S

s i 3 . o
- At e e |

B B B B B B B o B e B B B BB B B i BB B

Sl ko Ty :

[Bntered nt the Post Offlce of New \'nr.k N. Y., us Second Class Matter.)

A WEBKLY JOURNAL OF PRACTICAT, INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY AND MANUFACTURES,

.... -

G - e=a . TIANLT r » SN 1 TN T ' et £3.20 per A .
e P22 0 L NEW YORK, DECEMBER 6, 1879. A

‘z %
P’ P ’.
. N A !
N "_i'-,\ o )
P | W ‘o
M f/:.. / for ol A
,?“Q — Mi.:: v: - //'%(‘// 11‘\{ ..‘ ¥ 4
: DT rrTTTA i . &
CHINES g ’ T i SPo .
TING MACHINES DEBERREROND SEBUEING
FIGKETING AL TGETT — —
50 vEnoootagps g :
LTTED 0020000 gy —
LT LItLogopgy N

i i A 3
75 & P EhR - o g R H —- 1

0B nf HES gl RER gy == | =
» = h Bl

—

CARDING, LI | (B re—

—

MILLS OF THE WILLIMANTIC LINEN COMPANY.[Sce page 857.]

N,

St e M Ly

RN R by

UL,

T TN oS St

s Hea el o sl i T Y e S R it 5h i b i o

Y
)
=
X
2
&



- Srientific Amevican,
MUNN & OO Editors and Pr'oprietors.

PURLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

A, K, BEACH,

TERMS FOR THE SOIENTINFIO AMERIOAN.

Ono copy, one yoar, postago Inoluded. ... o B3 20
One copy, six manths, postage Included ..., 1 60

Cluby, ~One oxtrn copy of THE SCEENTIFIO AMERICAN will bo suppliod
gratis for evory olub of fve subsoribors at .20 eaoli; additional coplos nt
e proport) rato,  Post propald,

Remit by postal ordor. Addross

MUNN & €O, & Park Row, Now York

¥ To  Advertlsors —The rogular  eirenlation of the Seiexririo
AMEWIOAN 1% now Fifty Thousand Coples weokly, For 1830 the
publishers anticipate a still larger elrenlation.

The Sclentific Ameriean Supplement

I8 distinot paper from the SOTENTIFIC AMEIICAN, TIHE SUPPLEMENT
a Isnod wookly, Bvory numbor contains 16 potavo pagoes, with handsome
cover. uniform In alze with SCIENTIFIC AMERICAN,  Tormy of subseription
for SUPPLEMENT, 85 (008 your, postage pald, to subseribors.  Binglo coplos
10 conta.  Sold by all nows dealars throughout the country

Comblned Rntex. —The SCIENTIFIC AMERICAN and SUPPLEMENT
will b sont for one yoar, postago froe, on rocelpt of seven dollars. Both
PApOrs to ane address or difforont addrosses, as dosired,

The safost way to remit Is by draft, postal order, or registored lettor

Address MUNN & CO. 5 Park Row, N. Y

Sclentific Ameriean Export Edition,

The SCIENTIFIO AMERICAN Export Edition Is o large and splendid perf.
odioal, Issued once amonth . Each number contalns  about one hundred
0 QUATTO PEges, ng)tu-nlr ustted, embracing : (L. Most of the
latos and of the four proooding woekly fssnos of tho SCIENTIVIO
MAURIOAN, with its splondid engravings and valuable informntion: )
Commereinl, teade, ang faoturing ta of leading houses,
Torms for Export Bdition, $5.00 0 yoar, sent propaid to any part of th
world.  Singlo coplos 50 conte, ¢ Manufoturers and othors who dosire
to secure forelgn trade may have largo. and handsomely displayed an-
n%ghn ments poblishod in this edition st a very moderate 0ost.
0 ROENTIPIC AMNILIOAN la':xsort Edition has o large guaranteed clron.
Iation in all commercinl places throughout the world.  Address MUNN &
CO.L® ark Row, New York.

NEW YORK, SATURDAY, DECEMBER 6, 1879.

Contents,
(Ilinstrated articles are marked with an asterisk,)

u %
Haymaking, artifiolal*. . ...... 88 | Steam fitter. young, hints to* . . 855
lughes micro. and Blake trans, 300 | Telegraphic system of the world 352

hex, the* . 259 nlngl;nph{‘gn France.... ... 8
1 Towboat, Western ...  ........ 352
nflammable goods, a ban on,. Towing. steam. on the Erie canal %(2)
A
3

oventions, ngricultural. . 'rade mark decision, o
Inyentions, mechanical. .. 'ribute, handsome, .. .......... =3

Ll 1l Voleanic products of the Pacific 359
Wagon hardware trade. =3

LOLUErS PALONL . ..,.vere sores 3R
Linen Company, Willimantic®... 851

TABLE OF CONTENTS OF

THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 2035,

For the Week ending December 6, 1879,

Price 10 cents. For sale by all newsdealers.

I. ENGINEERING AND MECHANICS. —Shafting, Couplings, and Hang-
ers. 9figures,

Machinery from an Insurance Point of View, By A. J. BATES. (Con-
tinned from No. 2N )

How to Prevent the Rapid Spread of Fire. Architectural remedies
for the rapid spread of fire throngh bulldings.

Principles of Horseshoelng. Valuable advice by Dr. GEORGE FLEM-
ING, V.5 London.

Shingle Manufacture.

Advantages of Cumberland, Maryland, as a Manufacturing Center.

IL MINING AND METALLURGY —~The Lexington (il Belt, Santa Clars
County. Californis. Recent develop Pr sing wells.

The Sutro Tunnel. An address before the Bullion Ciub, by ADoLPH
SrTRO.

L. TECHNOLOGY AND CHEMISTRY . —Bracowell's Improved Bleach
ing Kfer. 2figures.
“Wood Stains.
On Gelatino-Bromide of Sliver. By D. VAX MONCEHOVES.
Hellotyple Printing Plates. How prepared.
A New Quantitative Analytical Method of Extensive Applicability.
Prof. A. Classen's process.
Turkey Red Ofl. By G. STRIX
Determining Sulphur. By ALRERT CoLsox,
Compound Nature of Phosphorus. By N Lockyen,
Spongy Sliver.
Fust Scarlet without Cochinoal.
1V. BLECTRICITY. LIGHT, ETC.~Carre’s Di-electrio Machine 2 fig-
ures. 1. The friction machine. 2 The di-electric Indouction apparatus,
The Most Powerful Telescope In Existence. By E. Nyisox.

