors produced upon tke suiface of a piece of hard-
ened steel by lowering it are from very ligt t straw, deepen.
ing successively as it lowers, to yellow, bright brown, pur-
ple, and blue. Asa general rule, tools which are stout and
easy to make and to grind should be hardened right out.
Those slight in proportion to the strain placed upon tkem
sbould be tempered to a brown. All screw-cutting tools,
such as taps, dies, etc., also reamers, flat cutters, revolving
cutters, and spring tools, should be tempered to a brown
color; drills should be tempered toa bright purple, and chip
ying chisels to a blue.

s

RAILWAY OR SEA ALARM.—Air is compressed in a cylindri-
cal reservoir from which a tube conveys it. to thres organ pipes
(giving do, mi, sol), which can be rounded separately or to-
gether. In fog the do is eounded; and whenever an engine
driver hearsit in an advancing train, he sounds his ms, then
the other driver sounds his m¢if he is on theright line, then
both sound sol.

—— -

COMPOSITION FOR THE DESTRUCTION OF BUGS AND THEIR
Eaes, FLEAS, ETC.—This mixture, wtich bas been patented
in France, consists of 80 parts of bisulphide of carbon and 20
parts of essence of petroleum, — X, Doré.
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TACER SLEEVE PULLEY AND WHEEL FASTENER.

Oar engraving illustrates asimple device for fastening pul-
leys and wkeels upon shafts, perfactly concentrically with the
latter. It possesses the merit of simplicity, and seems to be
a valuable improvement, equally as well adapted for wooden
pulleys as for those of metal. We also represent the im-
proved wood and iron pulley, obtained by the use of the
fastener and its attachments.

The appliance is shown in connection with a metal pulley
inFig. 1. A is the holder, made of truncated conical form,
with a cylindrical bore ard splitopen from end to end. This

travels upor the shaft and extends through
the h ub in the orposite side of which it is
wet by a nut, B, which screws upon the
thread cut on the smaller end, C, of the
sleeve. The nutdraws the holder as far into
the hub as possible, besides contracting it
against the shaft, thus securing it to the lat-
ter as well as to the hub, and thereby fasten-
ing both hub and shaft tightly together. The
hub is bored slightly tapering to fit the hold-
er. Asthe pulley in Fig. 1is supposed to be
a very heavy one, the larger extremity of
holder, A, has a right hand screw thread,and
is provided with a nut, D, fitting the same.
The object of the latter is to crowd the pul-
ley off the sleeve witbout necessitating the
use of a hammer or sledge. In moderately
heavy and light pulleys, this last mentioned
thread and nut are dispensed with (see Fig.
2), a few blows on the hub with a wooden
mallet being sufficient to start the wheel off
the sleeve in case it should stick after loosen-
ing the nut, B.

Where the device is to be used in connec-
tion with a wooden pulley or with one hav-
ingnobub, anartificial hub ismade by means
of a pair of annular plates, E and F, Figs.
2,3,and 4. The shoulder, G, on plate, E, is
the centering shoulder or bearing on which
the web ofthe pulley, ghown (with the outer
portion kroken awsy) at H, fita. This shoul-
der is of ti'e srme size or diameter in all
sizee ¢ { Haog e, or for large and smallshafts.
This will be evident from Fig. 8, which also
shows that where greater power is necesgary
a corresponding bearing for the sleeve is
g'ven in the length of the hub.

‘i'he portion, I, Fig. 2, is a centering shoulder for the aper-
tu:e or female flange, J, and projects far emough through
the web of the wooden pulley to enter the latter. The parts
being brought together, the nut is set up on the holder, as
already described, by means of the wrench, K. This instru-
ment, it will be seen, is adjustab'e through the whole range
of ordinary line shafticg. The final operation of setting up,
with the wood 3n pulley in position, is represented in Fig. 4.
The pulley consists of eight segmental pieces, in each of
which the grain of the wood is in a radial line from centerto
circumference. In smaller pulleysthe flanges have only two
pios; but in larger ones, four of the latter, as shown in Fig.
3, are employed. Tbat the irons may Dbe absolutely inter-
changesble, the same number of holcs is bored in all wooden
parts, whether all are to be used or not. The pulley, thus
made of wood and iron, is claimsd to combine the maximum
of strength with the minimum of weight. There are no keys
or key seats to mar the bubs or shafting, no set screws ; while
the pulley is readily detached and applied to another shaft
when desired.

Paiented through the Scientific American Patent Agency,
ny Augustus Newell, of Chicago, IIl., Feb. 6, 1872. For fur-
ther particulars address the manufacturers. A. B. Cook & C».,
corner 13th and Peacii streets, Erie, Pa. [See advertisement
on another page. ]

A NEW WATER PITCHER,
Unsightly spots and wet places are often made upon tables

upon which pitchers of drinking water are placed, owing to
the water, dripping from the spout, cond:asing on the cold
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exterior and running down, or becoming accidentally spilled
in filling glasses.

The device herewith illustrated consists in forming around
the base of the pitcher a gutter or channel, A, which commu-
nicates with a cup at B, in whicha sponge is kept. The lat-
ter not only cat:hes the water which may drip from the
spout above, but also takes up such as may flow down the
sides and accumulate in the gutter. When the sponge be-
comes goaked it is simply necessary to remove it, squeeze
it dry, and replaceit. From its position, it is always handy

to absorb water which may be accidentally spilled, thus

TAPER SLEEVE PULLEY AND WHEEL FASTENER.

saving the employment of napkine for that purpose. If de-
sired at any time, the sponge can be entirely removed and
the pitcher used as an ordinary similar vessel. The gutter
below gives it an enlarged base, and thus, in a measure,
lessens the danger of upsetting. The invention might also
be applied to receptacles for chemical solutions, the spilling
of which wouald cause stains or corrosions.

Patented through the Scientific American Patent Agency.
April 28, 1874. For further particulars address the inven-
tor, Mr. J. B. Cox, Mount Laurel, Burlington county, N.J,

Sea Weeds.
At this season, when many of our readers are looking for
health aud recreation at the seaside, a few bints ray be found
usefal concerning the gathering and preservation of alge or
seaweeds. They rank among the most beautiful natural ob-
jects, while the work of collection and mounting are delight-
ful occupations for the leisure hour.

The best time to collect is when the tide has just commenced
to flow, afterthe lowest eLb, as the seaweeds are then floated
in, in good condition. All specimens should be either red,
green, purple, black,or olive ; no others are worth preservation.

Mounting is done by immersing a piece of paper just below
the surface of the water,and supporting it by the left bard ;the
alga is then placed on the paper and kept in its place by the left
thumb, while the right hand is employed in spreading out
the branches with a bone knitting needle or a camel’s hair
pencil. If the branchegare too numerous, which will be read-
ily ascertained by lifting the specimen out of the water for a
moment, pruning should be treely resorted to, as much of
its beauty will depend upoun the distinctness of the branch
ing. Pruning is best performed by cutting off erect and
alternate branches, by means of a sharp-pointed pair of scis-
sorg, close to their junction with the main stem.

When the specimen islaidout, the paper should be raised
gradually in a slightly sloping direction, care being taken to
prevent the branches from running together. The delicate
species are much improved in appearance by re-immersing
their extremities before entirely withdrawing them from the
water. The papers shouid then be laid flat upon coarse
bibulous paper, only long enough to absorb superfluous mois-
ture. If placed in an oblique direction, the branches are lia-
ble to run together.

They should be then removed and placed upon a sheet of
thick white blotting paper, and a piece of washed and pressed
calicoplaced over each specimen,and then another Jayer of
thin blotting paperabove the calico. ~Saveral of these layers
are pressed in the ordinary way, light preasure only being used
at first. The papers, but not the calico, may be removed in
six hours, and afterwards changed every twenty-four hours
until dry. If the calico be not wasbed, it frequently adheres
to the alga, and if the calico be wrinkled it produces corres-
ponding marks on the paper.

The most convenlent sizes of paper to use are those made
by cutting a sheet of paper, of demy s!ze, into 16, 12, or 4
equal pieces. Ordinary drawing paper answers the purpose
very well. For the herbarium, each species should be mounted
on a separate sheet of demy or cartridge size. Toned paper

shows off the specimens well, a neutral tint answering beat
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for the olive, pink for the red,and green for the green
series.

Equine Mechanics.

From recent calculations by H. Fritz, of Zurich, Switzer-
land, it appears that the useful work performed, per day of
ten hours, at speeds of from 2'9 to 97 feet per second, for
horses attached to agricultural implements, is as follows:
Single horse to mower, 27,324,000 foot pounds; two horses
to mower (each), 17,496,000 foot pounds; same to combined
reaper and mower, 23,760,000 foot pounds; single horse to
reaper withoutautomatic binder, 30,132,000
foot pounds: two horses to similar imple-
ment, 20,979,000 foot pounds; and finally,
two horses to reaper with automatic binder,
23,960,750 foot pounds. This, onthe ave-
rage, gives about 23,000,000 foot pounds to
the horse, or some 638 foot pounds per se-
cond.

The fact of the animal’s gait, it appears,
must also be taken into consideration, as, at
a walk, the body is supported always by at
least two members, while, at a trot or gal-
lop, there is an instant when the horse is
suspended in the air, to accomplish which
the entire weight must be overcome. M.
Sanson, who has also lately carried on
some investigations into the subject, says
that, in order to gallop or trot, the animal
develops an average energy of about 0-1the
weight of its body ; while it walke, this is re-
duced to 0°05. On weighing overa thousand
horses, the above author finds that the ave-
rage weight of animals, varying from 4 8 to
54 feet in hight, is about 1,201'2 pounds.
Hence the necessary effort for a horse 10
displace his own weight, at a walk, is 1201 2
X ‘05=60"1 1bs.; at a trot, 1,201 X0 1=
120°'11bs. At an average walking speed of
3 2 feet per second, the horge accomplishes,
therefore, per day of ten hours, 60 1 x 115,-
200=6,923,520 foot pounds, or, at a trotting
speed of 7 feet per second, per day of four
houre, 1201 x 100,800=22,106,080 foot
pounds. Coneequently, to produce a useful
labor of 23,000,000 foot pounds, the horse
must, when walking, develop a total power
of 29,523,630 foot pounds, and, when trotting, of 35,106,680
foot pounds.

AMONG the objects which attracted the greatest attention
at a recent soirée of the Civil Engineers, Loudon, was the
Whitworth steel cylinder cover for Her Masj-sty’s ship
Rover, having & diameter of 6 feet 4 inches, a depth of 4
feet 91 inches, and a thickness of 1% inches. Its weightis
three tuns, and tensile strength 44 tuns to the square inch,
the elongation of the metal extending to 27 per cent before
breaking,

A NOVEL NEEDLE.

The novelty in the needle represented in our illustration
consists in & hole drilled longitudinally into the head of the
implement for a distance of about one quarter of an inch.
The interior of this orifice is screw-threaded,so thata wire,
sinew, or thread may be screwed into the hole, and thus se-
curely attached in the manner shown in Fig. 1. For heavy
work, such as sewing canvas or leather, where a palm thim-
ble is used, the usual ears may be formed on the end of the
needle, as in Fig. 2, to prevent the thread from cutting.

For surgeons’ use, this invention is claimed to be especial-
ly valuable, as it allows of the employment of a smaller
needle and of a single thread, thus avoiding the pain often
caused to the patient, through the enlarging of the orifice
made by the needle, by the passage of the double strand.
The finest silk thread, we are informed, may be used, with
no other preparation than waxing the end.

Patented March 31, 1874. For further particulars address

Mre. Ella N. Gaillard, care of H. 8. Abbot, 7 and G streets,

Washington, D. C.
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VARIOUS METHODS OF COOLING AIR.

Ice, as a refrigeract, might either be placed within or with-
out the ducts that bring in fresh air. In the first case, ge-
nerally preferred by the inventors, it melts, and afterwards
evaporates in the freshair. The coldresulting from the fusion
and warming of the water produced not being more thana
pixth of that due to evaporation, it therefore follows that
the amount of moisture introduced into the air is about one
seventh—nearly as much as that of evaporation alone.

In the apparatus shown in Fig. 1, the air conduit, C C,
passes through a casing, A B, formed of adouble lining.
The interior space, D, surrounding the air conduit, contains
ice. The next space, B, is filled with a non-conductor of
cold. A tap, R, lets off the water formed by the melting of
the ice into a receiver, M. The air conduit, C C, is fitted
with mechanical fly wings, @ b, which increase the contact of
the air with the sides refrigerated by the ice. These metal
fly wings are fixed to a vertical axis, and in successive rows,

Fig. 1.—ICE. REFRIGERATOR.
but in different planes, which multiplies the surface over
which the air has to pass. This contrivance, which mani-
fests ingenious details of construction, may have been ap-
plied with success, but it is far from being sufliciently inex-
pensive.

By causing currents of air to pass through vaults built at
a depth of gix or eight feet below the surface, they will be
perceptibly cooled in summer if they are of any considerable
length,

In ascending to the attics nf dwelling houses, the immode-
rate heat developed by the sun’s rays is very perceptivle, es-
pecially in cases where the roofs are covered with metallic
substarces. Now, the question is, how to turn the heat to
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denser, E, by the two pipes, F, G; the receiver, E, is also
perfectly isolated. Around the serpeutine circulates well
water. No matter what the temperature may be outside the
apparatus, it is evident that the interior pressure would be
superior to that of the atmosphere; the ammonia would
therefore vaporize as well in the chamber, b b 7 7, as in the
tube, m m m. The gaseous current being thus formed, sweep-
ing through the interior atmosphere of the tubes and serpen-
tines, would carry before it the air, which would be expelled
by turning the tap, /. By means of an india rubber pipe

placed upon the nozzle of this tap, this current would be

A
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COOLING THE AIR BY MEANS OF WATER VAPOR.

An apparatus, upon which has been bestowed the name of
hydro-atmospheric condenser, has lately been devised by
MM. Nézeraux and Garlandat. It is composed of two dis-
tinct parts, the condeaser, A, properly go called, and the re-
frigerator, B; the condenser is a series of tubes assembled
between two plates, forming part of a cylindrical casing her-
metically closed, a pump which serves at once for circula-
tion and evacuation, and a chimney, K, by which the air,
saturated with water, escapes (Fig. 5). The refrigerator is
formed of a metal plate pierced with holes of small diame-
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received in a vase containing water. The air would escape,
the ammonia would remain in the water, and, when the ab.
sorption was complete and no more bubbles were fcrmed on
the surface, it would be seen that all the air had es-
caped; it would then be necessary to close the tap, /. This
being done, nothing would remain in tkLe interior but the li.
quefied ammonia, the vapor of which, immediately attaining
the maximum of ‘ension, would at once fill the space left
empty by the expelled air. If, then, by any accident, the
temperature of the generator, B, became higher than that of

account forthe introduction of pure air. The mode of do-
ing so is very simple. A ventilating
chimney is placed on the top of the
building, to which abut side props,
forming a double ceiling, and baving
communication by vents in the corni-
ces. The fresh air coming from the
cellars enters the room by hollow pil-
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Fi6. 2—VENTILATING CHIMNEY.
lars or vertical props, according to
circumstances; and at night, the na-
tural heat of the sun not being avail-
able, artificial heat is employed.

Another method is the imitation of
the effect of rain; it is susceptible of
being used almost directly to most
elifices and dwellings. Water ap-
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the condenser, E, vapor would at once be formed in the re-
ceiver, B, which would proceed to con-
densation in the receiver, E, until the
balance of temperature was restored.
This action would be all themore rapid
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F16. 4—AIR REFRIGERATOR.

ter, and of a ventilator, the current of which passes through
the orifice, I. The steam escaping from the cylinder pene-
trates to C, disperses through the rpace between the tubes,
condenses itself by contact, and produces a vacuum. The
water, which has just condensed the steam, passes above the
perforated plate, B, upon which a current of air is continu-
ally in action from above and beneath, which divides the
water and instantly cools it ; it falls into the taok, D, whence
it is pumped by means of the tube, M, and brought back by
E; thence it passes uniformly through all the tubes over the
whole extent of the refrigerating surface by meansof little
fluted plugs, or similar contrivances, at the base of the appa-
ratus at H, by means of a pump, to be restored to the feed-
ing tank. Applied to ordinary condensers, the refrigerator

effects a considerable economy of water, and produces other

in proportion to the rapidity with which
the vapor is induced in the vacuam;
and would be also in proportion to the
condensation. Thence there would be
a relation between the force of the con-
densing action in E, the promptitude of

plied in the morning and during the
heat of the day not only obviates the

vaporization in B, and the energy of ra-

heating of roofs, but, as long as the

frigeration of the body passing in the
tubes, z #, and round the casing, B.

temperature of the wa'er is less than

that of the air, it can maintain the Fie.

COOLING THE AIR BY MEANS OF AMMONIA VAPOR.

The apparatus represented in Fig, 3 is intended;to produce
a cooling of the air. It is composed of a chimney, A A, the
hight of which is variabie. at the top of which is vertically
placed the tubular generator, B, containing a solution of li-
quefied ammonia to theline, » 5. This perfectly isolated re-
ceiveris in direct comicunication with the serpentine con-

3.—AMMONIA REFRIGERATOR.
interior walls at a temperature far inferior to the latter, and
it cools the air ascending to the attics,

Now, tbis body is no other than the at-
mospheric air freely entering at the ori-
fice, A, and penetrating the tubes,  x, drawn by the increase
of density communicated to it by refrigeration, and causing
it to descend the chimney. If the surfaces are sufficient the
temperature will remain equal between B and E; therefore
if the water which reaches the condenser is at 50° Fah., the
air which emerges at the lower part will have that tempera-
ture; descending the chimney, A A, this air passes by the
conduits, 8 S, to freely distribute itself in the localities where
it is necessary to produce a cooler atmosphere. This ar-
rangement is ingeniously conoetved but complicated.

© 1874 SCIENTIFIC AMERICAN, INC.
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Fia. 5—VENTILATING APPARATUS.

advantages, which it is unnecessary to mention here, not con
cerning the subject under consideration.

If the steam boiler and steam be suppressed in this appa-
ratus, and the perforated metallic plate and ven.ilator be only
retained, the apparatus shown in Fig. 5 is made.

Through the perforated plate, either of metal or some other
material, P, from beneath to above, the ventilator, V, set in
motion by the hand, or, in the case of a more considerable
application, by some mechanical motor, keeps up a current
of air which passes through the numerous holes of the plate.
Above this plate cold water is inwroduced by the pipe, T, fur-
nished with a regulating tap; the water passes into a water
pipe, whence it issues in & uniform maunner over the plate,
which is slanted in such a manner that the thickness of water
shall not exceed certain limits ;in some cases ice or chemical
solutione, as those of phenic acid, may lp subatituted, accord-
ing to the application of the apps.mius.‘ The pressure exer-
cised by the propelled air suffices to main‘ain the water on
the surface of the plate, and prevents it passing to the lower
part. The water flows slowly on to the plate, and, after hav

ing passed over and given its coolness to the air which pene.
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trates it, finaily reaches the other pipe, by which it runs to
the issue at ¢; in mcst cases this water is again useful for
other purposes. As to the cooled air, it penetrates into the
upper part of the apparatus, escaping by the tube, E, and
reaches the places where it is wanted.

MEDICAL NOTES.
An Antidote for Mercury and Lead Wanted.

It is well known that the doctors of the regular or allo-
pathic echool insist on the free use of mercury, especially in
secondary syphilis, that dreadful scourge of civilized coun-
tries. Many of our Western and S>uthern doctors pour in
the calomel and blue pill for almost everything, as freely as
the profession used to do in former times. Since this is so,
and since the other medical schools have not yet furnished
a practical substitute for mercuiy, the great want in medi-
cine is a counteractor for a remedy often as bad if not worse
than the disease. Chemistry and experiment wust help the
doctors, and still more the sufferers from mercu:ialization,
if it be possible. Chemists and pbysiologists long ago found
two, and only two, eflicient agents,capable of rendering mer-
cury in the system harmless; and these two substances,
namely, iodine and sulphur, happened also to be the best
neutralizers of another common cumulative poison, lead.
But the difficulty was and is to cause the assimilation of
iodine and sulphur, or either. Sulphur is nearly insoluble
in any menstruum capable of being taken into the stomach.
lodine is very soluble in alcolol, oil, etc., and even in water
to some extent, but largely soluble as iodide of potassium,
a drug now used to excess. Unfortunately this iodide, also
the tincture, are but slightly assimilated, passing off by the
bladder. The small amount of iodine contained in that well
known organic substance, cod liver oil, would be likely to
prove more effective as an antidote to lead and mercury than
a large quautity of iodide of potassium, because the organic
oil enters into the blood and tissues, We put forth the sug-
gestion that some végetable may be found which is rich in
iodine, also other plants, and harmless ones, may contain
sulphur in an assimilable shape, for sulphur is an exceeding
ly common element of organisms in general. If we could
have strong extracts of such plants, the' object spoken of
would be accomplished. In that case, our calomel givers
could salivate their patients to their hearts’ content, and
have them live through a dozen courses of mercury, a mat
ter of profit and pleasure te every regular doctor.

Thousands of cases of chronic rheumatism, as well as
consumption and other fatal diseases, have been traced to
the use of mercury. Lead poisoning has become alarmingly
prevalent of late years, producing colic, constipation, hard
ened liver, neuralgia, nervous dyspepsia, and paralysis,
which sometimes attacks people even in the prime of life.
We will not discuss the question of lead in water pipes far-
ther than to observe that every decent chemist knows that
pure water acts on lead with astonishing quickness. To
have water pipes, as used at present, coated internally with
a sulphide or sulphate sgeems to be the only good practical
preventive of lead poisoning. But in the case of lead pipes
kept for weeks in hogsheads and barrels of ale and cider,
there the solubility is certain and its effects destructive or
pernicious to no smail degree. Such dangerous nuisances
should be abated by law. Again, soda fountains where the
water, highly charged with carbonic acid, acts on lead, and
sometimes on copper in old fountains, are things deserving
of legal attention. Many of the hair dyes in market, and
some of the cosmetics, are well proven poisons.