V. MEDICINE AND HYGIENE. —~Curlous Case of Loss of Personal 1den-
try
The Eucalyptus and the Pine Considered in Relation to their Sanitary
Properties. By C.T. KiNGziry.
Nouralgia Cured by Nerve Stretching.
Anti-fat,

VL NATURAL HISTORY.—The Omng-Outang of the Garden of Accll-
matization, Paris. 1 fall page iMustration.
Bouth African Baboons. Notesby H. N. Mosvry.
The Omang-Outang. 1) figures. The orangs in Parls —Omng-cutangs
In Bornoeo ~The orang’s fighting propensitios.—~The orang and evolu-
won.
The Homing Instinct in Pigeons.
Phylloxera
Hedge Hog snd Viper.

VIL-ARCHEOLOGY —New Explorations of the Rulns st I'slenque, Mex-
loo. By M. F. MAren. 2figures.

Academy of Sciences. New York, 83 | Masters and approntioos. ....... . A
American indostries . .... .. 87 | Mining tunnel, Colorado ......... an
American institute of architects, Motor, tramway, new* . &l
Anaconda. crushed by an 83 | National publio hoalth . A58
Astronom notes.......... Natural history notes. .. o B0
Commercial enterprise ... Nearsightedness,. ... . 31
Dalry fair, internationnl.......... NOtes and quorfes ... ..., 364
Ded[ reservative of the........ 850 | Projectilo, mlllln? DOWaciia,sdns 00
Electrical generator, Edison's.... 80 | RReading room. British musoum . 41
RIPSIONANBR. - cois ke v fonmaseansss 362 Sea, where Israelites cross'd, 454
Fish, cross-breeding among...... 3% | River, Manchester and Liverpool 151
Gas well and carbon factory. ... 3852 | Sorew driver, ved* .. 358
Galatine, purifying.. ....... .. 961 | Slag boller covering....; R 1}
Glass tubing®. . ........ vy W1 | Steamer, Canard, new, . 58

Scientific Jmervican,

THE TRADE MARK DECISION.

Tho thgpo cases of the United States against Emil Steffens,
Adolph Wittemnn, and W. W. Johnson—all prosccutions
for violations of the trade mark Jaws embodied in sec-
tlons 4,087 to 4,947 of the Revised Statutes—were decided
by Justice Miller in the Upited States Supreme Court, at
Washilngton, Novembor 17. The lower courts had been
divided in opinion 08 to the constitutional power of Con-
gress o legislate on thin subject. It was maintained by
counsel who sought an afMrmative answer Lo the guestion
that two clouses in the Foderal Constitution furnish sufll
clent warrant for the legislation in dispute, nnmely, the 8th
elnuse of seetion 8, artiels 1, which provides that Congress
shall have power to pass Inws to promote the progress of
seienco and the useful arts by securing for limited times to
authors and inventors the exclusive right to their inventions
and discoveriea; and the third clause of the same seetion,
empowering Congress Lo regulate commerce between the
States and with foreign nations.  The court declared the
atlempt to identify trade marks with works of authorship
and invention to be surrounded by ingurmountabla difficul-
[ties, If the symhol, however plain, simple, old, or well-
known, had been first applied by n elnimant as his distinet-
ivo trade mark, he could by registrations secure the right to
its oxclusive use.  While guch legislation might be a judi-
clous aid to common law on the subject of trade marks, and

a |
within the competency of legislutures whose general owners

embraced that elass of subjects, the courl was unable to find
any such power in the constitutional provision concerning
authors and inventors,

With regard to the argument that a trade mark is used to

identify n particular class or quality of goods, and that as so
used it is a valuable aid or instrument of commerce, and
comes within the scope of the constitutional provison cited,
the court held that the clause gquoted does not bring within
‘the control of Congress every species of property which
lis the subject of commerce, or which is used in
commerce (Wallace ws. Louisinng, 8 How, 78; Paul 2s.
Virginia, 8 Wall. 168), and that the legislation in question
did not limit the use of trade muarks to inter-state or inter-
national commeree, as it should do if based on the constitu-
tion or provigion quoted in its support, If it referred to
all trade and to commerce between all points, it was obvi-
ously an exercise of power not conferred upon Congress.
That this was the purpose of the legislation in question
seemed, in the opinion of the court, to be evident. It con-
templated the establishment of a universal system of trade
mark registration for the benefit of all who had already used
a trade mark, or who wished to adopt one without regard to
the character of the trade to which it was to be applied or
to the locality of owner. Such legislation was, in the opin-
ion of the court, in the excess of Congressional power. It
had been urged that if Congress had power to regulate
trade marks used in commerce with otber nations and
among the several States, its legislation, so far as it related
to that class of cases, should be beld valid; but to this the
court held two objections: First, that there was nothing to
show that the trade marks in the three causes under con
isideration were used in that kind of commerce; and, second,
that it was not within judicial province to give the words
used by Congress a narrower meaning than they were mani-
festly intended to bear. To do so would be virtnally to
make a law which would be only partial in its operation,
and which would complicate rights which parties would
'hold in some instances under acts of Congress and in others

| The peculiar and hazardous

[DrcimBeEr 6, 1870.

the fees received for the 8,000 or more trade marks thus far
registered,

A

A WESTERN TOW-BOAT,

The Pittsburg coal firm of W, I, Brown & Co, have Just
completed and added to their fleot of tow-bonts the Harry
Brown, o typical Western river tow-hont, heing the most
powerful and complete high pressure eraft of its kind afloat.
conditions which attend the safe
delivery at New Orledns of a ' tow " (from 200,000 Lo 500,000
bushels) of Pittsburg coal cannot he
are they likely to be clearly comy
anen.,

fully shown here, nor

srehended by any hut river
v " . . = o
The first 500 miles below Pittsbure comprises a suc-

cedsion of tortuous windings, of shoals and “rifflos,” and
bars and counter-currents, To suceessfully run this gaunt-
let with a cumbersome, deeply lnden tow, contuining tens of
thousands of tons of coul, boats of the Hurry Brown typo

Lare required, with light draught and enormous steering nw

well a8 propelling power,  Their pilots must have absolute
control over a rigid mass that often takes up all the avail-
able water in the channel, both ns to width and depth, To
render thig possible the Western river man pluces his hoat
behind his fleet of coal-laden bonts and barges, and by means
of great hawsers binds the whole mass of a score of craft
intoa solid ** tow.”

On the Ohio and Mississippi rivers the Hudson River or
canal system of towage would be utterly useless, Hence
in the Harry Brown's construction features unintelligible to
Eastern boatmen may be noted, Her dimensions are as fol-
lows: Length on deck, 210 feet; bheam, 42 feet, over all, 52
feet; hold, 515 feet. Engines, one pair, high pressure. 26
and % diameter of cylinders, 10 feet stroke. Seven steel
‘boilers, 40 inches diameter and 28 feet long, furnish the
necessary steam, at 170 pounds pressure, test pressure of
boilers being 260 pounds hydraulic. An auxilinry or ** nig-
ger” boiler, 38 inches by 10 feet, supplies steam for engines
| operating capstans, ete.  The wheel, located at the stern of
the boat, is 26 feet 4 inches in diameter, length of buckets,
32 feet, each bucket or paddle being 82 inches in width. The
| wheel shaft, upon which the greatest strain is brought to
( bear, and upon which the safety of boat and tow de-
pends, is a special feature of the Harry Brown, being the
first wrought steel shaft ever imported and used upon ariver
tow-boat. It isof crucible steel, from the works of Krupp,
at Essen, and weighsalone 20,600 pounds; with flanges, ete.,
40,000 pounds; and cost 18 cents per pound delivered in
New York. Its dimensions are: Length, 36 feet 7 inches:
dinmeter at journals, 13 inches; in center, 15 inches. Rud-
"ders, four in number: one pair, balanced, 25 feet long; one
' pair, wing, 141¢ feet long; actuated by steering wheel, 121§
feet in diameter, with 16 inch barrel.
| Ready for business the Brown draws only 3 feet 4 inches
forward and 3 feet aft, a great desideratum, enabling ber to
return to port during a season of low water. In service, and
'to maintain steam at 170 pounds, the boilers will evaporate
5,000 gallons of water per hour, and the engines evolve
1,750 horse power. This boat, with a favorable stage of
'water—9 to 12 feet at Pittsburg—is expected to take to
New Orleans and other Southern ports from 28 to 30
loaded coal boats, say 600,000 bushels, or the total output
of 6 acres of a 43¢ foot vein of Pittsburg coal. Such & tow
measures 850 by 200 feet, and reduced to tons of 2,000
pounds, contains 22,800 tons. A loaded coal boat draws
from 734 to 8 feet, a harge from 6 10 7 feet. The former’s

busbels.

iunder State law. The question of the treaty-making power  load is 23,000 to 25,000 bushels, the latter 12,000 to 13,000
|

of the General Government over trade marks, and the duty
of Congress to pass any laws necessary to carry such treaties

| into effect, was left untouched. The only question in the |

three cases under review was whether tbe statutes of 1870
and 1876 could be upheld in whole or in part as valid and
constitutional, and that the court answered in the negative.

From this decision many have hastily inferred that no pro-
tection remains for the property rights of merchants and
manufacturers in trade marks, and no means of preventing
the markets from being flooded with spurious wares bearing
well-known and respected labels. But such isnot the case
Those who have been using trade marks have acquired a
common law right to them; and in case they are counter-
feited their owners can at once bring suit at equity to re-
strain and to recover damages in the courts of any and
every State where the infringement occurs; orin the United
States courts in case the litigants are citizens of differ-
ent States,

The advantages of the laws which have been aeciared un-
constitutional lay simply in their enabling all suits for in-
fringements of trade marks to be brought in United States
courts, and in providing for a formal registration of
trade marks by the Patent Office, the certificate of which
was accepted in all the courts of the country as prima facie
evidence of ownership. Another advantage of such regis-
tration arose from the facility it afforded for determining
whether a desired trade mark had been previously adopted
by another, thus preventing unintentional infringements.

It is proper to add that this decision does not in any way
affect the protection of trade labels by copyright.

The Patent Office will continue to register trade marks as
heretofore, notwithstanding the unconstitutionality of the
laws upon which such registration hus been based, trusting,
doubtless, to prompt action on the part of Congress to fur-
nish the necessary legislation for the permanent continu-
ance of the work. Should this fail, Congress will no doubt
provide by appropriate legislation the means for returning

In the Harry Brown is embodied every feature that long
experience could suggest or money procure tovbmkc her the
model of her class. At present prices for iron, ete., she
' could scarcely be built for $60,000, though her actual cost
was §50,000.

e
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; MURRAYSVILLE, PA.

About a year ago, in boring for oil at Murraysville, near
Pittsburg, Pa., the boring tools tapped an extraordinary vein
of natural gas. The flow was estimated at about 50,000 cubic
fect per hour. Recent measurements show that instead of
decreasing, the present flow is fully 10,000 feet per hour
greater than the first estimate, while the pressure at the
mouth of the well is 90 pounds per square inch. This enor-
mous quantity of natural fuel has, up to this time, been
mostly wasted, but will soon be utilized for the manufacture
of carbon black, or ** lamp” black, as it is more commonly
called. !

A Pittsburg firm, Messrs. Sbmm & lhu)ys,m at work
upon a contract for the machinery mdﬂmw'hat will
probably be the largest carbon black factory in the world. The
appliances for collecting the soot from the Murraysville gas
are the following: Near the well is erected tb'gm&bnﬂﬁlng.
300 by 175 feet, and into it the gus is led in four panlld
lengths of 250 fect each, of 2 inch gas pipe. ~Along thesides
of these are fitted short branches of 14 gas pipe, terminating
in & slight upward curve and tipped Mm 'gasburo-
ers of 6 foot per hour capacity. Above these burners, at a
distance of 10 inches, are plgmd.;syuj!ud cast iron pls
contlguous and forming a smooth surface whereon
bon black is deposited. A small car travelir
between burners and plates, md.mllhul
device, plies forward and back every ten mi
twenty-four hours. This ca is

5




Srcientific Jmevican,

ing through wire rope and suitable’ gearing, 'ovor. thoy contained different proportions.  In other words,
The smoke or carbon black isscraped into pans some of them were more or less diluted with water, None
, and these aro dumped at each end of of the samples of milk examined were found to contain any
seeptaclos, which are fn turn emptied and de- more serious ndulterant than water, A diligent senrch was
uritying and packing house, After simply tmado to find Lrightly colored cucumbers whose tint would
wele,, by passing through sieves, the soot seem to indicato that copper had been used fo make them
is ready for the market, The daily product of this plant more attractive; in none of them, however, was even the
' ‘pound carbion black per burner, £. ¢., 2,000 pounds, faintest trace of ¢opper found to be present.  Canned goods
’ urners,  Another plant of 4,000 burners were found to be free from all deleterious substances, Spices
is the 8,000 burners to turn out two tons of car. procured from various sources differed greatly in strength,
bon black daily. There will then atill be 12,000 cubic foet of 'and all contained forelgn substances increasing their bulk
a8 go to waste hourly, sufficient to light o good sized town, "and diluting their pungency. Different samples of teas ex-
The owners of the Murraysville gas well refused $20,000 for [nmlncd chemically and under the microscope revealed the
it from the Edgar Thomson Steel Works, of Pittsburg, who fact that they were adulterated by leaves of other plants to a
wanted to connect the well with their works by o gas main, | very great extent, Some of the cheapest kinds, selling (say)
about 15 miles in length, for 86 cenis a pound, contained no tea leaves whatever.
The phenomenon of an invisible gaseous substance issuing | Candies were found to be much more free from injurious
from®the earth made visible, condensed into solid form, and | substances than the public has been led to believe. Many of
packed up for market is strikingly illustrated in this cstab- , them contnined o large admixture of glucose, but the color-
lishment. The gas a8 it issues from the ground is unseen, D& matters used were comparatively harmless. In some of
but a given volume of it is found by chemical analysis to l them aniline colors were used, whlcb: although poisonous,
consist approximately (we do not mean tosay absolutely and | ¢annot be fairly so-called in the very minute quantities neces-
exactly) of twenty-four parts by weight of carbon and four 84 to color candy. '
parts of hydrogen; in other words, a quantity of the gas that Prof. Leeds also examined green fvgll pnpers.for arsenic,
‘weighs 28 pounds is made up of 24 pounds of carbon and 4 and exhibited several tubes containing arsenic e.xtrnct.ed
pounds of hydrogen. This hydrogen seems to have the from them. These papers must be condemned as highly in-
power of imprigoning and concealing the earbon from human | Jurious, especially as the arsenic is but loosely applied to the
view. But carbon is carbon, whether in this gas or existing surface and is easily diffused thrO\.lgh the air, whence it finds
in the carbonic acid that gives pungency and effervescence 118 Way into the lungs,  One specimen of arsenic shown was
10 the soda water we drink, or in the lampflame imparting its “extracted, curiously enough, from a little green Christmas