Ice as a Medicine,

The great value of ice in certain diseases is not fully re-
cognized by the medical profession,or by the public. Many
years ago, it was found by one of the best English physi-
cians—we think Dr. Marshall Hall—that small pieces of ice
thrust into the rectum proved a safe and speedy remedy in
cases of dysentery, where opiates and sugar of lead had been
tried without effect. Very recently, that distressing com-
plaint to which old people, travelers, and others are liable,
retention of urine, has been relieved by the same uce of ice
as mentioned above. This plan is due to M. Cazenave.
Common experience has shown that the swallowing of ice
instead of ice water by people, in hot weather, is perfectly
safe.

Effects of Uric Acid.

Dr. Gigot-Suard has given uric acid to dogsin doses ot
frem 3 1o 61 grains in 24 hours, and continued it for one or
two months. The acid occasioned remarkable morbid lesions,
throwing light on alarge number of chronic diseases. The
alkalinity of the serum of the blood was often diminished,
and it contained crystals of the acid and urate of soda. The
organs and tiseues upon which uric acid exerted its action are,
in order of frequency : the skin, mucous membranes ard their
glands, the lungs, kidneys, liver, pancreas, brain, lymphatic
glands, articalations, fpleen, enveiopes of the epinal cord
and heart. Various forms of disease appeared in all these
parts. Cancerous and tuberculous degeneration was pro-
duced several times in the lymphatic glands. There ex-
periments are very interesting, and may lead to & more ac-
curate view of the cause and cure of consumption and sev-
eral other grave diseases.

The New Electrie Light.

On the evening of the 5th of May, some interesting experi-
ments with MM. Ladygin and Kosloff's electric light were
conducted at the engineering works of Messrs. Warner,
Euston Road, Loudon. To obviate the difficulty of carbon be-
ing consumed when burnt in contact with oxygen, M. Lady-
gin p'aced sticks of carbon in a closed glass chamber filled
with a gas not containing oxygen ; but owing to the use of me-
tallic connections, the carbon was subject to fracture. M
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Kosloff succeeded in overcoming the difficulties by using a
special metal of which he forms the holders for the carbon
rods, and these are placed in the closed glass chamber.

The lamps which were experimented with were nine in
number, six of them having two carbon rods, either of which
could be placcd in connection with the current ofelsctricity.
The carbon rods were all 4 of an inch in length, and one in
each lamp was 4y of aniach in thickness, the others being a
trifle less in thickness. The other three lamps contained each
a carbon rod, three inchesin length, ‘r’? of an inch thick, and
also connected with the main current. The first experiment
consists in burning a carbon rod in contact with the atmos
phere, the rod being consumed in a few minutes. The
current was then turned on the thicker rod in each of
the six lamps, and & brilliant and steady light was pro-
cduced, which improved as the current was incrrased in
intensity. The reason for lighting the thicker rod firs" was
that it might consume the oxygen in the lamp, by which the
rod was slightly reduced. The current was then directed
through the second rod with equally satisfactory results in
all the six lamps. The three lamps with the longer carbon
rods were then lighted and successfully exbibited, changes be-
ingfrequently from the six to the three lamps and back again.
The apparatus used for producing the current was Gramme’s
magneto electric machine. = With the n:achine running at
about 200 revolutions a minute, amoderate light was obtained,
which'wascgreatly improved at 300 revolutions, the maximum
of intensity being obtained at 450 revolutions. The strength
of the light depends upon three things—on the power of the
machine and the number of its revolutions, on thelength and
thickness of the carbonrods, and on the quality of the carbon.
The experiments showed that, with the same strength, of cur
rent and the same number of revolutions, double the amount
of light was obtained with three long carbon rods as compared
with tbe six short ones. The experiments demonstrated satis-
factorily the fact that theelectriccurrent could be subdivided,
and hence, if practice confirms experiment, which it is be-
lieved it will, there is a wide field open for the application of
Kosloff's system.— Telegraplic Journal.

An Unfortunate Discoverer.

W. T. writes to say: ‘“In No. 24 of Volume XXX of the
SCIENTIFIC AMERICAN, Mr. John Hepburn, of Gloucester,
N. J,, states, in his communication on zodiacal light, that he
was the diecoverer of the glacial epoch theory, which Pro-
fessor Agassiz only proved to be true. I do not deny that
Mr. Hepburn discovered that theory; but it is a fact that
Agassiz adopted it from Karl Schimper, the late brother of
the African traveler Schimper, who was released by the
English-Abyssinian war. Karl died in February, 1868, in
Schwetzingen, near Heidelberg, Germany, of dropsy and of
the ill treatment by a malicious neighbor. Schimper men-
tioned .his fact to me, and complained that allhis discoveries
had been stolen from him, and he had no power to defend
himas2lf against the lions of Sclence. In fact, they left him
nothing but his law of the position of leaves. When he was
dead, a valuable collection of stones, curiously shaped by the
action of water, was destroyed. He was trying to find a law
for such shapes; but he never told me more about it, for
fear I would misuse the information, although I was an in-
timate friend of his.”

———— el + i E——

THE State of New York has appropriated $50,000 for the
erection of a monument at Saratoga to commemorate the
surrender of the British army under General Burgoyne to
the American forces under General Gates, October 17, 1777.
The monument is to be 230 fect high.

THE new saquarium, now in process of construction at
Manchester, England, will be a splendid affair. The tank
frontage will have & length of 750 feet.

To our Friends and the Publc:

After the full statement heretofore pub'ishedo f the difficulty o f our irm
with the Customs authorities, and the subzequent exbaustive examination
of the whole matter by the Committee of Ways and Means, which resulted
in the entire remodeling of the “Motety’” and “Scizure Acts,” we had not
supposed it would be necesgary to add anyihing furtber in the way of ex-
planation. But in the brutal and cowardly attack made upon us during
the closing hours of Congress by General Butler,certain charges were pre-
ferred by him in his character as a Representative, upon the floor of the
House, against our firm, 80 definite and with so much of apparent autho-
rity that we feel called upon, in justice to oursslves and the public, to
make once more a brief statement.

The charges specifically prefcrred were, in the main,

First. That we had, as a irm, attempted to defraud the Government and
evade the revenue by importing metals, in the form of works of art and
statuary. Inreplyto this it is only necessary tosay,thatthe importatiors
to whieh General Butler referred were made before the firm of Phelps,
Dodge & Co. came into existence, and beforeanyone of the present or late
mex bers of thefirmbccame connected with the metal importing business;
the senlor member of the firm, William E. Dodge, being at the time en-
gaged in the drygoods business.

Sccond. That in the tariff act of Aoril, 1864, which temporarlly increased
the ratesof duty on imporis fifty per ceat,*Mr. Dodge went to tue Treasury
und had a comma taken out of one place and put in another, and thereby
cleared $2,250,000.”’

The exact tacts in respect to this charge are as follows: In the verv full
rev'sion of the tariff, as embodied in the act of Juve, 1864 (and not the act
of April, 1864, sosprcifically mentioned by General Butier). 1t was dectded
by both Houses of Congress, after 1ull discussion, that an Increace ot
auttes on tip and terne pwtes would imperil the large industries already
taxed usder rhe internal revenue in which tin was used for the packing ot
fruits, fish,and vegetables,meats,and the like,and so tendtureduce,rather
than increase, the receipts of the Treasury. At the eame time it was ac-
cided to increase the duty o sheet iron, galvanized with an admix ure of
tin, which article had been imperted under the name of **tin plates gslvan-
ized,” and so dcinitely and distinctly named in connection wichandat the
same rate a8 “galvanized 1ron” m every successive tanff since 1857. The
bill was passea on the 30 h ot June, and went into operation immediatsly.
On examiningt its provisions, we found that while rthe duty oo *“un and
terne plates’ remainea unchanged at twenty-five per cent ad valurem, the
addition of a comma after the word *‘plates,” in the clause ““tin p lates ga!-
vapized,” rendercd the whole parsgraph ambjguous if not absurd, and ap-

arenily imposed a rew duty of 2% cents per pound, an increase of oDe
gunureu per cent on existir g duties, Seeing bow impossible it would be
to enter our jnvolces st two conflicting rates for one and the eame article,
we applied at once to the Collector fora declsion 1n respect to the course
tu be followed. The Collector saw the aifficulty,and referred us to Mr.
Fessenden, then in New York, and just apnuime& Seeretary ot the Tr‘ea
sury. We called ugon him. and he immediately s'ated to us and to the Cot
fecior tbat be bad been chairman of 1he Senate Comjuitter, and alco ot the
Copference Commitree which had charge of ti e taliff bill in question ; that

rewmain at 25 per cent ad va/orem ; that the‘‘comma’” had ev'dently heen
adden by mistake tn the haat: of engrossiug, and could not be considered
as the true interpretation of the law.

He acrordinglynrderedthe Co'lector to oass the goonds at 25 per cent, ~ud
stated that, on his return to Washingron, he would ta«ur a sp-c'al order
making the construction official; ana this be did und«er dite of July 22d,
after takiog full time for consiaeration and consultaion with b's former
clleague? in Congress and fhe exp:rts of the Treasiry Depurtmen’. As
flaally interpreted by Mr. Fessenden, moreover, 1he law was nct in our
direct favor; but, en the ontrary, had the techaical error been aliowed to
stand aua to en'all a very excessive increase of duties, the aovasc+ in 'be
price of stock on hand would have yielded to us,in common with all other
importers snd dealers. a very considerable profit, The facte, tberefere,
werr exactly the r- verse of those stated oy G+nera! Butier.

Third. General Butlsrstates that, 10 our Iur%c and compl ated busioess,
every iavoice hiought duy by dav by us to the “ustom House, v88 wrong.y
statrd, and that we were corsclouvly snd couti~ual y gu'lty of fraud.

General Butler knows this to oec untrue. He knows, ou the contrary (for
ag the paid attorney of the informer, he bas given art-ntio to the sub-
jeet), that, after a most caretul acd merciless examinution of sorue thou-
sanuds of our {uvoices by Javne and his experts, alded by our own clerks
bribed to 1njure their emplioyere, with the tnil use of our booksacvd napers,
there were tound onlysome tifty that could in any wa) be made 1 he sabject
of ¢c-ntroversy ; and that in the ¢ se of sume ot these, 0f t1em tWenty to
thirty thrusand dollars each, the utmost pos:1ble loss to ihe G.vernment
could not have oeen in ~xcess of 80 cents ro one allar per {invoice. And
furtherinore, that the total luss clalmed by the Government on ull the 1n-
voices was only about $1,60), out of an importation ot some $4J,00,0.0,and
coveripe tbe space of five years

We believe Geoeral Batl r turther krows,but willfully corceals the fact,
that the ssme error and m'sunderstanding of the iLtricste lsw which com-
pelied us, under severe prualties, to 1nvouice our goods both at cost price
and at market price, led us, 1n the case of a creal bumber of 1mportations,
to tnvotce tee'r value above cost. and 8o resulted in a galo to the revenue
llmd a 1038 to ourseives lmmeusely greaterthan tue GoverLluenl cluiws to
iave Just.

Finally. Lookirg at all the circumstances and the character of this
sprech,its coustant falsifications and perversions ot truth,aud 1ts brutal
personall 1ee, we are quite wiiling to leave the verdict as to 18 eftect, to
any who have tairly lovkcd into the matters of which ir treats.

PurLps, Dobge & Co.

New York, June 26th, 1874,

NEW BOOKS AND PUBLICATIONS.
THE BROOKLYN COUNCIL OF 1874. With Documents and an
Otficial Report of the Proceedings. New Yerk: Wool-
worth & Graham.

SIXTH ANNUAL REPORT ON THE NOXIOUS, BENEFICIAL, AND
OTHER INSECTS OF THE STATE OF MIsSOURIL By Charles
V. Riley, State Entomologist.

Thisis a document to be read att-ntivelyby thescientist,naturalist,and the
farmer; and its value i8 not confined to the eaterprising Srate wiich pub-
lishes it. Professor Riley has a profound and minutely accurate knowledge
of the interesting and complicated sclence to which his life has been devo-
ted: and hlsreportsare part of the contemporary history of our couatry,
and should be circulated everywhere.

THE Law oF DESIGN PATENTS, with Digests and Treatise.
By William Edgar Simonds, Counsellor at Law. Price
$4.50. New York: Baker, Voorhis & Co., 66 Nassau
street.

The Supreme Court baving recentlypassed somewhat fully upon a destgn
patentcause,theauthor has deemed the present a #i* ooportunity 1o col
late cases on the suhject of design patents, and to present them digested
andsupplemented with deductive commeats iu the volume above named.
The status of these patents has heretofore not been ubnattended with
doubts; and hence the present work, aiming as ‘t does to cover the entire
field,and to givea clear comprehension of the decisions of the courts on
the subject, will doubtiess meet with a ready welcome at the hands of the
profession.

OLD AND NEwW. The July number of this admirable magazioe, edited by

Edward E. Hale, opens a new volume, the teutn. &ror vigorous thought,

entertaining and useful contente, the magazine has no superior. $i a year.

Boston : Roberts Brothers.

% Trow’s NEw YORK!CITY DIRECTORY FOR 1874-15 gives some interesting
statistical information regarding tl:e increase 1n population of the metrop-
olis. Lastyear,thenumberof names contalaed was 228.161—this year 1t is
229,503. Estimating each name as the representative of hve persons, an
augmentation of 7,000 in population is indicated. The volume containsa
newly engraved and excellent map of the ¢ity, including the two new
wards recently added. The arrangement ¢f names, etC.. 18 the same as in
former years, and thereis a very large number of advertisements of promi{-
nent business houses. Published by the Trow City Directory Compsny, 11
University Place, New York. Price six dollars.

Inventions Patented in England by Americans.
(Compiled from the Commissioners of Patents’ Journal.)

From June 2 to June 10, 1874, inclusive.

CAR TRUCK AND AXLE Box.—A. Higley, Cleveland, Ohio.

CLOTHES WRINGER.—T. G. Corliss, New York city,

FoLDING BEDSTEAD.—E. E. Everitt et al., Philadelphia. Pa.

HarNgss.—I. M. Singer (of New Yorg city), Patgnton, England.

MakiNG PAPER Boxgs.—H. R. Heyl, Pmladeiphia,Pa.

MAKING STENCH TRAPS, ETC.—W. A. Butler. New York city.

MAKING WHITE LEAD, ETC.—A . P. Mevlert, New Britain. Conn.

MILLSTONE DRESSBING MACHINE.—S. Dean et «!l., La Crosse, Wis.

SOREW NUT.—W. M. Van Anden, Brookly.,N. Y.

Becent Dmevican and Loveign PLatents.

lImproved Car Replacer.

John R. Wilds, Brookiyo, N. Y.—This ingenious inventicn is s omething
which is much needed upon city horse car lines, where it 18 & dally occur
rence for cara to run off the track, causing vexatious d2lays to the passen
gersand very severe worktothehorses. Tne devicels sim)ly aniron plate
grooved beneath to fit the rail, and having flinges to secure it thercto.
Fromthem!ddle of thereplac:rau irregular shaped grooveinclines down-
ward to the rall in each direction. The plate extends over the outside of
the rail, and has two oblique channels which intersect tue grooves. This
part of the replacer 18 supported on the pavemeant. Tbhe caannels extend
from the center of the replacer, and inellne downward in each direction
g0 as to terminate at the bottom outside of the “‘tread” of the rall, to re-
ceive the flange of the wheel of the displaced car, and to conduct it up to
the center,and then down the longitudinal groove to the rall. Byslightly
modifying theform of the grooves and anges onthe under side to fit {t to
theratl,the displaced wheel bet ween the rails may be repiaced in the same
manner. Theinventionmaybeappliedto therallsofeithsrhorsecarroads
or to the T rails of locomotive roads.

Impreved Watechmaker’s Teol.

Julius F. Young, Owatonna, Minn.—The obj-ct of this invention 1is to
furnish mcans for reducing the tension and elasticity of hair springs of
watches, 80 a8 to vary the time or action of the watch movement from
fast to slow, as may be desired. There is an adjustable resft, which is de-
signed to hold between it and a stationary stand any diameter of watch
balance wheel with the hair spring and parts conn cted therewith. This
rest is adjusted by & fluger screw. [he balance wheelwiththe hairspring
being thus confined, the end of the hair <pring 1s takea hold of witn a pair
of pllers and is gently drawn along under 8pring clamps which are screwed
down. These hold the hair spring flas Lo toe bed, 89 tha’, with a scraper
of any suitable kind, the hair spring may be reduced &0 a8 to alter the run-
ning of the watch from five minutes to an hour and a balf in twenty-four
hours. When the clamps are raised, the hair spring is aliowed to slip back
by its own tension, 8o as to assume its former diameter, and is readily

recoiled.

Improved Hog Trap.

James M. Overshiner and George M. Oversbiner, Elwood, Ind.—This is
an improved trap for catching and holding hogs. In using the trap, the
end 13 opened ; and toe hog being driven into the trap, the lower end of a
lever 1s moved outward to open a space large enough for the passage of
the bog’s head. As the hog attempts to esc tpe, tne lower end of the lever
18 moved inward, clusping the hog’s neck and holding him securely,a pawl
locking sald lever in place. The hog can Low be conveniently operated
upon as desired, there being sullable devices for placing ihe ALILLAl in

he tully remcmbered the digcaseion as to tin plate,in which he had tanen

part ; that the 1ullsense ot both ¢omimitteos had boen thattin platesshounld
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proper position.
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Improved Standard for Vehicles.

James J. Martin, Houst. n, Tex.—This 18 a stanchion pivoted in a strong
metal box adapted to be fastened to the side of the platform of the car.
The box 13 open at the top and at one end so that the stanchion caa be
turned down on its pivot by the side of the platform to be out of the way.
A springis arranged in each box fo 8o act on the stanchion as to hold it in
the upright positicn ; al#o to hold it when down. The invention also con-
sists of a metal bar on the {uside of the stanchion, extendingfrom the plat.
form nearly to the tcp, and havingascrew boit at each end passing through
for clamping side boards to the stanchion when a temporary box 18 wantea
for the platform. Tnis bar draws back into a grcove in the side of the
post, flush witn the surtace, when {t 18 not to be used.

Improved Thill Coupling.

Eli Quaintance and Remus D. Hale, Transitville, Ind.—This invention
consists in a pecrliar mode of supportipg the shafts so tnat the end projec-
tion of the plates shall enter and be embedded in the rubber spring. It
also coneists in a novel mode of holéing the rubber by a tongue projecting
from tbe cross barof exleclip. The ends of a T journal pin form jeurnals
in jaws. One jaw of cach palris slotted from the top to the journal hole
Iron plates, when the tongue or shaftsare turned to an upright position,
will pass 1through the slots and allow the tongue or shafts to be detached.
Betwe+n the jaws and back of the journal pins are pieces of india rusber
which are for the puroose of preventing rattling, and are held in place by
means of the tongues of the clip bars and narrow ribs on the back side ot
the T journal pins. When the tongue or chaftsare in use, it is impossible
for them to become detached. Byraising them to an upright position they
are disconnected in a moment.

Improved Saw Set.

Sylvanus Bartlett, Westport, N. H.—The saw set 18 of the usual shape and
material. A U-shaped gage plece is applied around the rear and sides of
the anvil, acjusted by a screw bolt and set nut,and is fixed irmly in posi-
tion by a set serew, 8o that the sidewise projecting front ends of the gage
move forw ard or backward along the fore end of anvil and hammer till the
yuage 18 set to the exact length of the teeth of the saw required to be set.’

lmproved Railway Rail Joint.

Anson B. Johnsen, Washington, aesignor to L. Jonnson, Vincenues, lnd.
—The ends of the rails a1e curved outwardly, and in the space thus formed
/8 placed a metallic tongue. The latter has central projecting shoulders
which form a support for the top part of the rails. The top part of the
tongue formsa continuvus connection with the top part of the rails, and
sllows the smooth passage of the car wheels, without battering or other-
wise injurivg the ratls. The rails, tongue, and base plate are firmly fastened
Lo the crosstie by spikes placed into groovesof the base flanges of the rails
and tongue, in the usual manner, passing through perforations of the base
plate.

Improved Washing Machine.

James L. Austia, Little Rock, Ark.—In using the machine, the driving
roller s raised out of Lhe suds box by means of levers, and the clothes to
oe washed are spread upon the exposed part of an endless apron. The
roller 1s then lowered upon them, and as it 18 revolved the clothes are car-
ried between aprous and two other sets qf rollers. The clothes are made
L0 pase bencath the driving roller,and are again carried in between the
endiess aprons, and will thus conuinue to circulate until thoroughly
cleansed.

lmproved Combined Lamp Collar and Shade Holder.

George W. Hadfield, Brooklyn, N. Y.—The collar 1s applied in the usual
way. The shade holdcr is affixed by supports to & base ring. which 18 made
of such a size as to fit upon the coilar. Upon the outer surface of the lat-
teris formed a screw thread, into which fits the screw thread cut upon the
inner surface of the base ring of the shade holder. By thismeanethe shade
holder will be firmly aad securely connected with the lamp in such a way
a8 to be entirely independent of the burner,and allow the burner and chim-
ney to be conveniently attached and detached and replaced with new ones
without disturbing the shade holder.

Improved Clothes Frame.

Lafayette Magee, Olean, N. Y.—This invention consists of clothes racks
adapted to be suspended from a vertical wall, and composed of a serles of
parallel bars joined by horizontalrods. The two clothes-suspending frames
may be set in an inclined position, the upper and overhanging frame being
supported on the lower one, and buth folding together when not in use.

Improved Hat Ironing Machine.

Antoine Gliraux, Orange,and Louis Drovon, Newark, N. J.—1his inven-
tion consists of irons suspended from balance levers by fiexible joints, and
of levers arranged on swinging supports in such a manner that the labor
of presenting and holeing the irons to the work is materially lessened,
and theironscan be applied and the pressure regulated to better advan-
tage.

Improved Mitten.

John I.. Whittenand J. Hermon Whitten, Burlington, Vt.—The essential
feature of this inventior 18 {u so cutting the parts as to form the mitten
or glove withoul a seam on the paim or iuner side of the thumb, snd so as
to bring the seam on the outside of the finger, and above the ball of the
thumb.

1lmproved Satety Guard Watch Chain.

Robert A. Johuson, New York city.—This is a useful device for connect-
ing a watch with a guard or chain in such a way that the watch cannot be
dctached by twisting oft the ring from the stem. It consists of a short
extra chain, one end of which {s attached to the guard near the ring, and
its otuer end 18 secured to the stem. By this construction,should a pick-
pocket get hcld of the watch and twist oft the stem ring, the safety chaio
wiil still hold the watch securely connected with the guard, so that it can-
not be carricd off. This will prove of vaiue to people who are obliged to
do much traveling in New York street cars.