|

Drilliancy, or in the sparkling diamond, the hardest of sub-
stances and the purest form of carbon,

The carbon that comes up in the gas well is rendered visi-
ble by separating the hydrogen from it, which is done by
the heat of the lame. The hydrogen contained in the gas is
burned up by uniting with the oxygen of the air, but only
4 portion of the carbon is burned; the unconsumed portion
of the carbon, liberated by the burning of its hydrogen, rises
up against the plates, where its sticks fast until scraped off
as described.

e

NEW YORK ACADEMY OF SCIENCES.

The Chemical Section of the New York Academy of Sci-
ences met Monday, Nov. 9, Prof. Newberry in the chair.

Mr. Kunz exhibited a specimen of fluorspar, one half of
which was of an amethyst tint, and which had been fash-
ioned into' a rude ornament, It was found near Elizabeth-
town, Harden county, Ill.,, where fluorspar occurs in im-
mense deposits.

He also exhibited a rock erystal pitcher of exquisite work-
manship. It was made of an unusually large piece of crystal,
and is without a flaw. Messrs. Tiffany & Co., to whom it
belongs, value it at about six hundred dollars,

The paper announced for the evening was on the

ADULTERATION OF FOOD,

by Prof. A. R. Leeds, of the Stevens Institute of Tech-
nology, who had undertaken the investigation of a large
number of articles of domestic consumption as a part of the
work devolving upon him by his connection with the New
Jersey Board of Health,

Prof. Leeds prefaced his-remarks by the reassuring state-
ment that many of the fears awakened io the public miod
by the discussions in the newspapers concerning the deleteri-
ous or even poisonous character of various substances said
to be used in the adulteration of many articles of food are
entirely groundless, and that the most searching analyses in
his own luboratory failed in pearly all cases to reveal their
presence, although the articles tested were for the most part
purchased at the meanest shops, whose custom consisted of
the poorest class of the community. The adulterations
found consisted mostly of substances harmless in themselves
und used for the purpose of increasing the weight or bulk of
the articles sold,  Buch adulteration must of course be
branded ns fraudulent; but while it is an offense against
public morality, it is not one against public health. The
following ure some of the articles examined.

It has been objected to by some that bread is adulterated
with potatoes, but this addition, so far from being injurious,
nctually improves the quality of the bread. A few samples
of brewad contained very small quantities of alum, said to be
used for the purpose of making it whiter and lighter. Some
contend that a very little alum is not injurious because it is
rendered inert by the phosphate of lime contained in the
flour, and also by the ncids of the gastric juice. Not the
slightest truce of copper was reveanled in the bread examined
Saleratus was

by the most searching methods of analysis.

found in nearly all eases to consist, as it should, of perfectly
pure bicarbonate of soda; but cream of tartur was found to
be adulterated in some cases ns much as sixty per cent, with
terrs albn.  Boking powders, which should consist of bicar-
bonate of soda and eream of tartar in suitable proportions,
kept from combination by the admixture of a little starch

powder, were found to vary greatly in the amount of their

effective constituents. Al the sugars examined were found

. . ' |
10 be perfectly free from all injurious substances, while the

ehienper grudos of slrups contained considerable glucose, n
substanes much inferior in swectening power Lo eane sugar,
No trace of strychnine, cocculus indicus, or other poisons
populurly supposed to be used in the manufacture of liquors,
No sulphurie, nitrie, or hydro-
All the sumples exam

beers, ete., were discovered
ehlorle nolds were found o vinogor

lned derived their activity from weetie acid, of which, how

tree candle,
| He concluded his paper by remarking that three things
lwere necessary to keep the practice of adulteration in check:
‘a strong public sentiment kept aroused by the public press;
!the enactment of stringent laws; and the appointment of
competent persons to execute them.

Mr. Kunz remarked that a firm in New York city made a
fortune by selling coconnut shells to thie manufacturers of
| 8pices, who ground them up to increase the bulk of their
| products,

1 Capt. Blake stated that it was perfectly impossible to buy

pure tea at 85 and 50 cents a pound, seeing that a good

[ article costs $1 a pound at Fouchoyw. (0255 058 (5

The New York Academy of Sciences met Monday even-
ing, November 17, President Newberry in the chair. A
large number of minerals was exhibited, among which a
rough dinmond from Brazil and a diamond erystal from
South Africa attracted much attention. They were shown
by Mr. Kunz, expert in gems at Tiffany & Co.’s. The first
paper of the evening was on some

RECENTLY DISCOVERED CAVES,

by Prof. Newberry. A great many caves having been dis-
covered in this country within the last few years, it may not
be wholly devoid of interest to those who have not made
them the subject of special study, to describe the method in
which they were formed. An excellent illustration is fur-
nished by the triangular plateau of Central Kentucky, which,
like all the formations abounding in caves, consists chiefly
| of limestone rock. This rock, by its numerous fissures and
joints, as well as by its solubility in water charged with car-
bonic acid, is peculiarly liable to be attacked by the action
of rain water, which always contains a small percentage of
carbonic acid. The surface of this plateau is always dry,
and no rivulet or brook is found upon it. The rain almost
immediately finds its way to the underground channels
which previous rains have hollowed out, and continues the
work of excavation. At first the natural joints or seams of
the rock are widened into fissures, and then, where some
portions are more soluble than others, these fissures are fur-
ther hollowed out into caves, some of (hem twenty and
thirty and even more feet long, whose ceilings and floors
are adorned with beautiful stalactites and stalagmites do-
posited from solution as the water containing carbonute of
lime slowly filters in and eviporates, In this way immense
tracts of country, where limestone is the principal forma-
tion, are literally honeycombed with subtorranean caves.
[ The Mammoth Cave itself is & member of such n system of
caves.  In many cases, especially in the region of the Upper
Missouri, and between the Rocky Mountaing and the Sierra
Nevada, the same voleanic action that upheaved the lime:
stone also brought up from below springs containing metals
lic substances in solution. These substances were then de:
posited in the fissures of the rock and also on the walls nnd
floors of the caves, The most common are ores of iron,
such as limonite, and of lead, such as galena. Many for-
tunes have been made and lost again by those who made it
their business to explore these limestone regions for caves
containing lead. The method followed s that of simply
sinking wells at intervals and examining the excavated min.
erals, In this connection Dr. Newberry told an nmusing
story of an enterprising individual who had spent several
fortunes acquired in this way., When at length his purse
was nearly exhausted, he speat his time driving around the
[ country to examine the wells dug by othors in the hope that
his superior experience would enable him to recognize signs
of mineral deposits which had escaped the oyes of others,