Improved Sewing Machine Treadle.

Danfel E. Lill:s, Jackson, Mich.—A movable footboard is attached to a
cranked rod, so as to shift on it crosswise the length of a slot, in which is
a binding screw for holding 1t in any adjustment. Guide rods attached to
the footboard slide thercon. The adjustment {8 made to allow the opera.
tor to su place his fect upon the board as to work it either by a swinging
leg movement or by an aikle movement.

lmproved Medicine Dropper.

Dennis Warner, London, O.—A rubber oulb clasps the neck of the bottle
with its open end, and bas a discharge tube placed at one side and near the
front end. The latter has walls parallel on the inner side throughout {ts

engtl, the end ceing a flat surface or a little concave, and at a right angle
to the axis ot the buib. The device drops by pressure, the same sized tube
and caliberdroppingequally well all degree of fluidity,from sirups to ether
and chloroform; it also enables the operator to time the frequency of the
drops, 80 as to make an sccurate count.

1mproved Excavator.

Ignacio Arcos, San Autonio, Texas. -This invention consists in a scoop
suspended in acjustable supports by chains to a crank axle provided witb
arms, to the exiremities of whichare attachedropesthatare wound around
a windlass. BSald scoop is raised or lowered tbhrough the agency of the
arms attached to the crank axle in connection with the ropes and wind-
lass,and the apparatus, as thus described, s supported upon wheels pro-
vided with shafts.

Improved Apparatus for Steaming Grain.

WilliamC. Knox and Josiah N. Knox,Evansville, Ind.—In this device, the
wheat 13 subj-cted to the action of steam as it passes downward through a
cylinder. I[u the latter is first a hopper, then a conical plate,apex upward,
then anotherhopper, another plate,and so on,through and over which por-
tions the grain passes,alternately contracting and expanding in its flow. In
the tube which supports the conical plates are made apertures through
which steam is conducted to the interior of the cylinder.

Improved Candlestick for Christmas Trees.

George W. Raessing, Cticago, IIl.—This 1s a candlestick, the socket of
which 18 composed of acoil and the fastening device of a stem, the latter
beiug arranged to cross the space at the bottom of the Coll, to form & sup-
port for the_caudle.

Fcientific dmerican,

Improved Miner’s Candle Holder.

Neils Larseu, Mill City, Col. Ter.—A pin {8 riveted in one end of a bow
spring, and passes through the other extremity so that the spring can
spread or move outward freely. An elongated curved end of the spring
forms a socket for the candle. Working on the pin, in fimilar manner to
the blades of a penknife, are a hook,an awl, and a blade, 8o that the miner
1a thus provided with a convenient combinationinstrument.

Improved Miter Box.

Calendar Potter, Bloomsburgh, Pa.—The object of this invention 18 to
construct a miter machine which may readily be set to any desired angle
for cutting the molding accurately and quickly with a hand saw, and with
out lossof time. The invention consists of a pivoted saw guide, which {8
made reversible by a lever arrangement on the bottom of the bed plate,
while a second lever cnnnection, operated from the opposite side, adjusts
the stops which define the angle of the saw guide with the central axis for
cutting the miters.

Improved Pump.

Willlam Urqubart and John U. Livingston, West Hoboken, N. J.—The
pumps may be double or single acting and 0f any approved kind; but it {8
essential that tley all connect alike with the suction and discharge pipes.
They are seated on a plate, which bolts to standardsand has a slot through
which a suction pipe projects: also branches connecting the suction with
the outside pumps, fastening them by a washer and nut applied to the
suction from below.

Improved Can for Cooling Milk during Transportation.

George W. Fluke, Mount Pleasant, Iowa.—This {8 an improvement on a
milk can patented by thesame inventor, March $, 1874, No. 148,114, by which
the ice chamber may be made in smaller size, saving space in shipping the
cans, and also the ice consumed be considerably economized. The fmprove-
ment consists in proviiing the ice chamber of the milk can with an inside
lining of wood at the side wall, top, and bottom of the same, with the ex-
ception of the portion of the maln can inside of the ice chamber. The in-
clined false bottom {s grooved at the under side for conducting the melted

N wst(er Lo the exit opening of the true bottom.

Improved lnking Apparatus.

‘Gilbert E. Jones, New York city.—This improvement consists in the
combipation of one or more movableblades with the duck roller. Foreign
substances, which find their way into the ink fountain, are apt to collect
on the under eide of the knife and form pads which press against the roller
and wipe off the ink from the surface thereof. The effect ofthe movement
of the bladesadded between the roller and knife 18 to dislodge the pads
before mentioned, thus insuring the supply of an even film of ink to the
roller.

Improved Churn Dasher.

John E. S8helton, Hickman’s Mills, Mo.—To a short vertical tube are se-
cured two parallel disks,in which are formed numerous small equare holes.
The outer edges of the disks are connected by short vertical bars. To
the center of these and to thetubeare pivoted horizontal radial rods, to
whicharesecured plates, which are made of such a sizeas to turn freely
between the disks. The latter are also perforated. By this means the
milkis finely divided, and {8 thrown into numerous currents and counter
currents, bringing the butterin a veryshort time.

Improved Ifluminating Roof Plate.

Niels Poulson, New York city.—This invention {s an improvement in
iNluminating plates for roofing purposes, and consists in providing the
shauks of the bull’s eyes with lugs inclined upon their upper side,to adapt
them to be firmly clamped to a metallic plate in openings in which they
are inserted.

Improved Egg Carrier.

William O. Strong, Ypsilanti, Mich.—Egg carriers formed of slitted and
interlocked paper strips soon become useless in consequence of the pro-
Jectingends of the strips beco:aing broken. And when the slits of each
strip are on one side thereof, instead of being alternately arranged, it is
{upossible to raise the carriers from the traysin which they rest without
disconnecting all or part of the strips. To remedy these and other objec-
tions,theinventor connects the projecting ends of the strips to the side of
the exterior cross strips by means of linen, muslin, or other suitable
fabric.

Improved Plow.

Julius Hartmann, Gilman’s Point, Ky.—The mold boards are hinged to the
share, which is narrow and nearly vertical. When the share i3 turned to
one side or the other, the moldboards are thereby adjusted at ditterent
aDgles,one to act as a landside, the other to turn the furrow like an ordf-
nary moldvoard. These parts are secured in any adjustment by means
of a lever and notched arc bar.

Improved Composition for Emery Wheels and Whetstones.

Isaac Butterfield, Weissport, Pa.—Tbis invention consists in the combi-
nation of the ashes of bark with a cutting grit and cementing material, in
the manufacture of cmery wheels and whetstones for the purpose of form-
ing a stone of efficlent cutting power, the friable ash performing the
mechanical function of, fallingout of the interstices asthestone wears
away, and thus leaving exposed a sharp cutting surface.

Improved Rub Roll for Condenser Cards.
Alonzo Heaps, Darby, Pa., assignor to himself and Enos Verlenden, same
place.—This invention consists of a tube having the feather or spline
formed on {t, and so constructed that it fits on the spindleof the rub roller
nicely. It 18 secured by a nut orother means, so that it can be readily
taken off and another put on. A new feather can also be put on when the
old one 18 worn out, without disturbing the spindle.

Improved Hay Cart.

John Rumrill, Salina, Kan.—This invention relates to means whereby
hay, after having been cured in winnow, may be raked and carried to the
stack by one continuous operation, thereby greatly lessening the usual
labor and the customary waste by hauling it or by dragging it with horses
and circumjacent ropes or chains.

Improved Railroad Bed.

George Potts, Unionport, O.—This invention consists in a continuous
elastic bed for a railroad rail, which dispenses with all ordinary forms of
fasteninge for the same, and allows it free vertical movement. To this
end, the iron rails rest lengthwise on wooden sleepers, and are secured by
chairs which are bent inward at the top to form flanges taat bear on the
base of therail. Thus the rail {8 confined only between the top of the
chairs and the wooden sleepers.

Improved Car Coupling.

Martin Kurtzeman, Crestine, O.—This invention relates to that class of
car couplings wherein the coupling pin 18 held up by a slide until the
drawheads of two cars come into collision, and are automatically coupled,
the object being to relieve car couplers from the usual peril of thelr occu-
pation. The invention consists in an uncoupler of a very peculiar con-
struction, and which seems admirably adapted to accomplish its pur-
pose.

Improved Screw Plate.

George D. Dean, New York city, assignor to Frank G. Green, same
place.—The object of this invention 18 to tfurnish a convenient and efficient
means for cutting screw threads on gus pipes, in the operation of putting
such pipes into buildings. The invention consists in a screw or die plate,
{n which are combined all the standard sizes and threads used forthe pur-
pose, with a guide for each die, the dies and guide holes being arranged in
a convenient and compact form.

1lmproved Whiffletree.

Harvey M. Kelley, Irving, Ill.—A strong ring fits upon the end of the
whiffletree, and has an eye formed upoa the one side to receive a hook.
Upon the forward and back sides of the ring are formedstraps extending
along and fitting upon the whifletree,which have upon their ends inwardly
projecting prongs, which enter the wood and prevent the cllip from being
drawn off. A band is slipped upun the whiffletree, and is designed to it
closely upon it near the ends of the straps and closely confine the same in
place. It is secured in place by a screw. The eye of the hook is made
open, and with its ends tapering and overlapping each other. The ilng
eye,and atraps are cast of malleavle ron,in one plece .
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Improved Corn and Cotton Planter.

‘William H. Grifith, Jones’ Mill, Tex., assignor to himseif and M. J.Strick
land, same place.—The corn part and the cotton part ef the bopper are sep-
arated by a partition. In the cotton hopper there are two saws oa a hori-
zontal shaft, over and partly in the discharge throat, for forcing the cotton
seed through and preventing the throat from clogging. By the 3ide of
these saws 18 a spiked conical block,also on the shatt. to work the cotton
seed down to tne saws. TLlts shaft has a pulley outside of the hopper, on
which a belt works from a pulley on the dramshaft, to turn said shaft.

Improved Planter, Cultivator, and Stalk Chopper.

John L. McCaleb, Atascosa, Tex.—In the middle part of the axle is
formed a bow, 80 that it may readily pass over tall plants without break-
ing or injuring them. Beams are secured to the ax'e and pass back paral-
lel witheach other,and at right angles with theaxle for a short dlstauce,
and are then bent outward at an obtuse angle. The rear parts are held by
an arch, in the top of which the hanales are ipgcried. The rear parts of
thehandles are held at the proper elevation bya U-shaped brace,thebow
of which {s secured to the arch. The furrow is opened torecelve the sced
by the plows, which are bolted to standards which swing upon the axle
and the inclination of which, and consequently the depth to wbich the
plowsenter the ground,may be regulated at will. In adjusting the machine
for use as a cultivator,the farrowing plows, the shafts and hoppers, and
theirattachments, are detached, and three or more standards, provided
with suitable plows, are placed upon each of the beams. To the rear ends
of the beams are detachably attached standards, having outwardly pro-
Jecting journals formed upon their lower ends to receive the small wheels
by which the rear parts of the machine are supported.

lmproved Horse Power—Improved Baling Press.

Peter K. Dederick,Albany, N. Y.—Thefirst {s animprovement onaninven-
tion patented by the same inventor, June 25, 1312, which was a plan for
arranging the shipping connections within a hollow joarnal, on which re-
volves the large drive wheei, having the druwm arranged underit. The
bore of sald wheel was made large and fitted on a hollow stationary centur
or journal. In the present inventiun thesame plan {8 made available for,
further simplifying such machines, and economizing space by greatly
enlarging the central opening or the hollow stationary center circle, so
that the drum {itself 18 placed within the hollow journal, and the hight of
the machine thus materially lessened. Hence, the invention consists of a
stationary circle or hollow center within which the drum is located, and
which forms the journal for the wheel. The same inventor bas also de-
vised an improved baling press, which 18 particularly adapted to baling
cotton,in consequence of the pressed materlal being open to receive the
cloth after passing from the press box. The cotton {3 deposited into a
hopper, whence it falls of its own gravity into a press box and 18 forced
against a head by a plunger, which {8 operated byan eccentric through a
connecting pitman. Any cotton overlapping the plunger 18 folded dewn
by arollersuspended by springs in the end of the hopper, and passes be-
hind shoulders, which may be formed with teeth, whichprevent 118 return.
This operation 18 repeated until the bale 18 built up in sections, having all
of {ts sides clear of all obstructions for putting on the cloth. The bale.
after being tied off, 18 removed by slacking back ou the friction head,which
{s then placed against the frout of the press box, ready for the next
operation.

Improved Seed Planter.

John Johnson, of Perry, and Luther W. Ingram and John Harper, of
Naples, I11.—This invention {improves the construction of the seed planter
for which letters pateat No. 28,490 were issued to John Johnson, May 29,
1860. The front frame consists of two crouss bars, connected near their
ends by two longitudinal braces, to the ends of the former of which run-
ners are bolted. The lower parts of the latterare recessed toreceive rotary
cutters, which cut through roots, sods, and otber obstructions, and thus
prevent the seed-dropning device from catching upon them. Tpon the
runners are formed double share plows, by which the furrow is opened to
receive the seed, which {8 introduced through a vertical hole insaid run-
ners. Theseedthen falls upon the wide flat part of the furrow before any
soil can fall in. The upper parts of the runners are recessed to receive
hoppers,which are pivoted by a rod screwedinto the runner. The upper
end of the rod passes to the dropper’s seat,and 18 secured by a nut. By
suitable mechanism a boy, sitting upon the seat, can readily vibrate the
hoppers to drop the seed. The bottom of the hopper has two holes formed
through it, of such a size as to contain enough seed for a hill, and is
recessed toreceive a smallcircular plate, which has two notches cut in 1ts
edge, at a little distance from each other, to allow theseed to pass through
to the holes in the hopper bottom. The part of the plate between the
notches 18 placed directly over the hole, through which the seced pas<es to
the ground, s0 as to serve as a cut-off, to prevent any more seed being
droppedat a time than enough to fill one of the holes in the bottom of the
nopper. Thesides of the furrow are pressed in at the rear of the plows by
theconcaved rims of the wheels,which press thesoil down upon the seed
and form a low ridge along the row.

Improved Cotton Planter.

Willlam T. Huff, Atlantg&, Ga.—The rear and lower end of a shoe rests in
a8 notch in the upper part of a spout, which passes down between, i8
secured to, and supported by bars pivoted to the rear uprights. The bars
rest in inclined grooves in the sides of the spout, are clamped to the same,
and are bent inward and forward, 8o that their forward ends may be upon
and close to the opposite sides of a wheel, and may rest upon the trans-
verse pins, which are passed through the sald wheel at a little distance
fromits rim. By this construction, as the wheel revolves, the ¢«nds of the
bars drop from one pin to another, which jars the spout and shoe, and
causes the seed to pass out regularly.

Improved Churn.

Asa Palmer, La Cygne, Kan.—This invention relates to an oscillating
churnbox, having vertical spring supports, and secured thereto by ciamp-
ing devices. Aleveris detachably secured to the upper ends of the springs
insuch a position as te bear upon bars on the cover,and thus hold the lat-
ter down, and at the same time hold the cream box {n place upon the
springs. The dasher is formed of a serfies of slats,setinclined. [n operatiog
the churn, it 18 moved back and forth,which Causes the m1lk 10 pass rapidly
from one end of the box to the other through the dashe., the inclination
of the slats throwing it into numerous currents and into violent agitation,
bringing the butter in a very short tine. The box is easily oscillated, a
slight push being all that {s required to keep it in motion.

Improved Folding Cot Bedstead.

Werdell Wright, Phaeuicia, N. Y.—The legs at each end are connected by
atransverse rail, and are pivoted to the side raiis so that they will readily
fold back against the inner sides of the side rails. When the bedstead is in
use thelegs stand bracing, and are supported by the hexd and foot boards,
the end pieces of which have projections which enter mortises in the legs.
The foot board 18 ptvoted, so that it will fold down between the side rails.
Thehead may also be pivoted 8o as to fold in a similar manner. By means
of a projection on the head and foot boards,the legsmay be more perfectly
supported than they would be by the rails.

Improved Truss.
William Shielde, Mount Sterling, Ill.—This 18 a conveniently and easily
applied acal truss or bandage for thepurpose of tieating and curing suc-
cessfully diseases of the rectum.

Improved Ore *Separator.

Pentecost J. Mitchell, Brigham city, Utah Ter., arsignor to himself and
Joseph E. Gay, New York city,.—The vat is mounted on an upright frame,
under an overhead frame. Thesieve, wWhich 18 suspended in the vat from
a rock shaft, drops, when let fall, on bars supported by spri: gs. Below
thesieve the vat 18 hopper-shaped, with passages through it, having an
adjustable gate. Below the vat {8 & receiver,into which the matters fall
tobeconductedintothe unpercompartment ot a descending rectprocating
car. Thematerialsthen pass through a contracted passage,overan amal-
gamator and into a basin,over the top of the lower end of which the light
matters pass off with the water, leaving ores not previously coll:cted de-
posited in thebottom of the basin. Thesieve may be lifted up at any time
above the top of the vat by « lever, and be swung forward over the side of
the Vat and tlted upward to be cleaned of the coarse mattess lodgg W lt,
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Business and Levsonnl.

Lhe Charae for Insertion under this head is 81 a Line

For Siale—One new side wheel Steamboat,
50 feet long—one propeller (new), 25 feet long, by S. E.
Harthan, Worcester, Mass.

The Pickering Governor, Portland, Conn.

Patent for sale low! Brooks’ Steam Clothes
‘Washer. Agents wanted. Wm. R. Brooks, Phelps, N. Y.
Tuck’s Patent Piston Packing. Address
Gutta Percha & Rubber M’f’g Co.,”’26 Warren St , N.Y.
For Sale—100 fine Diesand 2 heavy Presses
forstamping medals. $2,000—cost over $6,000. Address
304 South 2ad St., Philadeiphia, Pa.

Cobalt and Nickel Salts and Anodes, the
best coating for all metals, with instructions for Elec-
tro-plating. Chromium negative plates for batteries,
three cents per square inch, and batteries for all pur-
poses ; the best known for power and constancy. G. W.
Beardslee, 122 Plymouth St., Brooklyn, N. Y.

Wanted—The address of Parties manufac-
turing machinery for removing night soil. Fletcher &
Hubbard, Omnaba, Neb.

ForSale—A valuable patent right. For par-
ticulars, address E. P. C., 1607 Spring Garden St., Phila.

A Boon to Manufacturers—A Pulley that
uees no Keys, Key-seats, Set-screws, Bolts or Pins—that
cannot injure thesmoothest shafting,or be thrown out of
balance in fastening. One pulley sent on trial to any
partoftheU. S. For description and address, see this
number Sclentific American.

Wanted—To establish a Manufacturing bu-
sfness in the West. Will purchase the right of some good
article, or aamit a partner. S. & Co., Box 1182, Fort
Wayne, Ind.

A first clags Machinist and ''oolmaker wants
a permanent 8ituation. Adaress Th. Alberti, 22 Eldridge
St., New York. Best References given.

The Haskins Machine Co. Boilers are all
tested and insured by the Hartford Steam Boiler Inspec-
tionand Insurance Co. Warerooms 46 Cortlandt St.,N.Y.

Babbitt Metals—For the very best, send to
Ccnard & Murray, Iron and Brass Foundeis, 30th and
Chestnut Sts., Philadelphia, Pa. Write for Circulars.

For Small sizes of Screw Cutting Engine
Lathes, address Star Tool Co., Providence, R. 1.

Vertical Tubular Boilers, all sizes. Send
for reduced price list totiovegrove & Co , Phila., Pa.

Mechanical Expert in Patent Cases. T.D.
Stetson, 23 Murray St., New York.

Sure cure for Slippiog Belts—Sutton’s pat-
ent Pulley Cover {8 warranted to do double the work
before tne belt will sl’'p. See Sci. Am. June 21st, ‘1873,
P. 589.eCirculars free. J. W. Sutton, 95 Liberty St.,N.Y.

Linseed Oil Presses and Machinery for
Sale. Perfect order. Very cheap. Wiight & Lawther,
Chicago, Il1.

Gas and Water Pipe, Wrought Iron. Send
for price list to Balley, Farrell & Co., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelphia, Pa.

Boilers and Engines, Second Hand. Egbert
P, Watson, 42 Clift St., New York.

Taft’s Portable Batus. Address Portable
Bath Co., 156 South Street, New York city.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

For economical Vertical Steam Engines, go
to the Haskins Macnine Co. 46 Cortlandt St., New York.

The “Scientific American” Office, New York,
18 fitted with the Miniature Electric Telegraph. By
touching little buttons on the desks of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and eftective. Splendid
for shops, offices, dwelllngs. Works for any distance.
Price #5. F. C.Beach & Co., 263 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

All Fruit-can Tools,berracute,Bridgeton,N.J,
Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hofsting and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water St., New York.
For Solid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass., for ¢ircular,
Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn.

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

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

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

Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman,23 Cornn1ll, Boston,Ms.

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Decided excellence and moderate cost have made
these goods popular. Homer Foot & Co., S8ole Agents
for Awerica, 20 Platt Street, New York.

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent,inside page.

Automatic Wire Rope R. R. conveys Coal
Ore, &c., without Trestle Work. No. 34 Dey street, N.Y

A. F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 34 Dey street, New York.

Bert Philadelphia Oak Belting and Monitor
Btitched. C. W. Arny, Manufacturer, 301 & 303 Cherry
St.. Philadelphia, Pa. Send for circular.

Temples & Oilcans. Draper, Hopedale, Mass.

Dean’s Steam Pumps, for all purposes; En-
gines, Bollers, Iron and Weod Working Machinery ot
all descriptions. W. L. Chase & Co.. 83, 95,97 Liberty
Street. New York.

Emerson’s Patent Inserted Toothed Saws,
and Saw Swage. See occasionsl advertisement on out-
side page. Send Postal Card for Circular and Price List.
Emetson, Ford & Co., Beaver Falls, Pa.

Iron Roofing—Scott & Ce., Cincinnati, Ohio.

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
electric light, glving alarms, and various other purposes.
Can be put in operation by any lad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the world on recetpt of price. F. C. Beach & Co., 263
Broadway,New York.