He succeeded in purchasing an unpromising looking well

for u hundred dollars, and, upon exploring 1t, he found suf.

ficient indieations to warrant him in buying up considernble

land around. When he had established bis title, he de

seended his well alone to continue his soaroh.  To his great

Isurprise, he struck o pussagewny leading into & cave that

contained thousands of tons of lend ore. He jumped down
into it, stuck his candle into the sand, and began to reflect
how he could apply his new fortune to a better purpose than
i former ones. His pleasant reveric was, however, brought
to n sudden close.  His last candle went out, and he was left
in darkness so dense that he could not find the hole through
which he had entered.  After many fruitless attempts he
finally thought of the following very sensible method. As
he tried each spot slong the walls of the cave by raising his
pickax above his head and feeling his way with it, he marked
the place with a stone. He finally regained the upper re-
gions hungry and faint, after an imprisonment of forty-
cight hours, Notwithstandiog his good resolutions, the
new fortune did not last much longer than the old ones.

The caves found between the Rocky Mountains and the
Sierra Nevada, in the region of the lost mountains, so-called
heeause short mountain chaing rise there at intervals from
n perfectly level surface, are distinguished by the fact that
they contain the precious metals associated with iron and
lead: gold with iron pyrites and silver with galena. The
celebrated Emma mine and the Eurcka are examples of this
kind of deposit. The fluctuations in the value of mining
stocks of this kind depend upon the beautiful uncertainty
as to the continuity of the deposit. It may * pinch out "—
that is, become go insignificant at any time that it will not
pay to work any longer; and then again it is just as likely
that new openings into rich deposits may be found.

The next paper was on a new proof of the

* SUBSIDENCE OF OUR COAST,

by Prof. G. S. Martin. He exhibited specimens of peat that
had been washed ashore at Long Island. They were similar
to those found by Scudder on the Nantucket beach, and by
Dall at Nahant. Their appearance indicated that they had
been burrowed into to such an extent as to cause them to be
broken by the action of the waves and detached from ancient
peat bogs, whose edges crop out along the coast under the
surface of the sea. These bogs, which belong to the period
of glacial, or perhaps to that of terrace, elevation, thus fur-
nish an additional evidence of the subsidence of portions of
our coast extending through long periods of time.
C. F. K.
— e e
The American Institute of Architects.

The thirteenth annual convention of the American Insti-
tute of Architects began in this city, Nov. 19, nearly all the
chapters being represented, In hisannual address, President
Walter spoke very hopefully of the influence exerted by the
organization in raising public opinion to a higher level in all
matters pertaining to architecture. Works of recent date ex-
hibit, he said, a freshness in their architectural handling that
seems Lo indicate the advent of a new era in the art of design.
The manifest tendercy of architects to break away from the
trammels of conventional rules, and to make style subservient
1o the epirit of the age, indicates a progress in the develop-
ment of independent thought hitherto unknown. Architec-
ture, both in this country and in Europe, is obviously in a
transition state. What may be the result remains to be
seen; if, however, architects are careful to design their works
on true wmsthetic principles and in conformity with the sci-
ence which underlies the art, it is not likely 1o be regretted
that they show a disposition to do their own thinking.
Classic forms and combinations are everywhere yielding to
more ornate compositions bearing the names of fashions of
building having no trace whatever of paternity, either
ancient or modern. Particular stress was laid upon the
claims of domestic architecture, particularly with reference
to improvements in processes for warming and ventilating
dwelling houses, the disposition of sewer gas, drainnge, and
other sanitary questions,

e e

THE NATIONAL PUBLIC HEALTH ASSOCIATION,

The annual convention of the American Public Health
Association took place at Nashville, Tennessee, Nov. 18
Over two hundred members were present at the first session,
including nearly all the leading sanitarians of the country,
The programme announced some weeks since in this paper
contained many subjects of interest and importance to the
whole country; and there is reason to expect large public
benefits to flow from the united attention brought to bear
upon the great questions of public sanitation treated in the
numerous papers and discussed by the members.

- - & —
Tae description of Ward's steam generator, on page 333,
of current volume, states that the generator furnishes steam
to a single engine.  Mr. Ward informs us that it supplies
steam for two englines, 94 cylinders, 86 inch stroke, makiog
85 revolutions per minute,
- e —

A Ban on Inflammable Goods,
In consequence of recent disclosures the directors of the
North German Lloyd’s Steamship Company have decided
to refuse transportation on their vessels to the clams of heavy
French silks which are so weighted with chemicals and oils
s to cause danger of spontaneous combustion.

bbb
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A Haxpsome Twisure.—The Lords of the British Ad.
miralty bave givon orders for the making of a handsome
piece of furniture from the tmbers of the old Arotie ex-
ploring ship Resolute for presentation to Mys. Grinnell, the
widow of the late Henry Grinnell, of New York, whe fitted

out athis own expense two expeditions for (he search of
Sir Jobn Franklin, '




i NEW TRAMWAY MOTOR.

The accompanying engravings represent a very successful
little motor used in propelling tramway cars. In the month
of March, 1877, sixty-five locomotives of this style were in
use in Strashourg, Hamburg, Geneva, Paris, Milan, Rome,
Madrid, and Turin. It s stated that trials made with this
and other locomotives in Berlin, Cologne, Porte, ete,,
resulted in a victory for the Brown locomotive.