Millstone Dressing Diamond Machines—
Simple, eftective, economical and durable, giving uni-
versal satisfaction. J. Dickinson, 64 Nassau 8t., N.Y.

Rue's “ Little Giant” Injectors, Cheapest

and Best Boiler Feeder in the market. W. L. Chase &
Co., 93, 85, 97 Liberty 8treet, New York.

American.
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Keuffel & Esser, largest Importers of Draw-
ing Materials, have removed to 111 Fulton St, N. Y.

Portable Engines 2d hand, thoroughly over-
hauled,at » Cost. [.H.Shearman, 45 Cortlandt St., N. Y.

Stencil Dies & Steel Stamps, all sizes. Cata-
logue and samples free. E. M. Douglas’ Brattleboro’, Vt.

Buy Boult’s Paneling, Mnrulding, and Dove-
alling Machine. Send for circular and sample of work.
B. C. Mach’y Co., Battle Creek, Mich.. Box 227.

Engines, Boilers, Pumps, Portable Engines
Machinists Tools.l. H. Shearman, 45 Cortlandt St., N.Y.

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

Protect your Buildings—Fire and Water-
proof! One coat of Glines’slate paint is equal to four
of any other; it fills up all hoies in shingle, felt, tin or
fron roofs—nevercracks nor scales oft; stops all leaks,
and {8 only s0c. a gallon ready for ure. Local Agents
wanted. Send for testimonials. N. Y. Slate Roofing
Oo., 6 Cedar St., P. O. Box, 1761, N. Y.

A. G. says: I have a small sectional steam
boiler, made of galvanized sheet iron 1-16 of an inch
thick. It is made in the best manner,of good iron,
thoroughly soldered and riveted. How much pressure
to the square inch will it stand? How largea cylinder
canI make for my engine, to run 200 revolutions a min-
ute? How large a safety valve should I have? How
large a balance wheel should I have? A. Theboiler
will safely sustain a pressure of 401bs. per square inch,
if well bullt. Calculate the number of square feet of
heating surface that it contains,and allow 15square feet
for a horse power in the engine. You can then propor-
tion your engine accordingly, by ru'es that we._have
frequently given in former answers.

J. B. asks: What is considered a good re-
sult asthe temperature at which the products of com-
bustion escape into thestack? A. With natural draft,
the gases should leave the boiler with about the tem-
peratureof the steam. Your other questions can only
be properly answered by a manufacturer.

T.J. M. asks: 1. Where is the greatest
pressure on a boiler? If I take a barrel and fill it with
water, and then put in several pounds of gold in the
bottom,and attach a pipe to the top of the barrel,and
runit up fifteen feet to the bottom of a reservoir full
of water, where would the greatest pressure he? A.
On the bottom in each case, that is, {f we have the cor-
rect idea in regard to the second query.

M. F. K. asks: Will it take any more pick-
ets to goover a mountain 25,000 feet high than it will to
go across the base of the same mountain ? The pickets
areto be thesame width at each end,and to be perpen-
dicular over the mountain. A. No.

W. A. W, agks: 1. How, when, and where
did the April fool custom originate? A. There are
many different opinions on this subject, the most com-
mon one being that it originated from a custom of the
Hindoos. 2. Can you tell who was thefirst black man,
andwhere he lived? Was it the climate that mace him
black, or was the color natural? A. We expect that no
tellow can find answers to these questions.

W.J. R.T. asks: 1. Is it known to be true
that themoon has no influence upon the tides of our
globe? A. No. 2. Has it any on the vegetable king-
dom, orin any other respect? A. Not directly. 3. It
the former {8 correct, what then causes the tide in the
Bay of Fundy to rise to such a great hight ? Is the Gulf
Stream the reason of it,by expansion by heat? A. Itis
on account of the furm of the coast. 4. [t would shorten
the seaway considerably to certain ports of the Pacific
Ocean if the Isthmus of Panama were cut through ; why
hasthisnotyetbeen done? A. There are many in faver
of such action, but, so far, the necessary capital has
been wanting.

W.N. J.—Lava in cooling absorbs water.
The moon has a very attenuated atmosphere. The ten-
sion of aqueous vapor varies with the temperature.

C.B.L. asks: 1. Are aniline colors poison-
ousin any way ? A. Aniline 18 poisonous, but its salts
are generally considered harmless. 2.Isaw in your pa-
per a 1ecipe for keeping glue soft, by mixing a little ni-
tric acid with it ; is glue co made in any way poisonoue
or harmful. when applied to cuts, etc., as described in
your paper? A. Wethink not. Asto your other ques-
tion, we have repeatedly given rules on the subject,
which must now be familiar to all our readers.

D. M. M. asks: Can you explain to me the
principlesand workings ot the hydraulic jack? Can I
construct a small one? A. It works on essentially the
same principle as the hydraulic prees. Byaddressing
mapufacturers you can obtain {llustrated circulars, ex-
plaining the construction. Youcan construct one, if
you do not employ any of the patented detalls.

C. W.W.says: | am constructing a small
flat bottomed sailing boat. If I make the stern quite
square, and perpendicular to the surface of the water,
that is, like the end of a drygoods box, will thehelm act,
or will it be powerless unless a portion of the under part
of the boat's stern 18 cut away? A. For an ordinary
rudder, you must cut away so that the water can get at
it. Butif you are very desirous of building thesquare
stern, you can steer with a rudder placed like an oar,
80 asto act at some distance from the stern.

E. W.R. says: 1. ] am tending three en-
gines. Oneis an 85 horse power,of which the slide valve
isbeginning to wear. Isthis the fault of the engineer,
or {8 it incident to all engined which are in constant
use? A. Itisnotnecessarily the fault of the engineer.
Itmay be due to poor construction. 2. In Bourne’s
¢ Catechism of the Steam Engine ' he says that one cu_
bic foot of steam at a given pressure would just indl-
cate one half the pressure if the spaceshould be doubled.
Therearehere 6 boilersside by side, three in a set;each
has three gages of water. Ilet the fire go outunder 8
of them, and blow off the steam. The other 3 have 60
Ibs.pressure. Iopenthe connectiog valve, allow the
steam to gain the same pressure in each set,and the
steamgageindicates 481bs. in each. Is Bourne right?
If 8o, please explain. A. Bourne’s rule is approximate-
)y correct. As we understand your mode of making the
experiment, three of the boilers areformingsteam all
the time, having fire in them, and the otherthree also
make some steam,because the waterhas a greater tem-
perature than that due t a pressure of 48 1bs. per square
fnch. 3. Comstock’s ‘‘Philosophy” says that if you
stand a pork barrel on end, insert a 2iunch pipe 50 feet
high, and i1l it with water, it would break the barrel.
Hesald a X inch pipe wovld do it just as quickly as a 12

inch pipe. Isheright? A.Yes.
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H. S. W. says: In your issue of May
%, G. 8. F. asks: Wny does ‘the point of the needle
of asurveyor’s compass at times rise and adhere to
the glass, and you reply that it is due to magnetic
disturbance, and at times to the influence of local at-
tracting forces. Ithinkyou havefailed inthis instance
to point out the true cause of this occasicnal phenome-
non. Ihave known surveyors to be greatly puzzled by
1it. It has happened often in my own experience, and is
dueto .frictional electr'city, produced by rubbing the
hand over the glass. Itoccursonly indry,cold wea-
ther,when there s little moisture in the air and none on
the fingers. At snch a time, should the surveyor in the
woodsfind any small leaf, plece of a twig, or bark from
a tree, fall upon his glass near the point of the needle,
he brushes it away. The friction of his hand developes
electricity, and he {s surprised to find the needle glued
fast to the glass,where it willremain for a long time un-
lesshe happens to know the cause and the remedy of the
trouble. The glass must at once be moistened; and if
there isno water at hand, he should spit uponitand
rubitallaround with the inger, whereupon the needle
will be instantly relieved. I have often intentionally
electrified my glass in this way for the amusement of
the curious. So far as my experience teaches,this is the
only cause of the phenomenon, and G. F. S. or any
othersurveyorcan prove the correctness of the soln
tion on any day when the required conditions exist, by
actualexperiment.

R. asks: What amount of coal is used in?24
hourson board the steamships in the New York and Li-
verpooltrade in ordinary weather? A. Itvaries from
20 to 60 tuns a day according to the size of the vessel
and the power and construction of the engines.

R. L. M. asks: With what force does a
weight welghing 50 1bs.strike on falling a distance of 2
feet? What i{a the rule for finding the force that dif-
ferent weights strike, falling different distances? A.It
1> proportional to the movingforee or the moementum
of the weight, which i1s found by multiplying the weight
inpoundsby the veloeity in feet per second, and divid-
ing by 32°2.

R. W. B. asks: How are tables of logar-
itkm3i calculated, with 10 as the base of the systcm: ?
For instance, log. 2=0801030. By what calculation isthe
decimal 0801080 obtained? A. The principle by which
such calculations are made I8 the development into a
series, by means of the binomial theorem. It would oc-
cupy too much space to give a full explanation in these
columns. You will flad the matter fully explained in
Law’s *“ Treatise on Logarithms,” Weale’s serles.

D. G. asks: Is there any means by which
gas can be obtained and ueed for light while the coal a8
being used for heating purposes? [s1itpossihle to do it ?
A. Yes. In the manufacture of gas from coal, the coal
remaining after thegas has beenextracted (called coke)
is used to heat the gas retorts; and the remainder is
soldin market as fuel. The gas companies here sell
largequantities of coke.

E. W, 8. says, in reference to the *“ blowing
up ” question: ‘ If the person lying down does not in
hale all he can, and hold his breath, and the lifters do
not both inhale and exhale (no matter if they do work
together) it is impossiole to raise him without straining
the fingers while lifting: so it {8 not imagination that
prevents the lifters f om feeling the weigl.t. [f pozsi-
ble, please tcll me why we can raise a person by
the above means,andby thosemeansonly ? A. So far
asour experience goes, we see no reason to modify our
previous answer, believing thatthe principal benefit of
the inflation is to make all the lifters act together.

J. F. asks: 1. Does the outside of a belt run
faster than the inside? A. Yes. 2. A friend says that,
whenan engine 18 on the up or down center, the piston
isnot exactly in the middle of the cylinder. I say it
must be in the middle of the cylinder when it is on the
up or down center. Which isright? A. Yourfriend.
8. Is the Science Record printed every year? A. Yes.
As to yourengine and boiler question, you do not send
sufficient data.

B. B. B. asks: 1. How large a pipe is needed
to givea fullflow of waterthrough twenty ¥ inch fau-
cets,from a tank 40 feet above the place supplied, all
the faucets tobe on the one pipe? A. It should have
anarea atleast at great as the sum of the areas of the
separate faucets. 2. What would be the pressure per
squareinch at bottom of said pipe ? Isthere a work on
thissubject that will answer all such questions? A.
Divide thehightin feet by 2'3, which will give,approxi-
mately, the pressure on the base in pounds per square
inch. 3. Isthere a work that treats on steam piping
and heating by steam? A. We do not know of any
worksthat will giveyou precisely the information you
want. We can,however,recommend Trautwein’s “En-
gineer’s Pocket Book,” and 1redgold’s * Treatise on
Ventilation and Warming.”

W.H.S.asks: What is a sill level with
when you use a correct spirit level on it? A. Itislevel
with the horizon, or the line between sea and sky.

W. T. asks: 1. Is the process of zinco-
graphy used 1o America? A. Yes. 2.Is this process
patented in the United States ? A. No.

J. W.agks: Can a true ?Klinder be bored
with a boring bar (not having a sliding head) on a slide
lathe, said cylinder being bolted to the carriage and fed
by it, when the boring bar i not in line with the lathe
shears? Icontendthati* can be done only when the
barand shears are parallel. It bored whenthebar is
not in line,thecylinder may be straight but cannot be
round. A. Acylinderbored by a bar cut of true with
the lathe shears will be true whether the cylinder feeds
to the bar head or not, the only result of the bar being
out of true is that the cylinder will be thinner at oppo-
site ends on opposite sides; the bore will not be true
with the outside of the cylinder but true of itself, ne-
vertheless.

H. W. 8. says: We have a boiler carrying
110 1bs. steam. If we put in another boiler of similar
¢ize, connected, would 55 1bs. pressure on each boiler do
the eame amount of work? If so, how would you cal-
culate the horse power of anengine under such cir-
cumstances? A. It would not, under ordinary circum-
stances, with the same engine. We have frequently
glven rules for calculating the horse power of an en-
gine. ’

R. Z. J.asks: What kinds of lenses are used
in a wonder camera.what i8 their size,andhow many are
there of them? What are their focal distances, and
bow must they be set in thetube ? A. Any double con-
vexlene willdo. Itssize, focal distance, etc., depend
upon the desiredmagnitude of the picture to be thrown
upon the screen. How {t is fixed in the tube canbe
seen by inspecting any photographer’s camera. The
wondercamera {8 now sold by opticians and in many
toy stores, and can be purchased atprices ranging{rom

$38 to $10.
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A.B. C.says: Iam unable to understand
the working of the parailel motion f{llu:trared in your

number of June 13, and I beg you to explain further.
On making a rough model of about the proportion of
the engraving, [ find that, as D A is about three times
the length of D B, B can never arrive at A,as men-
tioned in your remarks. and that B can only perform
about 1.6 of a circle about J. There is evidently some-
thing about it which I do pot understand. Will you
explain in your answers to correspondents how B can
revolve about the center, F, without becoming di:con-
nected from D and E? A. The circles wete drawn for
the sake of the explanatien, and not to indicate that B
made a complete revolution. That a circle can be
changed into a straight line is manifestly impossible
withthe device. Its object 18 simply to do perfectly
that which Watt’s and other like mechanism does im-
perfectly, thatis. to convert curvilinear motfon 1nto
rectilinear motion with mathematical exactness.

S. R. asks: 1. What is the new parallel
motion used for? A. For changing curtilinear into
rectilivear motion, or vice versa. in any machine, suita-
ble modifications being made inits form to suit varyivg
circumstances. 2 Is the walking beam still used on
steamboats? A. Yes. 3. How 18 the parallel motion
of thepiston transmitted to the beam? A. There are
various plans. See Bourne’s * Handbook of the Steam
Engine,” or anyother standardwork on the same sub-
ject.

E. W, B. asks: How shall I make a sand

wheel for wood? What kind of sand shall I use,and
how shall I fasten iton? A. Make an ordinary wood
wheel in sections ; fasten leather round its periphery,

‘then coatit with glue (about a footat a time),and cover

it with sifted white sand (sea saud will do) while the
glue is hot, pressing the glue on with a piece of bhoard.
Theleather may berecoated asoften as necessary.

G. C. U. asks: 1. If the equatorial diame-
ter of the earth is 25 miles more than the polar diame-
ter,why is it that the Mississippi runs toward the equa-
tor? A. Because thesourceis further from the center
of the earth’s gravity than the nouth. 2. What {8 used
topetrify human bodies? A. Seep. 22, vol. 29. 3. Can
yougive me a recipe for sticking paper together? A.
Use a stiff mucilage of gum tragacanth. 4. Who tound
ed the order of Free-masonry,and in what year? A,
Theorigin of the orderis tooancient to be definitely
known.

L. B.—This cone pendulum is a heavy ball
and rod, suspended from a tripod of brass tubes by four
bitsof watchspring, of which two are atright angles
totheothers,so that the ball may swing in a circle. The
clock hasabrake wheel, which is controlled by an elec-
tromagnet,so that the pendulum must rotate once in
two seconds.

W.F. M. says: 1. I am constructing a small
engine with a cylinder 2 Incbes in diameter x 2% inches
stroke, intending ittorun at about 175 revolutions per
minute under a pressure of 5)bs. per square inch. Of
what size and weightshould the iy whcelbe? Areports
3£ x % inch too large for such an engine? A. It wiil be
sufficient to make it of such a size that it seemsto be
well proportioned to the rest of the machine. The
steam prersure and size of ports will probably avswer
very well. 2. Isthe ) valve used inlocomotives? A.
No 3. Cana perfect cut-oft’ be obtained at any point
of the stroke where the D valve is used in connection
with link motion, by having a cut-oft lever? A. No. .
Wouldyou have given a different answer to my previ-
ous questions,concerving steamengine eccentrics, had
Isaid“being link motion engines in both cases ? A.No.

W. H. B. asks: To what depth should Isink
an artesian well after coming to water, so that the wa-
ter will low outat the top? If [strikewater at 40 feet
and have 8feet of waterin the well,howdeep thould the
wellbe? A. No genceralrule can be given on the sub-
ject. 1t isusually neceesary to sink an artesian well to
a considerable depth.

G. J. L. says: I amm building a small steam
fire engine. Ihavethe workingpartdone, and it works
smoothly andfast until water 18 turned on to the pump,
thenit drawsthe water until the water cylinder is full,
apnd then stops. This trial was with a block tin boiler,
6x14inches,over a charcoal furnace. Thesteam and wa-
ter cylindersareboth thesamesize,being 1} inches bore
and 13 inches stroke; both haveslide valves alike ; 1t s
upright, about 9 inches high, turnin® a balance wheel
41inches in diameter. The steam cy] nderis at the top.
Is it poseible for me to get it t_ n ow water at all
with both cylindersof the rame 8 e If fo, by wbat
means? Couldit be run well with averyhighhbead of
steam? Whatpressure of steam would run it ? Would
a boiler and furnace combined, 14 focaes high and 8
inches in diameter,do? The furnace takes up 7 of 14
inches, leaving the boiler 7x8 inches, with 12 one inch
flues. The total heating surfa t¢tOf the boller (not in-
cluding the top, which would have considerable beat
on it,on account of all the heat and smoke rol,ecting
there to get to the smoke stack) would be 2 square feet.
This 18 the largest size of boiler I can put toit. A. We
suspect that the trouble arises from improper adjust.
went of the water valve. The present boliler 18 very
small,and so {8 the one that you propose. Still,you
ought to throw some water.

F.J. says: I wish to sug%est. a change of
manufacture of low pressure engines. Paes a etream
of water from the tender on the cylinder from which
the steam istransferred to the condenser. This will di-
minish resistance,and the steam will be condensed with
less water,which has to re pumped against theatmo-
speric pressure. Horizontal cylinders wouldnot ke un
equallyheated.and theheat of tbe outside of cylinder
would be disposed of. The cylinder would notcon-
tract. The heat of the piston would radiate, diminish-
ing a liability to cleave to the cylinder and reducing
friction. A. This would be going back to old practice.
It 18 desirable to prevent,as much a8 possible, all con-
densation of thesteam while in the cylinder.

M. D. says: I have a vat of 300 gallons of
liquid which I wigh to keep below 70° Fah. Having a
cistern 6 feet square with 3 feet of water, I propore to
builda vat of 150 gallons capacity, running a pipe from
the vat into the cistern,using between 200 and 30C feet
of 3 pipe for cooler, runnivg trne water from the 150
gallons vat through the pipe, back in under the 300 gal-
lon vat. I can fix a pump to raise this 150 gallons of wa-
ter,and runit through the pipes, using 2,000 foot 1bs. to
furnish a continuous stream. 2. We think that this
proposedarrangement willanswer very well.

J. A. S.asks: What is the best process for
bending timber? I have a steam chest which T uge, but
cannotaccomplish a ratisfactory job. I oftensee the
most fragile wood which bas heen bent without the
least crack. I have reference to fork handles, shovel
handles, wagon tongues, etc. A. It is done bysecuring
the piece to be bent to a template,and bendire it little

by little,aftersuccessivesteamings, if necessary.
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D. S. Hasks: 1. What fraction of a horse
power will an average man exert by wurking a treadle?
A. About one seventh, 2. In the description of the new
domestic steam engine, p. 386, last volume, 1t is said:
Tbe boiler contains water enough to turnish some 42
foot pounds for 4 or 5hours. Does this mean 5yt%; of a
horse power? A. Yes. 3. What is the bestappliance
to prevent Lelts slipping on a wooden pu'ley? A. To
make the face of the pulley as smooth as poseible.

F. M. says: A friend of mine, in speaking
of cosmical systems, describes them as machines mov-
ing without friction according to the laws of mechani-
calequilibrium,every part being physically connected
with the rest. That, for instance, two bodies would
form a couple,ench moving with a force in the inverse
ratio of mass and distance round their common center
of gravity. Whereas, in our solar system, there are
many bodies, the moving ferce of each 18 one of a
couple, the other being the mass of the primary on the
oppusite side of the center of gravity; there being,
however, a common center for the system as a whole.
Is this a correct representation? A. Yes, substantially.

J. W. C.asks: How can I stick the bottom
of a glass goblet to the bottom of a glass globe 8o that
the goblet will make a standard for the globe, ard the
joint be waterproof? A. Use some of the cements sold
at the drug stores for cementing glass.

J. C: W. asks: Can salt be used more than
once in making ice cream, or doe¢s contact with the ice
chemically change it into & different article from chlor-
ide of sodium? A.Itis notcbapged. The saltcould be
recovered by evaporation and used again.

J. D. L. agsks : With Mr. Ericsson’s floating
ball, if a great mountain could be suddenly placed by
theside of it, would it not draw the ball over to that
side of the cup next to the mountain? A.We think so.

F. M. F.asks: 1. Can you give me a recipe
that will preserve a minnow, so that it will be flexible,
tohe used fer bait? A. Try dipping it into glycerin.
2. Will m!neral water keep if carefully sealed? A.Yes.

L. M. ssks: Is there a material, a good non-
conductor of heat, that is suitable for covering glass
blowers’tools? A. Porcelain is used for purposes sim-
ilar to that mentioned.

J. E. L. asks: 1. What will be the best
method for refindng solder? A. Re-melting. 2. What
is a recipe for gas fitte*s’ cement,such as {8 ueed on iron
pipe? A. 4 parts black resin, 2 parts brick dust.

B. W. 8. asks: 1. Is the atmosphere heavier
orlighter on a cloudy,iamp day? A. Tbe latter. 2.Why
{8 it that smoke arises 80 much more slowly on a damp
day? A Because the weight of the column of air
which tssues from the chimney and contains the Fmoke
18 equal to or greater than the weight of an equal bulk
of tne surrounding atmosphere.

M. E. W, asks: Does the increase of the
thickness of ice, when freezing, occur on the upper or
lowerside of theice? A. On the lowerside.