The movement of this machine is very quiet and regulor,

to by a single per
son. The exhaust
makes little noise,
in fact is bandly
perceptible.  The
gentleness of the
action is due to the
transmission of the
motion by thelever,
A, which gives a
perfect equilibrium
to the moving parts.
There are control-
ling levers at both
ends of the locomo-
tive, so that in
whatever direction
the train moves the

T
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Where did the Xsraclitos Cross the Red Sea ?
This query, some explorer ling suggested, may be solved
(with our present apphances for fathoming depths. The
' Christian at Work, alluding to the subject, suj.'; that three or
: four theories prevail as to the spot the crossing was made,
The Arabs gay several miles south of Suez. between the
promontory of Atakah and Ayan Musa, where the Red Sea
is about ten miles wide. This view {8 strencthened by the
Bible reference to the walls of water on both sides ﬂ.f the

AT

Propoxed River between Manchester and Liverpool,

A meeting bas been held in Manchester for the purpose of
considering the expediency of the proposal for the construc-
tion of a tidal navigation for going steamers between
Manchester and Liverpool. At this mecting Mr. Hamilton
Fulton, the engineer, explained the nature of the proposal,
and stated that the length of the channel between Manches-
ter and Liverpool would be about 86 miles. The minimum
width of the navigation would be 200 feet, and the minimum

On

the mechanism is simple, and the locomotive can be attended | army, but, as Dr. Schafl save, ** jt 12 impossible that six hun- | depth at low water spring tides would be 10 feet, or about

2

2 feet more water
than exists at low
water over the bar
at the mouth of the
Mersey, A basin
would be provided
at the Manchester
end of 81 acres with
16,000 lineal feet
of well construcied
wharves, and all
requisites for ship.
ping accommoda-
tion on a large
scale. The estima-
ted cost of the un-
dertaking is £3,500, -
000. Mr. George

engineer can al-
ways sit in front.
The fire box is fur-
nished with an in-
clined grate, upon
which the descent
of the coal is very

Hicks, of Manches-

ter, presented a
statement as to the
probable revenue,
which, if realized,
would give a large

regular. A single
charge of coal lasts
about one hour.

The beiler is of
the style generally used in small locomotives, but the verti-
cal part is so large that the level of the water can vary about
pineteen and a half inches, which corresponds to about
seventy-five gallons. The boiler is filled at the station, and
the engineer need not waste time during the trip to refill
the boiler, and it is therefore possible for a single person to
run the engine, as has been proved at Strasbourg.  The distri-
bution of the steam in the cylinders is obtained by means of
peculiar mechanism which receives jts motion directly from
the crank. By this means the expansion can be regulated
to any desired degree. With a boiler pressure of 150 Ib.,
the steam may be cut off early in the stroke. In Strasbourg
and Beziers, where
the grade isfromone
to one and a quar-
ter inches, these
machines draw four
cars with 200 to 250
passengers, In or-
der to diminish the
noise of the exhaust
steam it is allowed
1o pass into a vessel
situsted  between
the cylinders and
containing  waler.
The pressure in this
vessel is almost con-
stant, which causes
the steam to escape
continuously and
with noise. The
chimney consists of
twosheet iron eylin-
ders, between which
there is a packing
of mineral wool, ()%
which prevents all s
vibration.

The steam passes b i
from t(he vessel be- \
tween the cylinders L
into a series of short
tubes placed in the
chimney, At every 4
stroke of the piston ; N\
a good draught s '
obtained, which su-

perbieats the smoke '

snd gas, and makes

NEW TRAMWAY MOTOR.

dred thousand armed men, with women and children, and
their herds of cattle, could have crossed so great a distance
in one night without a prodigious accnmulation of miracles.'
Another theory places the crossing at the head of the gulf,
a little north of Suez. Here is a shoal channel, four miles
lorg and less than half a mile wide, in which there are
several islands and sand banks, bare at' low water. The
Israelites might easily have crossed here; indeed, so strong
is the tide that a strong east wind—such as we are told
Jehovah caused to ““ blow all the night "—would have made
the walls of water of which the Bible speaks. This place is

generally favored by modern biblical critics. The reader

et

’ il

(s

return upon the pro-
posed outlay.

Owing to the in-
ability of several
members of Parlia-
ment and others to attend, the further consideration of the
subject was adjonrned.— Warrington Guardian.

Crushed by an Tnacondn.

One of the most intrepid wild beast tamers in Europe,
Karolyi, a Magyar of colossal stature and extraordinary phy-
sical strength, has recently fallen a victim to a dread contin-
gency of his perilous profession. He was performing before
a crowded audience in Madrid the other day one of his most
sensational feats, which consisted in allowing a huge boa
constrictor, over twenty feet in length, to enfold his body in
its tremendous coils, when suddenly a piercing cry escaped
him, which was
greeted by the pubs
lic with a8 round of
applause, under the
supposition that its
utterance  consu-
tuted a part of the
performance. It
proved, however, to
be the outcome of a
strong man’s death
agony. The gigan-
tic snake had tight-
ened its coils amd
crushed poor Karo-
1yi’s life out of him
with one terrific
squecze,  As  his
head fell back and
his eyes became
fixed in a glassy
stare, the plaudits
died away.and were
succeeded by the
stillness  of utter
consternation. The
snnke and its life-
less vietim swayed
for a second or two
of inexpressible hor-
ror and then top-
pled over on the

boards of the stage:
but the boa did not
in the least relax his
v grip  upon  the
| ccrpse, which re-

it invisible at the

top of the chimney.

If the normal at-
mospheric tempern-
ture is higher than
50°, this method will answer, but in winter o surface con-
denser, over which the steam passes after Jonving the cylin-
der, is required. The axle boxes are constructed so that the
smallest carves ean be turned without difffieulty.

e — 4 O -

A coaT of gum copal varnish applied to the soles of boots
and shoes, and repeated ax it dries until the pores are filled
and the surface shines like polished mohogany, will make
the sole waterproof, and it lasts three times longer,

TRAMWAY MOTOR—LONGITUDINAL SECTION.

will reeall the fact that it was here that Napoleon, degeived
by the tidal wave, attempted to cross in 1709, and, in his
own words, nearly beoame a second Pharnoh.  As wo have
sadd, 16 in not likely that nny of the rusty old chariols, nor
so much ns o broken sxle or harness buckle, will ever be
brought to light. Possibly some papyrus may be found
with o private record of the wonderful event. But the
search for thisn would be sbont as uncertain as the hunt after
the precions stones that Aaron wore in hix breastplite.

monster, of whose powers such appalling proof had been
given. At length it occurred to one of Karolyi's attendants
to place 8 howl of milk in a cage within sight of the mighty
gorpent, which siowly unwound jtself from the dead body
and glided into its den, irresistibly tempted thereto by it
favorite dainty. A post mortem exsmination of the unfor
tunato athlete's remains. discovered no fewer than eighty-
woven fractures of his bones effected by the constriction o

=
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%Wacl-!@wn!lvn“‘l- at presont very
enm heating of private houses, churches,

s principal merits, when well done, are: It is
t is noiscless; the temperature of the heating surface
15 low and uniform; all the Water of condengation is returned
into the boiler except u very small loss from the air valves;
keep the stufling boxes of the heater valves tight;

AL

it is casy to.
and it 18 00 more trouble 10 manage than u hot water appuara-
tus.
There are four systems of ‘low pressure steam piping,
whose principal features are:
Iste Main distributing pipes and distributing risers, with
‘corresponding return mains and risers (see Fig. 1, at A).
2d. Main distributing pipes and distributing risers, with
a corresponding return main and a separate return riser for
every coil or heater, the return risers not to be connected
w ;& other until they are below the water line (see Fig. 1,
at B).
ad. Muin distributing pipes and distributing risers, with
corresponding return maing and no return risers, the dis-
tributing riser carrying the water of condensation back
through a relief to the main return pipe on the floor of base-
ment (see Fig, 1, at C).
4th. (The single pipe job always a small one.) A single pipe
for every heater, run directly from the top of the boiler to the
heater, rising all the time in the direction of the heater, and
of size sufficiently large that the steam passing to the heater
to supply the loss from condensation will not interfere with
the condensed water returning along the bottom of the

pipe.
NOMENCLATURE.
The same names always apply to the same part of the cir-
culation, no matter what the system. The word circulation
means the whole distribution of pipe in any one job.
The Main Steam or Distributing Pipe.—The vearly horizon-
tal live steam main, generally near the cellar ceiling
(@’ a" a™).
Lhe Main Roturn Pipe,—The nearly horizontal pipe on the
tloor, or thereabouts, of the cellar, for carrying the condensed
water buck to the boiler, & 070",
The Steam Risor,—The pipe that carries the stenm from
the main distributing pipe to the radiators (¢' ¢” ¢”).
The Return Riser.—The pipe that carries the condensed
water from the radiators to the main return (@ d°).
The Steam Riser Connection,—The pipe that joins the main
distributing pipe and steam riser (¢ &),
The Return Riser Connection.—The pipe that conneets the
rolurn riserwith the main return pipe on the floor, and which

lias one or more T's in it below the water line to receive the

steam riser relief (7).

Scientific American,

HOW A BUILDING I8 PIFED,

The steam-fitter should commenee his work in n nes® build-
ing early, and architects and parties paying for the work
should see that the contract for steam henting s let when
the mason and carpenter work s let,

The risers are the fisst work done in n new buildiog that
proceeds in the ordinary way. If the builder and steam-fit-
ter have an undorstanding at the commencement of the work,
the former can leave the proper recesses in the walls exactly
where the steam-fitter wants them. This will save much
work tothe fitter, and prevent tho mutilation of the walls and
be no expense to the mason,

Big.2.

POSITION OF VALVE,

When the walls are up, the joists in their places, and the
roof boards or roof on, the steam-fitter should then put up
his risers.

If the building has not more than three floors to be heated
it will do to rest the risers on a support at the bottom of the
recess, but in higher buildings the risers should be suspended
by the middle, so that the expansion may be divided, By
allowing the riser to go both up and down from the middle
the steam-fitter will be nble to get along with shorter radiator
connections, and will avoid the deep cutting of the foor
joists,

The steam- fitter should avoid as much as possible taking
two heaters from the same steam connection on a floor, and
if it is unavoidable he should drop his returns down and
| bring them into the return riser some distance spart; or, bet-
ter still, he should run them separutely down below the
water line (system No. 2), as it will prevent one heater from

Tho general practice with stenm-heaters is to reduce one size
of pipe for each floor. This rule is not arbitrary, but as
arehitects’ specifications usunlly call for it there are no objec-
tlonw, provided the pipe I8 large enough.

Tu system No. 11he return riser s generally one size smaller
than the steam riser, but it should never be smaller than a
A{ of an Inch pipe,

Iu system No. 2, where many return risers are brought
down In the same place, & 1 inch pipe for Jarge heaters and
a 84 pipe for smull ones are usual.

When the risers are all in the outlets should be plugged
up with pieces of pipe, o foot or so in length, instead of the
ordinary plug, as the latter is often difficnlt to get out when
the plastering is done,

The risers should then be tésted with cold water to from
100 to 200 pounds per square inch; this will prove if there
are any cracked fittings or split pipe, and will save much
time and annoyance when steam is gotten up,

The best way to cover a riser recess is with a board. Have
grounds put on before the plastering is done, and screw a
panel on afterward, Bome architects require the recess to
bo plastered over, using slate or conrse wire cloth to hold
the plaster, The latter makes the best work, as the heat
from the riser will not crack it. .

When automatic air valves are to be used on the steam
heaters, & 3§ inch pipe should be run in the riser recess, with
an outlet at each floor to receive the air valve connection.
The lower end of this air and vapor pipe should be taken to
the nearest sewer outside of the sewer traps,

At this stage of the work, and before the floors are Iaid,
the radintor connections should be run and firmly fastened
in their places, making due allowance for the thickness of
the furring on the walls, the plastering, and the baseboard.
The radiator connections are usually run 1 inch or 14 inch
for the steam connection, with u corresponding 3f or 1 inch
pipe for the return, according to the size of the heater; one
and a quarter inch steam being enough for a radiator of 170
square feet of heating surface at low pressure, with a main
of sullicient size.

When the radiator valves are threaded right-handed the
elbows on theends of the connections may be left-handed,
to admit of connecting by a right and left hand nipple below
the valve and between the valve and elbow, or vice versa.

When both valves are at the same end of the radiator, itis
better to bave the right and left nipples between the valves
and the radiator. With this arrangement both valves of the
rudintor can be connected simultaneously, and the movement
of the radiator will be in the direction of the valves. It also
admits of the disconnection of a beater, after simply closing
the radiator valves.

When the radiators are to be connected by any of the fore-

taking the air from the others.

Die Steam R ser Relicf.—The pipe that counects the bottom

of the steam riser with a Tin
the bottom of the return riser

If the risers are on the side of the room so that their outlets |

going plans the connections can be firmly fastened, but not
confined at their ends, that they may come in their exact
places through the floors. The
free ends of the connections
should be closed with pieces

conpection or main return g “ =
pipe below the water line, to i of pipe long enough to come
carry the water that runs t= 58 B = above the floors when laid.
down the steam riser into the f X = The air pipe should also be
relurn riser counecction or St S . = run at the same time and
main return pipe (g g). X = brought through the floor in
Main Relief Pipes—Connec- 2 close proximity to the position
tions between the main steam =1 the air valve will occupy on
and return pipes, to throw X - the heater. :
the water carried from the R\ - = At this stage of the work
boiler, and what is condensed i the steam-heater usually waits
in the main steam pipe, into - S 4 until the foors are Iai('l. plas-
the return main, also as an = f‘j/-;'/”'}-’ X _— tering done, partitions set,
equalizer of pressure in the o : 5 and the basement graded.
system (4). Steam  Mains.—Nearly all
Radiator Connections.—The o 4 " a' the success of the lppn;nlua
pipes which run from the ris- Fig.1 e : depends on its steam mains,
ers to the radiators, both | & = their sizes, and how they are
steam and return, usually no J : AL, ,",TT : \ St - run. 3
longer than is necessary 1o P, 7/7 A '\‘\ 3 ‘?‘ : A job has never yet been
et spring enough for the ex. b S (/ YIL s, \ ARG R \\ o spoiled by having its steam
pansion of the risers (¢ /). e i Ll L /".1" Wl & m&; mains Jurge; still there should
A Relay.—The jumping up - be a limit to their size, 1o pre-
of u main steam pipe, with a —— — SRy = § L . vent unnecessary expense and
muin relief at the lower cor- > g - 10 keep the condensation and
per. This is to admit of keep oz iz s : - S R o S - radiution of the dis
ing the main steam pipe near WATESED 1:,"?,(‘#_{:‘;’;‘).‘1_" fl t‘*r\v;} :-‘k by o pipes at a minimuu:ﬂ::l:l:::
the line of the risers and the .;l-" : 74}",,/ '-;‘;;'t"f.‘t‘-‘f:f: 1 ;E ",’Zr M T t tent with the actual require-
ceiling, and above the water W -i:';“ o y i M A .L* — } . "\’ , o ments of the heating sur
line when the main lines are W2y 2N 7 ] — . faces.
long ). - - The size of steawn mains de-
Piteh —1Is the inclination pends on the pressure of steam
given to any pipe, and in the to be used, the distance it is
steam maios of a low pressure to be carried,
apparatusshould be llllﬁ\\ o and Fio. 1. ~SYSTEMS OF PIPING. of the e!];du:eh::cl:?;::\l:;