J. A. H. says: An almost insuperable ob-
Jjection to the use,in Southern waters, of steam barges
by parties for their private use °nd pleasure {8 the re-
quiring. by government officials, of tbe employment of
licensedengi eers and pilots. Is there such alaw? If
80, whydoesit not apply equally to New York as to
Georgla and Florida? A. If the boat is used by the
owner alooe, it is not necessary to employ a licensed
engineer. But if passengers are carried, or the boat is
let to other parties, the case comes under the United
States law.

F. H. A. asks: How is the gilding put on
spelter trimmings for gas fixtures? A. With tin sol-
der, fill all the holes and defects, and ecour the piece by
passing for a few seconas in a boiling solution of 100
parts water with 5 or 6 caustic soda, and rinse in freeh
water. Then steep for half a minute in a pickle of 1
part sulphuric acid in 10 water, and rinse with boiling
water. Then pur in a cold or warm electro-bath of cop-
per or brass un*il it i{s covered with a metallic coating,
whicn will be the work of a few moments. If the de-
posit is black and dull, scratch-brush it, and dip again
into the bath.

H. J. F. asks: Can you give me a recipe
for removing medicine stains from white linen without
injuring1t? A. When we know the character of the
medicive, a recipe can be given for removing the stain
which it makes, but no general recipe can be given for
removing all medicine stains.

H. A. B. asks: How can I soften finished
machine work without aiscoloring or spoiling the pol-
ish? A. Place the finished work in a box made airright
with clay,and pack around the work shavings and turn-
ings of the same metal as the work itself; let the box be
kept in a furnace sufficient time to heat the work to a
«ullred, when the furnace fire may be allowed to go
out, and hence the box to cool gradually ; or otherwise,
take the box from the furnace and cover it with ashes,
lime orsand, 8o as to cool gradually, and your finished
work will be softened without losing its finish.

F.C. B. asks: 1. How large should the
core of 2o indaction or Raumkorft coil be to produce
the best eftect ? The coil is to be3inchesin diameter.
A. Seep. 879, vol. 30. 2. What is a commmutator? A.
A commutator scrves to break contact or send the cur-
rent in either direction. 8. How long a spark should a
coil 3inches in diameter and 6 inches long give? A.
This depends upon the s'ze and quality of wire used,
also upon the construction of the coil.

A. asks: Please give me a method of mix-
ing walbut graining color in otl, s0 as to allow pencil-
ing in imitation of the growth. Icannetget the white
shade behind the pencilipg. A. Grounds for graining
aremade of white lead colored to suit the special pur-
pose.

T. A. P. asks: How can I bronze tin or any
white metal? A. Try the following: Take 1 pint strong
vinegar,10z. sal ammoniac, % oz. alum, } oz arsenic;
dissolve the three lastin the vinegar,and the compound
1s fitfor use.

H.W. D. asks: What is good for a pain in
the lower part of the back? I have a friend who bas
been afilicted with a pain in the lower part of the spine
for about eight years. Would pot electricity, applied
by a good operator, be good? The spinalmarrow and
nerves appesar to be affected. Would not electricity
tend to irritate and excite the nerves? A. Electricity
under tbe direction of a physician skilled in these mat-
ters, 18 frequently applied with benefit in such cases.

J.S. asks: How can I bend glass tubing ?
A. Bybeating the tube, slowly revolving it at the same
time, in the lame of an ordinary gas burner. It should
be held in the same direction as and not across the
flame. When 1t softens take it out, and bend very gent-
ly. Repeat until the proper curvature is obtained.
This method gives a beautiful curve. When cold, wipe
oft the soot.

0. A. Jr. says: Beveral of my neighbors
own a spring of water together. Said spring is some
10 teet higher than my outlet. The main pipe runs up
and into the reservoir in my kitchen, and makes a turn
out and downward and goes on to my neighbors below.
In the bendin the pipea gmall hole is made from which
Ireceive my share of water. In order to have the wa-
ter run out of the hole, I put in a straight compression
cock, in the pipe leading from the tub: and closing said
cock would back up the water and makeitrunas [ de-
sired for a few days,then sediments of some kind would
collect and partially stop up the hole in the cock ; then
I would get more than my share of water. The water
in the spring is clear, and there 18 a good copper strain-
er at the spring. Can I make a filter of some Kkind to
put in at the spring,which would be better than a strain-
er, to prevent foreign matter in the pipe ? A. Probably
you can overcome the difficulty by using a valve which
will give the full opening of the pipe.

T.M. J. asks: 1. Water is composed of 8
parts oxygen and 1 part hydrogen gas. Can these gases
be separated ? A. Yes, by the galvanic current. 2.Are
gingerdrinks {njurious to the health? A. No,if not
taken immoderately.

G. B. 8. asks: In your answer to L. E. R.,
for a polish for walnut, you say: *‘Melt 8 or4 pieces
sandarac of the size of a walnut,and add1 pint boiled
oiland 1 dramn Venice turpentine,” etc. You must use
something else besides sandarac, as it will not melt in
oil. You can disgolve it in alcohol or turpentine, but
it will all curdle up as soon as it is mixed with the oll.
A. Melt your gum separately, and then mix with boil-
1ing hot o1l.

P. 8. agks: 1. Will it do to run lightning
rods into a cistern of water outsidea house? Would it
injure the walls of thecletern? A. The walls of your
cistern would probablyremainintact until the lightning
struek. 2. Willit do to have 4 points of lightning rods
all drawn together and down one rod to the cistern ?
A. There would be nothing gained by multiplying the
points in the way you speak of. The safety of these
rodsconsists mainly in their stoutness.

P. says: I have a piece of machinery with
polisbed ircn shafts. It stands ina damp place. What
varnish will eflectually prevent rust, without injuring
the polished surface? A. [t will be your best plan to
buy some transparent varnish from a manufacturer.

P.V.J. asks: 1. In workinga televraph
the keys and receivers of which are ¥ of a mile apart
do I need an intensity ora quantity battery, and how,
is each made with a Bunsen battery ? A. Connect your
znc of one cell with your copper or platinum of the
second cell. 2. In what prcportion ehould 1 mix sul-
phuric acid and water for a Grove battery? A. About
seven of water to one of acid.

D. H. H. asks: 1. Is the black lead known
a8 German lead (not plumbago) found abywhere else
than in Germany (Bohemia)? A. Yes, in many places
{n this country. 2. Is it suppoeed to e¢xist in sufficient
quantity to supply the large demand for it for foundry
facing, polish, etc.? A. Yes, in suftictent quantities to
last many years.

F.E. W. says: Some tlime agfo I noticed
amoog queries the question : What will remove Indiav
{nkmatks? Your answer was, I think, that you knew
of nothing. I have just come across the following:
Rub well with a salve of pure acetic acid and lard, theun
with a solution of potash,and finally with hydrocbloric
acid. Sometimes thesc marks may be obliterated by
blistering the skin and keeping the blister open for a
while. When the new skin grows the marks will have
disappeared. A. Theseremedies are a good deal worse
than the Indian ink staips. They amounbt toan ahso-
lute removal of the skin.

R.F.L. agks: 1. What preparation can I
apply to large wooden friction wheels to prevent sliver-
ing up on theface? A. There {8 no effective method of
preventing the slivering of large wooden friction
wheels. 2. What kind of paper is used for small fric-
tion wheels, and howis t used? 1ls it clamped between
flanges, with or without glue, or {8 it put on in layers
with glue? A. Paper friction wheels are of thick brown
paper, put together in layers without glue, under hy.
draulic preassure.

F.H. L. asks: Will you giveme a rule for
computing the length of a pendulum rod for any clock
in any part of the world, as clocks require longer or
shorter rods according to locality? A. We suppose you
refer to the length of theseconds pendulum. Itslength
in feet=38-26058—0008318 X the cosine of twice the lati-
tude of the place. Having found the length of the sec-
onds pendulum, that of any other can readily be calcu-
lated by observing that the vibrations made by two pen-
dulums,in a given time, are inversely as the square
roots of their lengths. .

S. R. L. asks: What sized boiler shall I use
for an engine 8% x 2} inches? What shoul!d be the
weight and size of the fly wheel? A. Calculate the
probablepower from the proposed speed and pressure,
and allow from 15 to 20 square feet of heating surface
per horse power. Make a iy wheel from 12 to 15 inches
1n diameter, weighing from 50 to 60 1bs.

F.H. asks: I am using a powder, for weld-
ing steel rails into frogs, which I believe 18 composed of
caustic soda and borax. What does caustic soda add to
the welding properties of the powder? It is very bad
for the health of those using it; and if you could inform
me of some flux that I could use for welding steel rails
ataveryhighheat,to keepthemfromcracking, | would
be thankful. A. Thereare several patent compounds
in the market,but we know very little in regard to their
merits. If you insert a notice in our ‘ Business and
Personal” column, you will probably hear from the
manufacturers.

A.A. W. says: I am running a Pau' of 18
inch engines; they both exhaust into one pip Would
there be any difference in power if each engine had a
separate exbaust,and does not the exhaust of one engine
throwaback pressure on the other? A.It dependsa great
dealupon the size and arrangement of pipe. If proper-
ly proportioned, one pipe will answer as well as two.
Astoyourquery on water pipes, you do notsendsufii-
cient details.

G.A.N.asks: Will a boiler 104 inches di-
ameter x 26 inches high, with 26 one inch tubes 12 inches
long, made of 3-6iron with flue fFheets ) inch thick, be
of sufficlent capacity to drivean engine of 2 inches bore
X 7inches stroke? What pressure would such a boiler
carry with safety? A. The boller is rather small.

W. H.S. says: In an argument on cannons,
an Englishman asserted that the largest guns in the
world weremade in England. This the American would
not admit,saying that the 20 inch guns at the Ripraps or
Fortress Monroe, were the heaviest. A.We believe that
some 20inchguns, the largest of which wehave heard,
have been made in Europe.

G.F. T. & Co. ask : Please give usthe best
manner of cleaning gilt frames. A. Use a sponge
moistenad with urine or ofl of turpentine.

E. W.says that W. E. M. can bleach tallow
without injuring it,as follows: Heat the tallow to 120°,
keep it hot at least 50 minutes, then dash water into 1it,
and stew the water and tallow for a few moments. If
correctly done, the tallow will be in small lumps like
shot, or butter when it first comes in the churn. Skim
the tallow and melt it again, remove all tte water and
stir the tallow while cooling ; this makes good tallow
for some purposes. I do not know much about an en-
gine cylinder; but for launchipg a ship, the tallow must
be freshly rendered beef tallow. Fiveper cent of mut-
ton tallow will spoil launching tallow. Mutton tallow
will not slip like beef tallow. Tallow can be heated
until it will scorch a feather without apparently injur-
{fug it ; butit will not slip after that, but willdry like
linseed oil. For friction, use beef tallow rendered be-
fore decay commences, with but {ittle boiling; for belte
and the like, mutton tallow 18 best. For paint or ma-
king a hard surface, superheated tallow is best, because
it will not slip.

J. H. J. says, on the subject of draining a
cellar, p. 879, vol. 30: My cellar is sunk in clay ground,
andafterheavyrains would be flooded with watercom-
inginbelowthe wall. In such a case the cellar wall
fhould be built on a trench fllled with broken stone,
withatile or a broken stone drainto an adjoining low
ground. My walls not havingbeen so bullt, I proceed-
ed thus: I made a slight trench at the inner foot of the
outer wall, 80 a8 to catch the drainage, which was all
brought to the front and carried under the wall. Ithen
made an outside drain, five feet deep to one foot deep,
in which Ilaid a brick drain (brick on edge covered
with cross brick) and refllled the trench. This was 35
yearsago. Occasionally Iam told that water 18 stand-
ing in the cellarfloor. By way of instruction, I takemy
informant to the outfall of the covered drain and, with
my cane,removea few leaves which had gathered upon
the opening, and forthwith a bright stream of water
wouldflow out. At thesame time when I made these
drains, I dug & well in one of my cellars to the gravcl
bed below (12 feet) walled it with bricks and covered it
securely. Into this well are made drains, 10x12 inches,
filled with broken stone and covered with earth, which
keep every apartment dry. [have no need of cement
and prefer thedry clay. Beds of solidclay have drain-
age seams in them, which would not be suspected.
Many years ago I purchased a lot adjoining my own
grounds; this lot had on it a small brick house, upder
which was a cellarso frequently filled with water that
the family occupying the house used the cellar as a cis-
tern. Within my own grounds I made alarge cave,
covered with logs and earth, for storipg vegetables in
winter. At times the bottom of the cdve would be al-
most filled with inflowing water. Toremedy this, Idug
and walled a well in one corner of the cave down to the
gravel. The remedy was complete, and after that the
cellar spoken of, distant sixty ieet from the well, was
drainedand dry.

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

‘W. S. V.—No. 28 does not contain tellurium. Itcon-
tains silver, copper, arsenic, and antimony, and the
green coloris due to the second and fourth of these
substances. No.26isa varlety of the rare mineral or-
thite, having a specific gravity of 8:74. No. 27isa vari-
ety of serpentine of unusual harduess and high specific
gravity (2:74), and is probably to be referred near the
variety bowenite; No. 29 is prehnite.—P. S.—No.1{¢
amphibole. No. 218 ferruginous sand rock. No. 3 18
quartz. No.41s quartzite with yellow ocher. No. 5i»
minute rock crystalson bluish quartz. No.61s pecock
ocoal. No. iis magnetite imbedded in quartz. No.8 i¢
magnetic oxide of iron.—D. B.—An analysis of the clay
shows silica, silicate of alumina,and lime (very small
quantity). It will not burn to a stone when kept at
white heat for 10 minutes. What was done to it to
makeit burn to a stone ?

S.C. Hsays: I have a drawing in Indian
ink on tracing cloth. I wish to mount i1t by pasting on
a paper background, and then varnish the surface. What
kind of paste and varnish should be used?—W. C. says:
In your last issue E. H. R. asked: In the driving whee)
of a locomotive, where does natural philosophy place
the fulcrum, the power, and the weight, respectively ?
I think that the axle bearings are the fulcra, the press-
ure of steam in the cylinder the power, and the locomo-
tive the weight. [This general ideais correct, but some
modifications are required. Perbaps one of our read-
ers willpoint themout.—Eps.]—1J. A. asks: What is the
moJlus operandi of putting on the seed bag on well tub-
Ing to stop water in rock boring? The bore of the pres
ent hole 18 5)¢inches diameter and 00 feet deep ; we are
going to bore 500 feet more of 2} inches diameter.—W.
Z. asks; Canyougive mea formuila for a jet black sten
ctlink that will not rub off whenhandled or exposed tc
the weather ?7—F. W. M. asks: How can I stain bamboo
andrattan a black color?—M. J. S. aske: How can vk
ribbons for band stamps be saturated with inks of cif-
ferent colors,and how are the inks prepared ?—R.S
asks: How canI take the moldiness out of hams? What
willpreventaham from molding without injuring ite
taste 7—W. H. G. asks: What will protect gold jewelry
from the stain caused by beat of the blaze while solder-
ing? Thetrouble with borax is that it runs the solder
in the wrong place.—J. S. W. says: We all know that,
when a freshgreen board or plank 18 firstexposed to
theair, 1t will shrink (rom 1its original size. Now if a
hole be drilled in the middle of it, say of an inch in di-
ameter, will the holeremain of the samesize? Will it
shrink longitudinally or transverse'y with the shape of
the plank, or both?—W. F. W. asks: How can I glaze¢
earthenware jugs, also the scuff jars used in tobacco
stores 7—O. P. B. asks: How can I paint an outside door
80 a8 to prevent {ts blistering, cracking, and peeling ?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the followingsubjects :

On Railway Earthwork. By J. B.

On the American Log. By 8. B.

On Cobalt and Nickel. By G. W. B.

On Raiding Ants. By J. 8. D.
Also enquiries and answers from the follow-

ing:

C. W.—W.N. W.—H. W. D.—F. W.—F. H. D.—G. T.

B.S.—G.8.R.—J. H.W.—R.A.
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Correrpondents whose inquiries fail to appear should
repeat them. If not then published,they may conclude
that, for good reasons, the Editor declines them. The
addre:s ot the writershould always be given.

Several correspondents request us to publish replies
to theirenquiries about the patentability of their in-
ventions, etc. Suchenquiries will only be answered by
letter, and the parties should give their addresseer.

Correspondents who write to ask the address of certain
manufacturers, or where specified articiesare to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufiicient to cover the cost of publication under
the head of * Business and Personal,” which is specially
devoted to euch enquiries.

[OFFICIAL.)
Index of Inventions

FOR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

June 9, 1874,

AND EACH BEARING THAT DATE.

[Thoee marked (r) are reissued patents. )

Afir compressor or blower, L. Chase...... seesessss 151,758
Avchor, P. T. WellB.v.eeruieirannnnnnsn vesssesasnnsss 151,815
Animals, marklng,Morgnn & Deckcr .. 1511
Auger,hollow, J. Benham ....cccoeeeeeiecncnnecnnens 151,828

Awning, street car,J. T. Craw...
Bag holder, J. Benson .. ..
Bag holder, B. B. Downs
Baggage seal, F. W. Brooks
Baletie,G. B. Ford
Bale tie, cotton, G. Brodle...
Basket cover, R. B. Wheele
Basket, wire, J. Horrocks..
Bedstead, cabinet, C. A. Mendum
Belt tightener, S. E. Jewett......
Boat, life, F.J. Frackell..
Bolt, seal, C. F. Dodge....
Boller, sectional steam, H. B. Smith..
Boller, steam, C. H. Haswell..
Boiler, wash, H. Calkins .....
Boiler, feed water heater, Whitney & Hale.
Boot heels, burnishing, C. J. Addy......
Boot heels, etc., trimming, L. Graf......
Boot shanks, etc., forming, H. C. Saurtlieff.
Boot tree, J. Howe
Boot tree lock, J. Howe
Bottle, glass, T. P. Spencer.............
Box and can machine, D. J. Stuart
Breakwater, floating, A. Dean...
Bridge gate, draw, F. Baler........
Bridle it dies, Clapp & Van Patten.
Bridle snap,J. Kennedy....oovvvenen.nns
Brine iato meat, injecting, Fox & Edwards.
Bronzing machine, £. P. & L. Restein ..

151,855
151,679
151,863
151.719
.. 151,770
.. 151 831
151,944
151,780
151,791
. 151,705
. 151,767
151.859
151,725
151,777
151,838
151,816
151,819
151,872
151,925
151,701
. 151,700
151,602
151.935
151,858
. 151,741
, 151,755
151,782
151,693
151,918

Brooch, H. A. Church..... . 151,844
Barner, ¢indle, G. Holliste: 151,698
Burner, lamp, A. Combs ........... . 151 850

Butter worker, J. C. Rorick....
Calipers, J. W. Barsantee..
Can faucct, oll, F. Spinning....
Can, milk, D. Minich.....
Can, oil, S. W, Valentine.
Can ovener, Hockensmith & Weaning
Car awning, street,J. T.Craw..
Car brake, .JJ. A. Collins...........
Car brake, raflroad, C. Scoubersky..

151,917
. 151,82 4
151,808
151,709
. 151,81 1
151,878
151.853
. 151,548
151 717

Car brake pipe coupline, E. W. King . 151,885
Car coupling, C. H. Babcock........... 151.821
Carcoupling, G. W. Clark........ 151,845

Car coupling, W. D. Condon.
Car couplirg, M. Kurtzeman.........
Carcoapling, L. Schmid.........
Car coupling. J. Singer.....
Car spring, R. S. ManBing

Car spriog, rallway, A. D. Fox
Car starter, J. Clark......
Car starter, A. E. Hotchkiss.
Car wheel, J. Pearson
Carbureting iir and gas, G. E. McFaddln
Carding machine, feed, W. Carlisle. ...
Carpet stretcber, H. W. Cogpell .
Carpet sweeper, J. W. Fisher ...
Carriage curtain fastening, J. E. Ely..
Carriage curtain fastening, A. T. Rice
Carriage window frame, F. A. Neider..

151,851
151,89
151,919
151,724
151,186
151,771
151,684
.. 151699
.. 151 908
.. 151,896
... 151,840
... 151852

. 151,866

.. 151,865
. 151,914

. 151.904

Chain links, making, A. M. & B. F. George .. 151,773
Chalr, roldin:. E. Tucker................ . .. 151,939
Chalir,opera. W. A, Slaymaker., . 151,926

. 151,927
151,759
151,887
.. 11,986
... 151,680
.. 151,909
.. 151,947
.. 151,868
.. 151,856
.. 1518%4
. 151,622
151,871
151,751
.. 151,800
.. 151,9'8
.. 151,910
.. 151839
15..789
. 151,738
151,764
151,388
151,884
151,778
.. 151,722
. 151,710
.. 151,814
.. 151,697
. 151,714

Cheese mill. L. P. Smith......
Chimney top, W. H. Connor....
Churn, E. W. Kitchen
Churn, M. Sul-ivan....
Clamp, Britton & Thayer.
Clawmp, joiner’s, E. H. Peck ....
Clothes wringer, Witzil & Hawk(ns ,,,,,,,,
Coal, etc., untoading, J. Foreman........
Compasies, dimb, W. S, Crondace
Composition, waterproofing, M. Brylawski,
Compound, leather sizing, H. D. Bageau.
Cookiugapparatus, B. Giles .....
Cooler, milk, Bannell & Brown..
Cotton stalks, pulling, J. Sampson
Cow fetter, H. J. Sadler..............
Crane, hydraulic holsung, J. L. Pennock
Cultivator, H. Cargo...... reereeeeeanans
Cultivator, J,D. W., & W. J. Mc(xee

Cultivator, W. M. Watsou
Curry comb, L. Draper.....
Cutter, sausige meat,JJ Knopp
Cutter, vegetable, W, Kimmel
Digger, potato, J. C. Hewitt...
Door spring, Sherman & Smith..
Dovetailing machine, W. F'. Moody
Drawers, E. Well .
Drawing and splnuing toproll,J. T. Harns..

Drill chuck, G. Odholm...........covviinnnnne .
Drillng machine, metal, F. E. Reed ceevsennanenas 151,912
Drum, T. Rawson....... ceeeee ees eesdes 151,79%

Dyeing cotton yarn, R. & J. Garsed vees 151,694

Egg beater, W. O. Crocker.. teeerenens 151,761
Egg beater and mixer, J. F. Landis ver eeeeees 151,784
Eggcarrier, W. O. Strong ..... ceeses eessnacns eeees 15,984
Eleetroplating, apparatus for, Lovejoy etal...... 151,892
Englue governor stop, T. Warren.............. . 151 940

Eogine balanced slide valve, O. H. Castle,,.., 151,842
Excelsior machine, D. S. Bailey..... [ . 151,742
Eyelet setting machine, A. B. Edmands. «eee 151,864
Faun, automatic, T. Freshour.. eeeess 151,869

Fertilizer distributer, J. Sensenig..... ceees 151,720
Fertilizers from night sotl, G. E. Noye: vees 151,608
Fire arm, revolving, O. JOnes........c..ce00ueee... 151,882
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Fire kindler, Long & Coates........... sesssees veees 151707
Flax hackling and combing, J. C. Todd... .. 151,988
Fleece from 4 card, dividing, E. Bede... .. 151,678
Floor, fireproof, A. Beckwith. 151,826
Floir bolt,J. T. Fertig ....ce... 151,769
Food, preserving,J. P. Schmitz.. 151,920
Fruit dryer. E. Bradfield ... cceeueens 151,829
Frult jar. C. G.Imlay.. 151,702
.. 151,677
. 151,900
151,894
.. 151,898
.. 151 833

151,906
151,772
.. 151779
. 151,718
.. 151,756
. 151,786

Furnace for roasting ores, P. J. Mitchell .
Furoace, hot air, J. V. Mathivet.
Furniture, school, J. V. Meigs
Gas, water, W. F. Browne..
Gas, hydrocarbon, G. Olney...

Gas pipe soldering iron. T. R. Gannon.........
Gas regulator, vulcanizer, G. M. Hopkins
Gaseous liquids, cork for, T. W. Murray
Gate automatic,J. W.Clark..........

Gate, farm, M. Wille¥...eceverennnnss .
Grate and hearth, fire place, F. Stith. .. 151,726
Grate bar, J. B. Larkin..... .......... . 151,706

.. 151,810
. 151,837
.. 151,907
. 151,853
. 151.758
. 151,809

Grates, etc., fender for, J. E. Turbiville..
Grinding and polishiog wheel, I. Butterfleld..
Hammer, elaw,C. Parker......c.c.cceeuueee
Hand rubber, J.A. Cornell.............
Harnpess, breast collar for, G. P. Cole.
Harness,spreader for double, W. Truax

Harvester, N. W.Coon .......cceeueeeee .. 151,560
Harvester, potato, . M. & W. Bush .. 151,886
Harvester rake, £. H. Clinton..... . . 151,846

Harvester rake, P. J. & M. M. Ley...
Hatchway, =elt-clcslng, J. W. Meaker.
Hay tedder, J. Taylor
Heel seame, rubbing, D. B. lebe[ta
Hemmer, Terry & Waterbury..
Hioge. blind, B. D. Wash burn........
Holsting grapple, Merrill & Kinsey.
Hose nozzl», W.J. Baldwin
Hose pipe nozz.e, S. C. Wentworth..

151,891
151,708
151,805
151,78
. 151,807
151,912
15792
. 151,823
151,185

Ice,apparatus for gathering, T. Coss. . 151,685
Ice cutter, C. Finger ........... cessecnsee . 151,692
Ivory,ornamenting articles of, O. Knlpfer eeesees 151,888
Kiln, lumber dry‘og, H. E. Well8...oueveeieeieeens 151,784

Kot fabric, Platt & Stanbery..
Kbpittiog machine, Platt & Stanbery.
Ladder, step, J. D. Winslow.
Lamp, J. (L. Irwin..cccoceauens
Lamp extioguisher, L. Sel'ing.....
Lamp extiogu'sher, E. #aterman...
La-rd, cooliog, A.M. Warthman.Jr ...
Lath buod ing machine, G. R. Shepardson
Lathe, B. B.& A. J Ucklington ...
Link, R. C. Schenck, Jr..
Lock, J. Colllns .......

Lock, comb!nation, A E. Gardner

151,715
. 151,116
151,946
. 151,703
151,921
. 151,943
.. 151.941
. 151,924
151,794
151,718
151,819
. 151,870

Lock s, seal, . W. Brooks ..... 151,747, 151,748
Locket, H. A. Church ......... . . . 151,843
Locemotive drive wheels, bulancing, H. F. Shaw 151,721
Loom weftstoo, W. Taylor ....... 151,721, 151,728, 151,729
Lubricating device, S M. Feezler.... ........... 151,691
Maiospring attachment, J. C. Edwards.......... 151,765

Marble, imitating, D. Koile....
Mat, foot, T. W. Ellts ...
Microscope, J. J. Bausch
Mildew ia fabrics, preventing, A. Davidson......
Milde w, preserving selaes, etc., from,R.Marchant
Mill,stamoping, P. J.Mitchell ccoiceeennnenncinenns
Mirror bracset, H.S Wood
Molding apparatus, W.J. Reagan.
Moldings, polishiog, G. G, Cochran
Moss, treating, M. Holtzmacker...
Motton, converting, T. Worswick...
Motlon, transmitting, Wood & Light
Motor, wind and water,J R. Howell
Nickel plating, H. T. Brownell.....
Nut lock, S. W. Baldwin ..........
Oflers, etc, securing necks of, C. H. Hall..
Organ, reed, G. Woods (r).
Paint, fireproof, O. S. Beale..
Palnts, lead, C. C. Rueger....
Paperbag machine, G. Dunham..
Paper pulp grinder. F. E Hitchings..
Paper pulp, spool heads from, J. C. Coburn.
Picture holder, stereoscope, J. L. Bates..
Pipe, rallway tank water, G. R. Crane.
Plpe ramming machlne, A. T. Brodie
Pftman coupling, Z. M. Drew....

. 15189
. 751,766
151,746
151,762
151,787
151,901
151,781
. 151,911
.. 151,847
151,879
. 151,949
. 151,948
151,589
151,882
. 151,748
... 151,775

151,757
151,745
151,854
151,681
151,861

Plane, B. K. Burlington....... 151,682
Planter, corn, W. A. Watkins... 151,818
PloW, M. BAITY ceveeeerinrcinnncccccnnecccccnnneeess 151,744
Plow, J. Hartmann . 151,716

Plow, J. W. Thomas..
Plow, G. B. Vaughan..
Press, cotton. H. B, Hardy..
Press, damping apparatus, P. Ehrgott.
Printer’s furniture, J. A. Kearney.
Pump, S. H. Warner....
Rallway frog. C. C. Shelby.

151,8C8
.151,182
151 696
151,683
151,883
151,812
151,928

Railwavy signal, detonating, O. F. Winchester... 151,945
Razor strop. O. B. Howara (1).. 5,910
Roofing, plastic, E. Burnham. 151,683
Ruler, parallel, P, O. Soper 151,928
Saddle tree, G. Theobald... . 151,730
Sausage machine, J. G. Perry. . 151,796
Saw gummer, J. H. Martin.. . 151,788
Saw, hand, G. Abrams........ . 151,818
Saw mi)l head bloek, M. Albertson. ... 151,138
Scale beam, F. Fairbauks ....... ... 151,689
Seat, revolving, J. H. Mabbett, . 151,898
Seat, school, G. H. Grant...... 151,873
Sewing machine caster, H. S. Cass. . 151,841
Sewing machinpe for quilting, M. A. Klng . 151,886
Sewing machine rufler, J. Irvine.. . 151,781
Sewing machine feed, D. M. Smyth. . 151,801
Shawl strap plate, H. Speer..... ... 151,929
Shingle machine, E. Anderson.. . 151,820
Ships, etc.,iron, W. Donaldson.. ... 151,860
Shirt bosom stretcher, W. Harris.. «or 151,875
Shoe soles, trimming, B J. Tayman, 151,806
Shot, sample case for, C. B. Tatham.. ... 151,987
Shoulder brace, S. F.Morse .......... 151,9'2
Signal apparatus, electrie, J. Buchtel.. 151,750
Silver, etc., from ore, extracting, Douglas et al.. 151 763
Sizing netting, P C. Ritchie..cc.ovivees seveeneases 151915
Skate, roller, 5. H. Fenton... eesesessess 151,768
Sled rucner, bob, J. Littfin.. ceessseenenss 151,785
Soow plow, E. Rogers .......... . cesececeses.s 151,916
Sod cutter, clcd crusher,and harrow, H. Pool.... 151,717
Soda water, etc., apoaratus, J. Matthews......... 151.8¢5
Spring. elliptic, J. E. Jeffrey....ceeuu.. et 151,881
Sprinkler supporter, lawn, G. E. Jenks ......... 151,704
Squares, stamping carpenters’, C. S. Bement.... 151.827
Stamp,perforating, J. SIgwalt, Jr..cccceeeecceneees 151,728
Stave cutting machine, B and F. Geyler. . 151,695
Stone, artificial, L. W. O8bOrD..cc.ceveeessecccssess 151,795
Stove, base-burning, H. Greentree . 151,874
Stove, coox1og, J. B. Wiikinson ... ... 151,817
Stove grate, C. Falton (1) ..... 5,907

Stove, heatinz, I. De Haven..... .
Stovepipe shelf, Chamberlin & Douglas. . 151,752
Stovepipes, safety flue for, J. E. Shafter......... 151,922
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Table, extension, C. P, Lenz (r) ..ccceeeeeeeeeee... 5,911
Table, ifroning, A and R. O. Applegate ... 151,740 Ont.

Tablet attachmeat for arm chairs, J. Durrfe..... 151,687
Tinner’s machine, P. J. Dambach. 151,857
Toys, manufacture of, J. Fallows ... vereeee.. 151,690
Tyre-bending machine, Amerman & Eveland.... 151,739

Valve, check, J. Morrison...... . 151,712
Vehicle spoke socket, D. A, Sprague, Jr.......... 151,980
Vehicle spring, H. A. Hight, Jr... 151,876

Ventilator, F. Brenzinger . 151,880

Vessel, ice plow and ram for, D. C. Grant . 15,714
‘Wagon standard, J. Moses. 151,903
Wasbing machine, G. Moser 151,798
Watch case, E. C. Fitch..... . 151,807
‘Watch, chronograph, C. Meylan..... 151,893
Watch key, adjustable, B.F. Stanton. . 151,931
Water closet, G. C. Stone........... 151,938
Water wheel, J. Temple (r).... 5,908
‘Whiflletrees, ferrule and hook for, W. Starllng 151,804
Whip socket, W. W. Richardson......... 151,798

‘Windmill, J. Bundy.....
Windmill, C. H. St. Clair.
Window sash, cast iron, S. J. Meeker,.
Yoke, neck, G. C. McMullen...

APPLICATIONS FOR EXTENSIONS.

Applications hav bz:endulyfiled andare now pending
for theextension of the tollowing Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentinrned:
80,023.—ROCK DRILL.—L. M. Gllmore. Aug. 26.
80,076.—WooD SAw FrRaME.—W. H. Livingston. Sept. 2.
80,168.—SADDLE TREE.—S. E. Tompkins. Sept. 9.

EXTENSIONS GRANTED.
28 644 —PUMP.—N. S. Bedn. ¢
28,670.—RAILROAD BRAEE.—N. Hodge.
28,681.—CORN PLANTER.—D. C. Myers.

DESIGNS PATENTED.
1,488.—WIRE CORD.—G. W. Kingsley, Bnffalo, N.Y.
7.484and 7,485.—01L CLOTHS.-C.T.Meyer etal.,Bergen,N.J.
1,486. —IRON FENOE.—W. Snow, Detroit, Mich.
1487.—CARPET.—W. F. Walit, Auourn, N. Y.

7,488 —FRaME —@G. F. Beene, Quincy, Iil.
1,489.—FooT SCRAPER.—C. W. Reed, Chagrin Falls, O.
7,49.—ORGAN CASE.—G. S. Shepard, Lebanon, N. H.

TRADE MARKS REGISTERED.
1,821.—ToBacco.—S. M. Bafley, Richmond, Va.
1¢2:.—WHIsKY.—C. Rebstock & Co., St. Lou's, Mo.

1,8 3.—SHIRTS.—H. Wallach’s Sons, New York city.

1 824.—MOoWERS, ETC.—F. Bramer, Little Falls, N. Y.
18.5.-SPECIAL MEDICINES-J M.Connell,S.Francisco,Cal.
1,826.—SMOKED MEAT.—L. W. Drake & Co., Buffalo, N. Y,
1,821.—RUBBER.—Goodyear’sI.R.Man.Co.,Naugatuck,Ct.
1,828.—STOVES, ETC —Perry & Co., Albany, N. Y.
1.829.—IRON WARE.-St. Louis Stamping Co.,St.Louis,Mo.
1,830.—LARD.—W. J. Wilcox & Co.,New York ciry,

SCHEDULE OF PATENT KKEBS.
Ov each Caveat.. ceeeeee. 810
On each Trade Mark...
Obp flling esch application for a Patent (17 years).
On fssuing each original Patent....
On appeal to Examiners-in-Chief...
On appeal to Commissioner of Patents.
On a'plication for Reissue........ceeeeee
Obp application for €xtension of Patent..
Ongranting the Extens!on..cceceeeeeens
On fliing a Disclaimer..
On an application for Design (8% years).
Onapplication for Design (7 years).....
On application for Design (14 years)...c..ceeveeee... 830

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN CANADA

Mavy 29 to JUNE 10, 1874.

8,498.—I1. Atkinson, Hamilton, Ont. Improvement in
curing and packing meats, called ‘‘Atkinson’s Im-
proved Process of Treating Meat by Compression.”
May 29, 1874,

8,499.—E. McCoy, Ypsilantl, Washtenaw county, Mich.,
U. S., G. G. Roby, and C. G. Ward, Detroit, Mich.,
U.S. Improvements on lubricators for steam en-

151,885
151,982
. 151,897
. 151,790

8135
820

gines, called “Mc. oy’s Steam Lubricator.” May 29,
1814,
8,500.—T. Lalor, Toronto, York county, Ont. Machine

for locking cells and other gates, called “Lalor’s
Simultaneous Locking Apparatus.” Msay 29, 1874.

8,501.—A. E. Sallsbury, Martin, Ottawa county, O.,
U. S. Improvements on barrel heaters, called “A.
E. Salisbury’s Barrel Heater.” May 29, 1874.

8,502.—J. Lydiatt and E. R. Kent, Hamilton, Ont. Im-
provements in glass furnaces, called “Lydiatt’s Im-
proved Glass Furnace.” May 29,1874,

8,503.—A. B. Smith and G. H. Comer, Oakland, Brant
county, Ont. [mprovements on hasp locks, called
“Smith’s Hasp Lock.” May 29, 1874.

8,504.—J. Bradley and J. Nicholas, Gomer, Allen coun-
ty, 0., U. S. Improvements on combined thrashing,
grain-separating, and clover-hulling machines, called
‘“Bradley’s Oscillating Board.” May 29, 1574,

8,505.—L. K. Drew, Magog, Stanstead county, P. Q.
Improvement on carriages, called “Drew’s Improve-
ment on Carriages.’” May 29, 1874.

8,505.—William Humphrey, Sharon, Walworth county,
Wis., U. S. Im)rovements in artificial marble,called
“Alpine Ariificial Marble.” May 29, 1874.

8,507.—H. Cottrell, Newark, Essex county, N. J., U. 8.
Improvements on machinery and tools for cutting,
turning, molding, sawing, and polishing stone, called
“The cJottrell Dilamond Stone Cutting Machinery.”
May 29, 1374,

8.508.—8. P. Olney, Detroit, Wayne county, Mich., U. S.
Improvement on & machine for gumming saws, called
“QOlney’s Saw Gummer.” May 29, 1874.

8,509.—H. A. Howe, Detroit, Wayne county,Mich., U. 8.
Improvements on harvesters, called “Howe’s Eureka
Harvester.” May 29, 1874,

8,510.—E. A. Street, Lynn, Essex county, Mass., U. S.
Improvements on hydraulic hose, called “Street’s
Hydraulic Hoze.” May 29, 1874.

8,511.—E. E. Wheeler.South Norwalk, Fairfield county,
Conn. Improvements in wheels, called ‘“Wheeler’s
Improvements in Wheels.” May 23, 1874,

8,56.2 —G. Wilkinson, Aurora, Ont. Improvements on
the construction of gang plow frames, called ‘Wil-
kinson’s Gang Plow Frame.” May 29, 1674,

3,513.—J. H. Blessing and F. Townsend, Albany,Albany
coonty, N. Y., U. 8. Improvements in steam traps,
called “Blessing’s Steam Trap.” May %9, 1874,

8,514.—E.Evans, Lynn, Essex county, Mass.,U.8. Im-
proveluents on attachment to gas burners, called
‘:Evans’ Gas Burner.” May 29, 1874.

8,515.—J. L. Sprague, Hermon, St. l.awrence county,
N.Y,U.S. Improvements on milking stools, callpa
“ Sprague’s Comoination Milking Stool.” May 29,
1874.

8,516.—Willlam West and P. West, Toronto, York county,

Improvements on the manufacture of burial
cases, called “West’s Improved Burial Case.” June 8,
1874.

8,517.—A. D. Cable, Montreal, P. Q., assignee of G.
Murray, Cambridgeport, Suftolk county, Mass., U. 8.
Improvemeants on faucets, called “Murray’s Improved
Faucet.” Juve 8, 1874.

8,518.—A. D. Cable, Montreal, P. Q., assignee of L.
Dauze and E. H. Boyce, same place. Improvements
on litting jacks, called “*The Young Samson.” June
8, 1874.

8,519.—E. M. Jones, Brockville, Leeds county, Ont. Im-
provement on tucking devices, called **Jones’ Tuck-
ing Device.” June 8, 1874,

8,520.—J. Absterdam, New York city, U. S. Improve-
ments on the manufacture of steel, and welding steel
and iron, called *“Absterdam’s Process of Manufactur-
ing Stecl and Welding Steel and Iron.” June 8,1874.

8,52L.—T. J. Reynolds, Irvington, Washington county,
Ill,, U. S. Improvements on railway switches, called
“Reynolds’ Railway Switch.” June 8, 1814.

8,522.—W. M. Wiswell, Portland, Cumberland county,
Me., U. 8. Ilmprovements on car couplings, called
“Wiswell’s Canadian Automatic Benefactor.” June
8, 1874.

8,523.—R. Litster, Halifax, N. 8. Improvements on cof-
fer dams, called “Lister’s Improved Coffer Dam.”
June 8, 1874.

8,524.—J. S. Ellis, Washington, D. C., U. S. Improve-
ments on locking nuts or bolts, called “Ellis’ Lock
Nut.” June 8, 1574,

8,525.—L. Gill and E. 8. Coon, Watertown, Jefferson
county, N. Y., U. S. Improvements on spring bed
bottoms,called “Gill & Coon’s Improved Bed Bottom.”
June 8, 1874.

8,526 —G. L. Eason,Des Moines, Polk county, Iowa,U.S.
Improvements in cotsets, called“Eason’s lmproved
Corset.” June8, 1874

8,527.—H. Gross, Cincinnati, Hamilton county, O., U. 8.
Improvements on mail bags, called ‘“Gross’ Mail Bag.”
June 8, 1874,

8,528.—F. W. Beckwith,Merrickville, Leeds county, Ont.
Improvements on washing machines, called “The
Queen Washer.” Juoe 38, 187},

8,529.—J. Bennett, St. Johns, N. B, Improvements on
paper flies, called ‘ The Parallelogram Paper File.”
June 8, 1874.

8,580.—B. Ward, Dundas, Wentworth county, Ont. Im-
provements in spring needle circular knitting ma-
chines, called “ Ward’s Improved Presser for Circular
Knltting Machines.” June §, 1874.

8,581.—E. Newcomb, Westbrook, Cumberland county,
Me., U.S. Carreplacer, called “Newcomb’s Cer Re-
placer.”” June8, 1874,

8,532.—J. Bradley, New York city, U. S. Improvements
in apparatus tor ventilaciog railroad cars,steamboats,
dwelling places, and other like places, calied *“ Brad-
ley’s Improvements in Ventilating Windows.” June8,
1874,

8,583.—J. W. Meaker, Detroit,Wayne county, Mich,,U.S.
Improvements in hatchways for hoistwavs in stores,
factories, and other butldings, called **Meaker’s Im-
provement io Hatchways.” June 10, 1874.

8 534. —8. Scholfield, Providence. R. L., U. 8. Improve-
ments on saws for logging, called “Scholfield’s Log-
ging Saw.’”” June 10, 1874.

8,585. —J. Dawson, Greenwood, McHenry county, Ill.,
U. S. Improvemerts on machines for cutting bolts,
called“Dawson’s Improved Bolt Cutter.” June 10,
1874.

8,536.—A.C.Rand, Minneapolis, Hennepin county, Minn.,
U.8. lmprovements ou gas retorts, called *‘Rand’s
Improved Gas Retort.” June 10, 1874,

8.587.—E. W. Barker, Portland, Cumberland county,Me.,
U. S. A newcar coupling,celled *Barker’s Improveu
Car Coupling.” June 10, 1874,

8,538.—F. Hungerford, Rochester, Monroe county, N. Y.,
U. S. Improvemeant on furnaces for burning oil and
other liquids for generating steam, called ‘“Hunger-
ford’s Oll Burning Furpace.” June 10, 1874.

8,589.—G. G. Felland, Hudson, St. Croix county, Wls.,
U.S.—Improvements in automatic registering grain
meter, called *‘ Felland’s Improved Automatic Regis-

tering Grain Meter.”” June 10, 1874,

8,540.—G. J. Colby, Keading, Hllledale county, Mich.,
U. 3. Improvements on washing machines, called
*“The Colby Waeher.” June 10, 1874.

Advertisements.

Back Page = = = = « = « 81,00 a line.
1nside Page= = = = = = = 73 centsa line.
Engravings may head adverti atthesamerate per
line, by measurement. asthe letter press. Advertisements
must be received at pudlication office as early as Friday
Mmorning o appear in next (ssue.
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Plzm/mg and Matching |22

and Molding Maohines, Gray & Weod's Plnnen, Belf-ofling

‘saw Arbors, and other wnod worklnF mach mer,y.

8. A. WoUD8 MACHINE CO.,, ( 91 ’berty RY.':
08T.on

Send for Circulars, etc. 167 Suibnry F,

{FOR STEEP
) AND FI.AT

'ROOFS.

ESTB'D 1856.
SAMPLESSCIRCULARS
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' READY RoofiNG CO.0F NY.

64 CORTLANDT ST

GLE & BARREL MACHINERY
E RT’s 1MP. HEA ND INGLE SAW
81AVE CUTTERS JOI‘ITERS EQUALIZERS AND
HEADING TURNERS.

BAILEY GAUGE LATHE—For turningall kinds han-
dles and Cabinet work. Simplest and best in uce. We
manufacture 8 full line of ' Wood and Iron Working
Macbinery, Stram Enginra &c. Addre

T. k. BAILLY & VALL, Lockport, N. Y.

MPORTANT FOR AUL LARGE CORPO.
RATIONS AND MANUFACTURING CONCERNS.—
Buerk’s Watchman’s Time Detector, capaole of
gconueling, with .ne 0 MOB. scCuracy, tue otion of a
watchman o: patrelman, as the san.eé reaches different
stations of n' a “eat. S ud fors cm'n\nr.
BUERK, P. u. 8ox 1057, Boston, Mass,
N. B—This aoreos i covered by twu U. 8. Paten’s.
Carties naing or selllng these instruments without an-
thority from me will be dealt with sccording to inw,

© 1874 SCIENTIFIC AMERICAN, INC.

OR SALE—One half ivterestin a rich bed
of Pnosphate. Pmtlculnrs glv'n. Address JNO. H.
LEI/NER, se evaS. W, R. R.,Ga

SENT FREE' A Beautif1] CHROMO, RA-

¢ CY PapPEr.Catalogueof Nov-

elties. Books. Games, ete. FREE for nddres: of 3 Country

School Teachers. Address CLIPPER, Elsle, Mich.
ANTED—VOI‘J. 1 & 2, Patent Office Ga-
zette. Ftare rrice

THOMAS, Nevada Hotel, Chicago, Ill.

Mahogany,

WALNUT, ROSE, SATIN, HOLLY, SPANISH & RED
CEDAR, ad all kiods of H 3RD- WOOUS n Logs,Plank,
Boards and Veneers. §& Extra cholc: Birgs.-Eve and
Curly Maple, French and Americarr Walout, and Ash
Bud 'Veneeras just recelved QEORGE W. READ & CO.,

Mill & Yard 186 to 200 Lew!s St., font 5'h & 6ta Sts,E.R ,

N.Y. §# Ord.rs by mail nromp'ly and m'tnfu]ly ‘xe-
cuted. tnclose sramp for Catalogue and Price List.

ONSTANT EMPLOYMENT—At home,Male or

_/Femaule, $30 aweek warrauted. No caolmlrequlred.

Pairticulsrs and valuable sample sent free. Adcress,
with 6¢c. return stamp,C R0Ss, Wilitamsburgh, N. Y.

PATE'W’I‘S BOUGHT SOLD, and IN-
ED. MsDEN Mechanical
Enulneer. Bnm BAch, Chicqo. 1l

PIPE FPELTING.

CHEAPEST, most DURABLE aod eftective covering
known. Encused iu_Ga'vanizea Iroun, ready tor imme-
diate applicat on. No skilled labor rejufred. Can be
removed snd ured again. Send for Circular,
VEG ETABLE FELTINU COMPANY,
78 Beekman St., New York

PATENT PARALLEL

Manhinist’s Vise,

MANUFAOTURED BY

HARRISBURG FOUN-
DRY AND MACHINE
COMPANY,

Harrisburg, Pa.
—_—

.o Send Jor Circular and
"~ Price L

NERUPI'S SaLbk ve a0 ZoNLaLu
-md Vertical Steam Engines. Also,new »nd second

hand Mac Inist's Tools. Sena tor circulars at
* E YALE£ IRON WORK>, New Haven, Conn.

GUN

WA NTED-CONTRACTO"S AND JO%RERS ON
GUN WOURK. from -argings to Stoeking, Avplv to
WINCdESTER n.EPEAT[\Iu AR\MS CO,,

New Haveu, Conn.

Last Chance
AN EASY FORTUNE!

Fifth and La,sf Gift Concert

IN AID OF THE

Public Library of Kentucky.

JULY S1st, 1874.
LIST OF GIFTS,

Oue Grand Cash Gift. 82
One Grand Cash Gift 100, )
One Grand Cash Gn y
One d(:rand Ensh Gue 20.00
ne Grand Cas i o aees ees 5.
0 6 Cash Gifts, 820,000 each.... 100,
0 Cash Ghtws, 14.060 each lﬁ 0.
15 Cash Gifts, 10,000 each ... 130,
20 (,ash Gifts, 3,000 euch . 100,
25 Cash Gifis, 4,000 each ... 1¢0.0
30 cash Gitts.  3.000 each ... 90,00
O Cash Gitts, 2,000 each .. 100,00
100 Cash Gifts, 1,000 each... 190.0( )¢
‘240 Cash (xlns, . 1:20.00 th
500 h Gius, 100 h 50,00
19,000 Lash Gitis, 50 each. ... 95" 000

GrandTotal,20,000 Gifts,all cash,2, 500 000
PRICE OF TICKETS.

Whole Tickets 50 00
Halves 25 00
Tenths, or each Coupon 5 00
ll wnole Tickets for 500 00
1-2 Tlckets for l 000 00

For Tickets or information, Address
THO. E. BRAMLETTE,
Agent and Manager.
Public Library Buiiding, Loutsville, Ky.
or THOMAS H. HAYS & CO., EASTERN AGENTS,
6)9 Broadway, N. Y.

GENTS—Fast Selling Novelties, new ar-
icles. Lowest Prices, wnd for circular. Sam-
ples 250. NATIONALNOVELTY CO.,301 Broaaway,N.Y.

EXT JULY, A WELL ENOWN FIRM

n{ Engineers and Machinery fents. with large
connections at home and abroad, will open a ground-
floor Warehouse, having windows frontieg Queen Vic-
toria Street and Cannon Street, City, London, England.
Thefirm 1s prepared to sccebt the agency for special
machinery, tools, etc., and te exhintt a choice selection
of these and of working models. Advertizers’ travelers
canvass Great Brltnlnvnnd the whole of Europe. For
terms, apply to W. P., Box7i8, New York City.

AGE’S Water Flame Coal Lime Klléx Wlt]i.
d. No 1 Soft White Lime or Cemen
with fxg:lo?rw:t%g C.D.PAGE.Patentee.Rochester,N.Y.

BLAKE'S STEAM PUMP

Send for iilustrated ca talogue,

R. BALL & CO.,

WO00D WORKING MACHINERY.

For Planing Mills, Car Shops, 8ash, Bliad and Door M8&-
&c.,&c Sendforl lustrated Catilogue and price

k'actory. at Worceater, Mass. Saiesroom, at 121
Chambers & 16 F'r» 1 ¢Sts., New York.
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Srientific Qmevican,

New aut [mportant Work oo Pants

JUST READY:

A PRACTICAL TREATISE ON THE MANUFAC-
TURE OF COLORS FOR PAINTING. Comprising the Ocl-
gin, D finitron, snd Classiication of Colors; ‘he Treat-
ment of the Raw Material ; the best Formulee aond the
newest Proces=es forthe Preparation ot every descrip-
tion of Ptumenr, and the necessary Appararus aud
Direct'onea for tt8 Use: Dryers; the Testing, Applica-
tion,ana Quslities of Palute, etc.. etc. By M. M. Rif-
fam t, Vcrguaud, and Touseaint. Revised and Edited
by M. k. malepere ‘Lraanslated from the French by
A. A. Wesquet, Chemist aud Engineer. lllustrated bv
80 Engi1avings. 8¥u........ceeeue 5000009 00000000 ... $7.50

Also Published:
A COMPLETE GUIDE FOR COACH PAINTERS.
By M. Arlot. Translated by Fesquet. 12mo .....$1.25
S1aN WRITING AND GLASS EMBOsSSING. By
James Ca.llogham. $1.50
PAINTER, GILDER, AND VARNISHER’S COM-
PANION. 2no........ 0000000 BONOCO0NOAA0000000A00N00T $1.50

§¥ Theabove, or any of my Books,sent by mail, free
of postage. at the publication prices.

Mv new ana enlargea CATALOGUE OF PRACTICAL
AND SCLENTIFIC BOOKS—96 pages, 3vo.—sent free to
any one who will furnisn his saaress.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREELT, Philadelphia.

~e————x

JREADWELL.IY

Coor;er’s Engine & Mill Works,

MANUFACTURERS OF

First-Class Stationary Engines,

First — With ringle slide valve cut-off by lap at X%
r

stroke,

SBecond—With mdged cut-off valves arranged to close
atany oart of stroke.

Third — Steam jack ted cylinders, fitted with patent
automatic cut-off valve gear ana governor,
guaranteed torun on 3 1bs. of coai per indi-
cated horee power, or L0 make 8) barrels

from 1_ton coal.

PORTABILE ENGINES, of 8, 10, 20, and 23
Horse Power, b

IMPROVED HANGERS, COUPLINGS, FOUNTAIN
BOXES AND SHAKTING.

FRENCH 8! RR SPR:NG GWRIST MILLS AND BOLT-
ING APPARATUS.

CIRCULAR SAW MILLS AND FIXTURES, BOILERS,

. MIL . MACHINE®Y, CASTINGS, ETC.
§ State whar is wanted and Circulars free.

Addressin full,
- THE JOHN COOPER ENGINE MF@ CO.,

._ Mount Vernon, O.
$72 BACHW kK, < ponts wasted; pur
LATHE & MORSE TOOL CO,,
‘Worcester, Masr.,, Manufacturers of
MACHINISTS' TOOLS

Lathes, Planers, Drills. &e., &c.
Established 1858

‘The best and cheapest Paint in the
world for Iron, Tin or Wood. For sale by

the Trade everywhere. PRINCE’S METALLIC
PAINT CO. Manufacturers, 96 Cedar St., New York.
CAUTION.—Purchasersand consumers are cau-
tioned against imitations of our METALLIC PAINT.
All genuine PRINCE'S METALLIC FPAINT will
bear our name aud trade mark on each and every
package. Send fora circular.

HE PRATT & WHITNEY CO., Hartford,

Conc., are prepared to farnish, from their factory
direct, or through thelr ag-ncies at 25 Park Place, New
York, 186 W. 2d St., Cincipnati, O., and 258 So. Cana!
8t , Chicago, Iil., Trou Working Machinery for machine
and rsilway «hops, sewing machine and gun_factories,
and for specfal purposes, including drop and trip ham-
mers, blacksmith shears and (ron shop cranes of thor-
ough corstruction, with full equipment of the best
modero attachments. Enquirtes tor description and
prices are solicited.

$7- \ A WEEK TO AGENTS—Sure Four new Pat.

PATENTS

The publishers of the SCIENTIFIC AMERIOAN have
acted as solicitors of patents in the United States and
foreign countries for more than a quarter of a cen-
tury. More than FIFTY THOUSAND inventors have
availed themselves of their services. All patents se-
cured through this agency receive a specialnotice in the
SCIENTIFIC AMERICAN, which frequently attracts pur-
chasers for the patent.

Inventions examined,and adviceas to patentability free.

Patents obtained in the best manner, and with as 1it-
tle delay as possible.

Caveats prepared from either model or drawings,and
filed in the Patent Office at short notice.

Special examinations as to the patentability of inven-
tions made, at the Patent Office, on receipt of moudel or
drawing and description; cost for this search and re-
port, 5.

Trade Marks.—The necessary papers for securing
protection to manufacturers and merchants in this
country and abroad are prepared at this office.

Design Patents, for protecting artists and designers
of any new ornamental work, are quickly and cheaply
obtained through this office.

Copyrights obtained.

Foreign Patents are solicited in all countries where
patent laws exist. Pamphlets, containing the cost and
tull particulars, mailed on application.

Canada Patents.—Canada is one of the best countries
for patents. The cost depends upon the length of time
for which a vatent 18 desired. Full particulars by mail
on application. - €

We shall be happy to confer with {nventors, examine
their models and drawings, and advise with them as to
obtaining patents without concultation fee. Every
kind of information pertaining to patents, at home or
abroad cheerfuilly given.

Send for pampnlet, 110 pages, containing laws and full
directions for obtaining patents. Address

MUNN & CO.,
Publishere SCIENTIFIC AMERIC AN
37 rark Row, N. Y.

BrRANO"W OFFICE—Corner F and 7th Streets,
Washington. D C.

HINGLE AND BARREL MACGH%Y‘.‘—

Improved Law’s Patent Shingle an g Ma-

ne, al?nplelt and gell iR _use. x.lso, Shingle Heading

and dtave Jointers, Stave Equaiizers, Heading Planers,
Turners, &. Address TREVOR & Co. Lockport, N. Y.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficieney, durability and econ
omy, with the minimum of weight and price. They are
widely and favorably known,more than I,OOODemg in
ase. ; 1 wartnntad nﬁﬂs{‘lctoryA 35;10 sale. Descriptive
circulars sent on application. €88
: THE J. é). HOADLEY CO. Lawrence. Mass.

RON BRIDGES—CLARKE, REEVES & Co.,
PH@ENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Stre: t, Phlladelphia, Pa.

Specialties—A ccurate Workmanship—Phcenix columns
—Use of double refined iron. No welds. All work
done on the premises, from ore to finished bridges.
INiustrated Album matled on receipt of 75 cents.

Machinery,

Wood and Iren Working of every kind. Leather and
Rubber Belting, Emery Wheels. Babbitt Metal, &c.

Sturtevant Blowers.

01 every sise ana description ‘constantiy on aand.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths uj
to 24 ft. Also, Pat. Coupling and SelM-olling adjustable
B&llﬂm,pnﬂeys ete. GE: PLACE oy

41 Chambers Btreet, & 103 Reade Street, New York.

Niagara Steam Pump.

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

THE JOHN HARDICK

N iaﬁga ra Steam Pump.

BBARD & ALLER, Brooklyn, N.Y.

Forthe Best and Chea
UNCHING est_Address THE STILEA

& PAREKER PRESS CO.
DROP PRESSES. MwoLerows. Coxs.

29
P. BLAISDELL & CO.

Worcester, Mass.,
Manufa arers of the Blaisdell Patent Upright Drills
and oth.r first-clase Machinists’ Toolr.

EW & IMPROVED PATTERNS.—MA.
CHINISTS® TOOLS—all sizes—at low prices.
E. GOULD, 97t0118N.J. R. R. Ave., Newark. N.J.

Andrews Patents.

Nolnluo,n!"lileno:'(}no;:d.“ot Geared Holst~
foty 'St ﬁev:c:’n. irevsnt Accident,

e Stﬂre
ry elt, and ne break.
Smoln Brrniug Betory Beollore:
Oa‘l'll:-tln‘;“l's‘.: ne-,el')’oll‘:lo and Single, 1-3
-Horse power,

P2 1L
O Iiinuts. Boet Bumps 1y the Worids bass

ud, Sand, Gravel, Coal, Grain, etc., with-
ount lnjnr{.
llngl}pln ls n:rlo. Durable, and Econemical.
or “wﬂ.’i‘. ANDLKWS & BRO.
414 Water Street, New York.

P%R ¢y Superior to any modifi-
Y | -3 cation of the trip ham-

v 32 mer. Simple, Efficient,
- k4

EACH WEEK to active AGENTS.
thing new and reliable. Write at once.

COWGILL & CO.,Kalamazoo, Michigan.

Some

@ and Cheap.

m| (& Send for Circu-
R\ lars and price.

Address

W. L. Chase & Co,

95 &9 7 Liberty St.,
New York

NEW ana 3pd-HAND,..
Send for Clrculu“gms. PLACE
& CO. 80 Vesey af.. New York.

uACHINERY,

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO. 263 Broadway, New York. Makers of the cel-
ebrated Tom Thumb and Miniature Telegraph lostru-
ments.

LASS (\I OULDS for Fruit Jars, Lamps,
X Bottles, %v‘ Ink Stands,etc..made by H, BROOKE,
15 years CoR. \WWHITE AND CRNTER ST8 , b’i

Y. For any

+bipg new 'n glaes you will “equire a mould (o _dfe).
" PARTIOULAR ATTENTION pald to MOTULDS for

[NVENTORS. <¢nd modei or diraw'ng: 'nelose s'amp.

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

G 3end for Lilustrated Croular, Cinciunati, Ohlo.

HETHER you wisa To BUY or SELL
S1EAM ENGINES,
MACHINERY or

PATENTS,
Write to E. E. ROBEKTS, 119 Liberty 8t., N.Y.

RISDON'S IMPROVED TURBIKNE.

72 Has rhe tightest gate and most dursble
" Has yielced ‘he highest percentage of
o any wheel tested ar Holyoke or else
"@1“ wntev:o. 1878, Dec. 10—3? luthwlggotl full
R e 90 per cenr, seven cighths *89, ti.ree
g?mrwrs 82, 1474, Apr. ‘%—-43 in. wheel
gate 91 prr cent, seven eighths -89,

quarters °83, five eighths "76.
Additional information sent upon ap-

lication to T. H. DON, TYLER &
80., Mount Holly, N J.

erally. Specialties, Woodworth Planersand Rich-
nion st., Woroester, Mass.
THERBY
Y
S1TENCIT
3 114 “Gomplete ouTFITs for Clothing
da;.
:amples to 8.M.8PKNCER 117 Banover 8t..Boston Mase.
f | WR
[{L111 'RON
The attention 0f Kngineers and Architects is called
and flanges, which have proved so objectionable In the
. riptive lithograph address
tained elsewhere. For descrip k’Ftrts

ardson's Patent d)roved Tenon Machines.
RUGE & RICHARDSOR.
For cutting 1
Sienclls and Key Checks, with _which men 8re
WHALEN T[‘RBIN% No riske to purchaeer,
7%
our improved Wrought-iren Beame and @irders (g:’;l
old mode of manunfscturing, sre entirely avoided, we ar«
Carnegie. Klomar & Co, Unlon Iron Mills, urgh, Pa.

per day at ome. Terms Free. Addrese

OOL-WORKING MACHINERY GED-
Central, sorner
L A%
N QO
])I]‘ b Stenclls,allgizes. Alse
Fal
making from $5 tc $20 a Send for catslognue and
Pamphlet sent free. SETH TEN. Ballston Spa, N. Y.
OUGHT
Thu; ‘Umon lron Muus, cuwsbusgl, £
g:ted). in which the compound welds between the 8
g;e%sred to furnish all sizes at terms as favorable as cat
)
$5 2 $20

GEo. STINSON & Co., Portland, Malne.

BOILERS AND PIPES COVERED

‘With “ ASBESTUS FELTING:" saves twenty-five per cent. in tuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 816, 518, 320, and 322 Front Street, New York. ¥~ Asbestos in all quantities and qualities for sale.

OLD ROLLED
SHATYTING.

The fact that this shafving has T per cemntl greater
strength, 8 finer finish,andis truer to gage,than any ether
|n use, renders 1t undoubtedly the most economical. We
are algo the sole manufasturers of the CELEBRATED COL-

U R U e
the most approved styles. B
gulen to PP 4 ONES & LAUG HLD(;

Try street, 24 and 3d averues, Pittsburgh, Pa.
) 190 8. €anal st., Chicago,
tooks of this Shafting In store and lor sale by
[ ERLIA)ANA & FITZ. Boston, Mass.
GRO. PLACE & CO., 1321 Chambers street, N. Y.
PIERCE & WHALING, Milwaunkee, Wis.

OTIS’ mMachinery.

0T]S, BROS, &
¥O. 348 BROADWAY NE® Youk. 0~

en's. . D. NESBITT, Foxboro’, Mass.
' Prize Picturesent free! An
The TOH'Ga'te ! l%geuiousgem! 50 objects ;_o

find! Addresa. witn stamp,E. C. ABREY Buffalo N.
The American Turbine Water

ee
Recently improved and submitted to
thorough sclentific tests by Jamet
Emerson, showing the following use.
ful eftect of the power of the water
utilized, being the highest results ev-
er known.
P&rcenmge of Part Gate: }(,8520.08:
B .18 .58 .90,
Per cent. of Wh'o?;' Gate: é’.m.
A full re;iort may be obtained of
8TOUT, MILLS & TEMPLE, Day-
ton Ohla,

ERFECTION OF SPEED ON WATER

WHEELS secured by the Rotag Hydraulic Gover-
nor, under all possible conditions. Never fails. Under,
extreme changes, it operates the entire gate in ten sec-
onds. Warranty unliinited. No pay till tested. JOHN
8. ROGERS, Treas., 19 John Street, Boston, Mass.

RYOLITE, FLUORSPAR, FLINT, SI

LEX, Marble finely ground, Bloodstone. Load-
stoue, Sodlum, Pocassium, Alnmioium, ismuth, Nickel,
Antloiony »nd Tin Metals—Manganese, Cobalt, Conper,
Chrome, Uranium Oxides, Asbestos all grades, Carbon-
ates Strontia and Bary a, Nickel Salts and Anodes,
pure Sulpha‘e Aluminx, black Lead. Zaffre, Borax, Salr-

etre—all rare C.:emicals, crude materials for manufac-

urer’s 8e. L. &J. W, FEUCHTWANGER, Imprting
and Msnufacturing Chemists, P. O. Box 8616, 180 Fulton
Street, New York.

" ‘7 ANTED—Large Vertical Shears (second

hand), to cut readily the heaviest class of Wrought
Scrap Iron. Send descripiion, with gr:ce, stating whrre
tobege-n, Address T M. ROBERLS, Moisic Iron com-
pany, Montreal, Cauada.

I,“OR LEGAL ADVICE CONCERNING

Iatriugements ano Patents, consult R, B. MCMAS-
TER. Cou ‘sellorat Law, 9 & 11 Nassan 6t., Room 26, New
York. Counsellor and Advocate In Patent Cases.

§ SLANNUA d FATENT., 1871

183:
WOODWORTH PLANERS

And se-82w'ng Machines, Wood and Iron Working Ma.
chinery, kngines, Bollers, etc. JO. . BCHENCK'’S
BUNBS, Matteawan, N. Y.and 118 Liberty 8t., New York,

| BEST BED ever produced.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all bard ang prittle substances to
anyreavired 8126, ~Aleo, anv kind of
STONE for RoADs and for CONORETE, &c.
Address BLAKE CRUSHER CO.,

New Haven, Conn.

A DAY, Employment forall. Patent Novel-
tles. GEO. L, FELTON, 119 Nassau St., N. Y.

DVERTISERS! Send twenty-tive cents to GEO. P,
ROWELL & €O., 4" Park Row, New York, for their

Pamphlet of one hundred pages, containing lists of 3,000
newspapers, and estimates showing cost of advertising.

HE CHAMPION SILVERSTEEL
SPRING MATRESS, now greatly improved, has
been before the public forseveral years, and continues
to occupy its unrivalled position in the trade, as the
It J)resents the rich and

elegant appearance of silver, and is the softest, easiest,
cheaFest, and most durable Spring Bed in market.
Wholly composed of tenaci us tempered steel springs,
80 united that the pressure is equaliy distributed lﬁ-
sily litted, curned, or rolled up. Both sides alike. MNo
frame, no wooden 8lu's,no tow stuffing, no srraps. May
be used on floor without bedstead. No under bed re-
quired Needs only balf the thickness cf hair mattress.
More springs for your mouney in this bed than in any
other ~Unequalled for hotels. Any sizes maae to or-
dér. Send for pfctorial circular. Retail Price of double
bed, $13. Shipped, bv single bed or quantity, to all parts
of the world ~ Liberal discount to the trade. Sold by
ieeding dealers 1n all parts of the country. Refer to
Phelpr, Doremus & Corbett, J. T. Ailen & Co., New
York, Gould & Co., Pniladelphia, Pa., Giloert & Sons,
Jorwien, Conn, Bowditch & Co., New Haven, Crnn., ana
many others. CHAMPLON S8PRING MATTRESS co.,
Makers, 246 Canal St., near Broadway, New York.

WEAVER’S
COMBINED C'Uli%ULAR &
SCROLL SAWING., BOR-

ING,PLANING. AN 2
mo]'{; dovroine SiE

ING MA-

" They can pe driven by hand,
whep other motive power s
nut availab'e. Hundrede are
befog operated so. vianufac-
tured at the “ GREENWICH
MACHINE WORKS,” Green-

wich, Washington Co., N. Y.

Py

A

8mall Toels of all kinds; also GEAR WHEELS, parts
of MODEKLS, and materials of all kinds. Castings of
Small Lathes, Engines. 8lide Rests. &c. Catalogues free.
GOODNOW & WIGHTMAN, 28 Cornhill, Boston, Mass.

ACHINERY.

WOOD AND IRON WORKING,
Specialties from new and improved patterne.
Pianing and Matching Macuotaes. Rotary Bed, Panel
Buzz and Danicls Plarers, Saw Benches, Band S8aws.
BRUSS & BRADLEY. 59 Sudbury St.,Boston. Mass.

fin deutf/che Erfinder.

Diefe grofie und thitige Claffe unfrer Be-
bdlferung maden toir befonbder8 bdavauf
aufmertiam, daf unfre Firma durd) ihre Ber-
bindbung mit W Hington und ben europdijden
Dauptitidten,; befondere Borthoile zur Crian.
gung von in« und auslindijden Patenten
bietet.

Seder Crfinder, gleidyviel telder Nationali.
tit angehirig, ift durd) die libevalen Patentge-
fetse ber Bereinigten Staaten zum Patentidug
fiiv Crfindbungen beredjtigt. Unfre Firma ift
bereit, geftiifst auf 26jdhrige Crfahrung, dbeutidye
Grfinbder jeder Beit ju berathen und zu magigen
$Preifen rajd) und piinttlid) Patente ju exlangen.

Die Deutide Section ift.in den Hinbden
fibiger bdeutidher Jngenieuve, ‘veidie in ber
Office  perfénlid)y mit Crfindern verfehren
werben.

Der ,,Scientific American” wird in feinen
€palten bdie bedbeutenderen Crfindbungen bes
predhen.

' Correfponbdeny erbeten und promypt beant.
wortet.. Pamphlete in deutjder Spradye wers
den auf Bevlangen franco jugefandt.

Abdreffive:

Winnn & Co.,
wSctentific American” Patent Agentusr,
37 Bark Row,

New York City

© 1874 SCIENTIFIC AMERICAN, INC.

TO ALL PERSONS
baving materfals to Grind or
Pulverize,snd interested in man-
ufacture of Fertilizers, send for
Pamphlet to

DENMEAD & SON,
Baltimore, Md.

THE SCIENCE OF HEALTH begins new
volume witn July No. Now ready. $2 a year; $1
halt & year—20 cts. & No. “un trisl,” 3 months only

2 cents! Adarcss 5. R, WELLS, 389 Broadway, N.Y.

ICHAKDNON, MERI1IAM & U0,

Manufacturers of the latest improved Patent Dan-
¢ls’ and Woodworth Planing Machines, Matching, Sash
and momnég, Tenoning, Mortising, Boring, Shaping, Ver-
Jcsl, and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll 8aws, Raliway, Cut-off, and Rip-saw Ma-
jhines, 8poke and Wood Turning Lathes,and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application. Manufactory, or-
cester, Mass. Warehouse 107 Liberty st. New York. 17

AVPLES OF MA HIMES, TOOLS, and
IMPLEMENTS, received, exbibited, and orders
taken. A. M. PAXTON & CU., Vicksburg, Miss.

AND SAW MILL—Saves the labor of 3
men. 8. C. HILLS, 51 Courtlandt St., New York.

2 40 Yearly to Agents. 54 new articlesand
the best Family Paperin America, with

two $56 Chromos. Family Journal, 300 Br'way, N. Y.
'EDISON’S INDUCTORIUM—A powerful

tlectrical induction-co'l for giving rhocks. Useful
for medical purpoces and amusement. Pric: only SIX
DOLLARS. Sent, C.0.D., by e\'ﬁvrns . Send for circular.
EDISON & MURRAY,

10 & 12 Ward St., Newark, N.J.

OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXXI.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beag
to announce that on the fourth day of July,1874, a
new volumce commences. It will continue to be the aim
of the publishers to render the contents of the new
volume more attractive and useful than any of its pre-
decessors.

The SCIENTIFIC AMERICAN is devoted to the inter
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions,Agriculture,Commerce, and the {ndus
trial pursuits generally ; and it 18 valuable and instruc-
tive not only in the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

To the Mechanic and Manufacturer )

No person engaged in any of the mechanical pursuits
should think of doing without the BOIENTIFIO AMERI-
OAN. Every number contains from six to ten engravings
of new machines and inventions which cannot be found
in any other publication.

TERMS,

One copy, One YeaT....cveeeees cesssees.. 33.00
Onecopy,sixmonths . . 1.50
One copy, four MoONths...cceeveceeceeeccsnnsensees 1,00

One copy of Scientific American forone year.and
one copy of engraving, ‘“Men of Frogress”.. 10.00

Onetcopy of ScientificAmerican for one year,and

one copy of ‘“Science Record ” for 1874... ..

Remit by postal order. dratt or express.

The postage on the Scientific Americas 18 five cents
per quarter,payable at the office where received. Cane
ada subscribers must remit, with subscription, 25 cents
extra to pay postage.

Address sl] letters and make all Post Office orders and
drafts payable to

MUNN & CO.,

87 PARK ROW. NE'V YORK,

5.00
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Scienfific American,

[JuLy 11, 1874.

%’idiﬁ?iﬁiimmm&

Back I’mre == ea- 81.00 a line,
Inside Page = =« = = = = = 75 cents a line,
Engravings may head advertisements at the same rate pey
ine, oy measurernent. as the letter press. Advertisements
must bercceived at publication office as early as Friday
morning tc appear in next issue.

In adaition to the 20 Caet Steel Tools inclosed in this
Handlr, it will hold anything from an 8 inch Mill File to
a Cambric Needie. Ir18by far the nest 100l Holder in
use, and will also apswer nearlv all the porposes of a
Rard Vise. The Wood 18 Ligoum Vi‘se and Hard Maple,
the Ferrule Mulieabie Iron, avd the Jaws Cast Steel.
Most Hardware Dealers ke p_them. or will send to us
for them. It not We will send one by mail, prepaid, on
receipr of one d:

MILLE RS FALLS CO., 8 Beekman St., New York
{ lmproved Foot Lafhes,
 Sma ine Lathes, Small Gesar

Cutters, andPlahersformeml Ball
Turning Machines, Sliae Rests, Foot
Scroll Sews. The very best. Semng
eve}gwhere Catalo es free.
BALDWIN, Laconia, N. H

Just the nr:lcles tor Artisans or A runt.enrs

TI TANITE 52

RV

“THE FMERY GRINDER,”

A Mechanical Journal of general interest, 18sued month-
lyi‘ﬂ-' th+ nominal price of 15¢ per annum.
hig Paper is the best medinm for reaching Founders
Mm‘hlnms. Rallway Shops, faw Miils, and Wood aud
M+»ts] Workers geLerally, being malied post-paid to
Buyers using Power. A monthly editiop of 6,00 guaran-
Sud. Adaress HE TANITE Cco.,
Stroudsburg, Monsoe Co., Pa.

g RETNOLDS & (0.

MANUFACTURE

' Screws & Bolts

For Machinery of ¢very varlety,
ALSO
Bridge and Root Boelts,

3 STEEL & IRON SET SCREWS

eclalty. Also, Small Articles
for g’atemees in great numbers, at

No. 145 East 8t., New Haven, Conn

AMERICAN SAW CO.

TRENTON, N. J.
GREAT REDUCTION ~ PRICES

OF
MOVABLE-TOOTHED
¢¥ Send for new Price List, _g¢g
ADDRESS HUNTOON COVERNOR CC.LAWRENCE MASS.

CIRCULAR SAWS.
EAM GOVERN (
BORING AND TURNING MILLS.

JULY 1st, 1874,
ST WARRANTED BEST IN USE.
PATENTED APRIL 11, 18il.

MANUFACTURED BY

NILES TQOL WORKS

HAMILTON, OHIO.

Barnes’ Foot & Steam Power
Scr

0 aw.

For the entire range of Scroll Saw-
{ng, from the Wall to the Cornice
Bracket, 3in. thick. Every Wood-
worker should have one. Four years
{n_market—thousands using them.

Persons out of work, or that have
sgare time. can earn with one of
thesge foot po wer machines from 40
to %0 cts. perhour. Itisa pleasure to
ruc one,—Say where you saw ihis,
ond fend for full description to W,
F.&J. BARNES,Rockfora. Il ;R. C
BARNEs & BRo., 68 Park Place, N. Y

SEORGE BARNES & c0.,

Manufacturers, Syracuse, N. Y.
NOYE’S
MillFurnishingWorks

are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pdileys and Gearmg, epeclslly
adapted to flour mills. Send for catalo gu

J. T. NOYE & SON, Buffale, N. Y.

MORRIS, TASKER & CO.,
PASCAL ITRON WORKS: PHILADELPHIA,
_TASKER IRON WORKS, NEWCASTLE, DELAWARE,

FIFTH AND TASKER STRE‘ETS PHILADELPHIA.
..N0O. 15 QOLD STREET. NEW YORK.

OFFIi

OFFI(‘E AND WAREHOUSE

OFFICE AND WAREHOUSE . 0.8 OLIVER STREET BOS TON.
Manufacrurers ot Wrought Tron Weided Tu . galvanized. ‘and rubdber coated, for gas, steam and water.

Lajp-Welded Charcoal Iron Boller Tubes, Ofl- Well Tublnz ana Casing, Gas and Steam Fi- tir gs, Brass Valves an

Cocks,Gas and Steam Fitters’ Tools Cast Iron Gas and Water Pipe, Street Lamp rosts and Lanterns, Improve

Coal Gas Apparama &c. l" e would call the

Bspecial Attention 1 our Patent Valcanized Rubber-oated Tube.

¥ T. Carpenter.
Box T8, New Ygll')k city.

CHAEFFER & BUDENBERG, Magdeburg, German
Steam Gauges, etc. W.HRU¥RMANN. 1 Cedar St,, N,
IMPROVED 1874,

DOUBLE ACTING
BUCKE1-PLUNGER

) SteamPumps

AYS RELIABLE,
VALLEY MA(,HINE COMPANY,

Waathsmnton. Maas

A«‘vertlamp Agent.. Addrpsa

S

YY

FIFTH
incinnati Industrial Exposition,
1874,

Under the direction of a Board of Commissioners appointed by the Chamber o1 Commerce,
Board of Trade and Ohio Mechanics’ Institute.

Open to the Public from September 2d to October 3d.
Open for reception of goods from Aug. 3d to Sept. 1st

This GRAND EXPOSITION, the largert ever held in the ULited States, has achieved its popularity, not
only a8 the foremost Industrial Fair of Amer!ca, but as the only enterprise which i8¢ without a Stockholdii g
interest, and contributes nothing to any private prefit. It is supported by a Public Guarantee Fund of
8 QUARTER OF A MILLION of Dollars, and 18 in no sense a Private Enterprise.

The Exposition will be held in buildings especlally erected in the heart of the City, presenting an avail-
able exhibiting space of'eight acres under roof.

20 HOESE FOWER, E00T BOILER

VER Y C HEAP,
Address YALE LOCK M'F'G CO., Stnmford,CopnA._
0 < SALE—A complete list of Patm to.f

fice Repnne irom the vear 1790. App
. R. MARVIN, 65 Broadway, \*e\\ Y orkK.

H A. Vervaler's Brick Machines,

Made at Haverstraw, Rockland Co.. N. Y. Making nme
tenths of all the brick used {h the State, Send for circular.

PLANERS,

ENGINE LATHES, DRILLS &c. Send for Price mn.
NEW HAVEN MANDFACTURING CU
New Haven. Coun.

Machinists’
TOOLS,

For Patterns,

Tuiversal il huuk

C. H. REID’S PATENT, AUGUST 12, 1578,

A success. Heartily endorsed by all using it. Stronger and
more durable than any other. Holds dnlis from 0 to %, full
. size, and will hold much larger by turning down shanks to %.

_-==18 opesated quickly and alwaés easlly ; eannot clog, set, or in
5 any way get out of order. Has now been a year in constant
use, working pertectly. All are eold with full warrant, to be
rerurncd if not satisfactory. F. LL & CO., Manufacturers,
Danbury, Ct S8end for Tllustrated Descriptive Clrcuiar.

PORTLAND CEMENT,

From the best London Manufacturers. For aa]e b§
8 BRAND, 55 Cliff 8
A Practical Treatiseon Cement furnisncd !or % centa.

TO INVENTORS
AND MANUFACTURERS

ANTED! HYDRAULIC PRESSES.—
Makers of new or owners of second band By-
draulic Presses, plepared to sell Jow, can address, with
tull detalls, MORGAN, Box 28%, New 1ork.

Todd & Rafferty Machine Co.

MANUFACTURERS O
Che celeprated Greene Variable Cut—otf Engine; Lowe’t
Patent Tubular and Flue Bollers ; Plain Slide Valve 8ta
Jlenary, Hofating, and Portable Engines Bollers of al

£inds. Steam l’umps M1l Gearing, Shafting, &c.; Silk,
The Minacers of the 434 Exhibition ef the Americon Tns!itute, Cow, Oakum, Bg}g , Rope, Flax,and Hem, Mnch‘lnery.
of the City of New Yurk, beg to snnounce, that the Exhivition | Agents for the aven Manufacturing Co.'s Machin

Bufldinge on 2d and 3d Avenueu and 63d and 64th Streets, will be
open for the reception of heavy Machinery August 17th and for
other articlea, August 31st,1874. The Exhibition will be formally
opened beptember 9th.

For particulars, nddresl ““ General Buperintendent, A
Institute, New York.’

SUPER-HEATERS

Save fuel, and rupply DRY stesm. Attached to boilers
orsetin sepurste furnaces. H.W.BULKLEY,Engineer.
98leertv St.. New York.

sts’ Tools; for Judson’s Goyernors and Stop-Valves:
;. and Differential Pulley-Blocks
AREROOMS, 10 BARCLAY ST.. NEW YORK.

FORKS. PATERSON, NEW JERSEY

Grant’s Lighmi Screw Plate,

For testing Ovens, Boll-
Pyrometers- er flues, Blast 1ur‘nacen,

Super-heated Steam, Ofls Stills. &c.
. Addrese HENRY W. BULKLEY,
98 Liberty 8t., New York.

The uniy screw plate {u the world that makes perfect
threads—equal to lathe work—at a single cut. ill do
at least five times as much as any other. Alsoa large
varicty of Bolt Threading Machines of novel and im-
proved construction. Fine friction clutches.

WILEY & RUSSELL, Gr enfield, Mase,

G. ROGERS & CO., Madison, Ind., are

e the original introducers of TAN A’I‘E OF
sUDA for cleaning boflers. Their prep.ration of this
Salt was patented May 21s8t, 1871. It success has led to
many frandulent imitations against which the public is
warn ‘(. r T. 8. i8 the solid Salt itself—no ditution.
ONLY 1 TO 2 ovncns DAILY BEQUIRED. Price 35c. a lb.
Send to1 book. Reterences: Remington & Sous, lliov
.Y.; Root Steam Engine Co Owens, Lanc
Dver & Co. ,Hamlilton,0.; Ozel

Audreds JUH N A
ers, lreuton, N. J.,

UKD, G'> SUNS, muuumuux-

or 11. leeny St , New Yorg.
Whecle and Rope tor conveying power long distances.
Send for Circular.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

il-,l--l. Strengest, Cheapest. Best.

In the test at Holyoke,in
1872, the Houston gave the
kighest percentage ever
shown In s reliable test and
the highest average re-
sults ever obtained. In
srautlcal use it 18 everywhere

emonstrating its superior-
'ty over all others. Emer-
son's full report furnished on
application. 8end for Ctrct -

ar.

MERRILL & HOUSTON
IRON WORKS,

Beloit, Wisconsin .

PORTLAND CEMENT

A Practical Treatise on Cement furniched FREER.
L. Merchant & Co. i68outh 8t., New York.

ENCAUSTIC TILES

for floors. _Send for pattern sh.
MILLER & COATES, 279 Penrl St., New York,

THE AMERICAN TWIST

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

D1AMOND SoLID EMERY WHEELS.
82~ Illustrated Catalogue of Em-

i3 }ry ‘Wheels, Machinery, and Tools

20 to sell the IMPROVED “HOME
SHUTTLE” SEWING MACHINE,
the only practical, low-priced **LockStitch”Sewing
Machme ever invented. Address JOHNSON, CLARK
& Co., Boston, Mass.; New York City; Pittsburgh,
Ya.; Clucngo,lll., Louisville, Ky., or St.Louis, Mo.

o Working Models

And Experimental Machinery, Metal, or Wood, mnde to
order by T WRHNEE. 62 Gentor sl N V.

Universal Hand Planing
Machine, a labor-saving
invention, attached tc
any vise, to bench with
stand and chuck, or to
work itself, set to work
{n eny direction in a mo
Op and down feed

nent.
‘0 Tool; reversible self
crossfeed. Quickly saves
its cost Ip hands of all me-
ral worklog mechanics

2 DICKINSON'S
ARJUSTABLE DBIAMOND TOOL.

I

JaooB E. SUITTERLIN,
mf’r,60 Duane St., N.Y.

And Shaped Diamond Carbon Points, indispensable for

Turning Emery Wheels, Grindstones, also Trueing u DAMPER AND LEVER
hnrdengd Stee and Paper Calender Rollers,&c. Ad resl; REGULATORS B E s GAGE COCKS
J. DICKINSON, Patentee, 64 Nagsau St. MURRILL & KEI1ZER, 44 Holliday St., Balt.
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N. Y.;
dndommunvty Oneld.,N.Y.

Arrangements have been made for _rceduced rates of Fare and for the Cheap Transportation of Articles GEAR WEEELS ' OFALL KINDS,
for the Exposition, from all points of the Country. Parties proposing to exhibit will be furnished with with our ADDRESS ;
Premium Lists and Rules upon application to @ Pateat !ouldmg ~ N Y Steam Eﬂgiﬂe 00

. 3
Nachine, (4N
W. P. ANDERSON, SECRETARY, 98 Chambers St.
CINCINNATI, O. New YoRg
L - o=z Wy PLAIN, ENCAUSTIC,
gS8 238 eS8 E MAJOLICA.

3 el Ee =T ’ANDERSON MERCHAJVZ
g o R . Y@ SIT & 244 Pearl Bt N. Y

$E A &~ S o ¥ Circular furnished free
- u?u§ ¥ o ~ ¢

gul S 32kl = 8B

m m B0 &g

SW. QQ‘?\ LEOPARD & OTTER ST Pww

ROPE.

John W. Masop & Co.. 48 Broadway, New York.

E<UI—Z—UH-U) FOO4w

BEA7Y AND IMPROVED,
(.TJ(}II)‘l:ir % POND, MANUFACTURER

WLioery Streei, New ¥
Wareroowms T ree! ew Yors
A G STERBING Arem

FourTH

Nashville Industrial Exposition

MANUFACTURES, INVENTIONS, ARTS
AND PRODUCTS.
Opens Wednesday, Sept. 16, 1874,

AND WILL CONTINUE

Until Saturday, Oct. 17.

Nashville being the acknowledged Exhibiting pcint or
the South or West,and the accommodations belng grent
ly increased. The producers aud visitors ot the whole
country areinvired. For ruies and detailed par.icalars,
addres8 NASHVILLE INDUSTRIAL EXPOSITION
Nashville. T nn.

SEND FOR
Circulars descriptive
of the
GOODENOUGH

Improved Horseshoe.

All fitted tor use. Xo fires
required. Every Breeder, eve-
ry Farmer, every Horse Ownet
own Farrier.

Box 3044, P. O.
New York.

OFFICES:
34 & 36 Eliza-
beth Street.

nNo.98 ‘ GHA-»MAEW-YW

(,% EEVE
NW.SECY.
C. HENRYHALL& CO., 20 Cortlandt St , N Y.City

THE PULSOMETER.

The simplest, most durable and eftective
STEAM PUMP now in use. Will pump gritty
or muddy water without wear or injury to
its parts. It cannot get out of order.

Branch Depots:
11 Pemberton Square, Boston, Mass.
1327 Market 8t.. Phlladeln a, Pa.
59 Wells Street, Chic
South Westernu Expos: tlon, New Orleans.
811 & 813 North S8econd 8t., St. Louis, Mo.

HE “ Scientific American” is printed with
CHAS. ENLU JOHNSON & CU.” . Tenid nuo
~ombard Sts., Philadelphia, and 59 Gold 8t., New x org»