away from the boiler (except
in system No. 4),
main return
direction through pipes one source of noise is prevented.)

Water Line.-
throughout the apparatus

are ot a distance, or in a sub-cellar, and the fNtter wishes to | exact place

The general level of the water in the boiler | required, below the foor.
In some cases, where the boilers | side of the joists care must be taken that the T come in the

gain the advantoages of having retaros and reliefs coming to-
gether below water, he makes nn artificial water line by raising
the maio return pipes bigher than his connections before he
drops to the boiler, Itis also necessary to bring a relief from
the malio steam pipe to this ruised part of the return to pre:
veot siphoning into the bojler

and if possible toward the boiler in the |look between the joists, it is best to keep the Ts about
When the water and steam run io the same | half way between the Isths and the flooring, ss this admits

{ of nippling up. and leaves room for crossing the pipes, if
But if the outlets come at the

In & building with the risers resting on the bot-
tom and all the expansion upward, the top outlet must be
the lowest from the top of the joist, but only low enough to
come within %] of an inch of the floor when expanded 1o
their utmost; so also with the rest of the T's, according to
their distance from the bottom of the riser

With low pressure steam, the steam risers should be large

surfaces, and their extent
But as it is not my intention here to speak of steam used ex.
pansively, I shall endeavor to give sizes ooly for direct re-
turn or gravity circulation appamtus,

Gravity circulation apparatus aro of two kinds, low and
high pressure. The low pressuro apparatus depends on the
difference of lovel of water in the return risers and the boller
for a circulation, irrespective of the steam pressure at any
part of the distributing pipes; but the maximum pressure of
steam 10 be carried must never exceed the equivalest of a
difference in level of water between the water line of the

boiler and the lowest part of the distribwing main,
There is another condition under whick mwﬂ
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work, and that is an increase of pressurc suflicient to nearly

] Mn.:': pressure ghout tho appuratus, the difference

“M'“ any part of the apparatus not to exceed the

equivalent of & head of water between the water line in boiler

and the lower part of the steam maiv. It s then a high
ity ciroulation.

A well armnged gravity circulation ghould be made to

* work at any pressure, for with its heating surfaco proporly

rtioned it can be made to meet the exigencies of fall,

winter, or spring weather by simply carrying a pressure suit-
ablo to the occasion,

To biave the water of condensation return directly into the
boller under all conditions and pressures, the main pipes
must be large enough to maintain the pressure of the boiler
to within 1 or 115 pounds in every part of the apparatus,
and the water line of the boiler should be not less that 4 feet
from the bottom of the horizontal distributing mains, at
their lowest part, and that only in short maing, such as the
generality of city business buildings and blocks. In large
public buildings and others that have their boilers in ont-
houses, the difference between the boiler line and the mains
should be all it is possible to get.

A maln should not decrease in size according to the area
of its branches, but very much slower, and should be rated
by the heating surface and the distance it is to be carried,
Noither should the main at the boiler be equal to the aggre-
gate size of all its branches—an expression very much in
vogue in specifications for steam heating.

Mains which have given the best results leave the boiler of
suflicient size (calculated from practical results), and are re-
duced very slowly, if at all, until very near the end.

The area of the crosssection of a 1 inch steam pipe is taken
as unity for the sake of easy calculation in the rating of
steam pipes, and the area of a 1 inch pipe in the main, at
the boiler, to each 100 square feet of heating surface, mains
included, is deduced from the size of the mains and heating
surfaces of some of the best heated buildings jn the United
States, and has been the writer's rule for some years,

When the main steam pipe leaves the boiler it should, if
possible, be carried high up at once, and have the stop valve
at the highest part in the pipe, so that condensed water can-
not lodge at either side of it when shut.  This will prevent
cracking at this part of the pipes when the valve is opened.
If this arrangement cannot be carried out, and the valve has
to be nippled on the dome of the boiler, or if there are seve-
ral boilers and they have to be made interchangeable with
regard to their use, there should be a relief of large size in
the main, just ountside the valves.

It is well to mention bere that a relief which leaves the
steam pipe must be brought into the return pipe in a position
corresponding exactly to where it leaves the main; that is,
when it comes from the outside of the main stop valve it
should be taken to the outside of the main return valve,
Otherwise, if an attempt is made to shut off, and both valves
are closed, the water will back up and fill the apparatus. So
also with all branch risers or connections; if there is a valve
in the steam part, there must also be one in the return, and
reliefs must leave the steam pipe and enter the return on
corresponding sides of the respective valves.

From the highest point the main steam pipe should drop
slowly as it recedes from the boiler (1 inch to 10 feet being a
good pitch), that the course of the steam and the water may
be in the same direction.

A main steam pipe should not run very close to the wall
up which tbe risers go. There should be room enough for
a riser connection 2 or 3 feet.nndw!\un the mains are
long and the expansion much the distance should be in-
creased.

The T's in the main, for the riser connections, are better
turned up than sidewise, as by nippling an elbow to them
you can get any desired angle, and should the measurement
for the main be s little out it will make no difference. This
arrangement also makes a good expansion joint if the mains
have much travel.

Where the pipe reduces in size it is well 1o put in a relief
in the lower side of the reducing fitting, as the water that is
pocketed there by the large pipe pitching in the direction of
the smaller one may be the cause of cracking and noise in
the pipe. Some steam-heaters use an eccentric fitting in re-
ducing, which brings the bottom of the pipe on the same
line and makes nice work.

‘When it is necessary to have stop valvea to the risers the
steam-fitter often places them in the riser connections, with
a valve also in the riser relief. This arrangement requires
three valves, and also stops the local circulation and equaliza-
tion of pressure.

It is better to use only two valves, one to the steam and
one to the return riser, and place them a few inches up the
riser, above the riser connection, which brings them also
above the steam riser relief, saving a valve and lessening the
chances for noise in the pipes.

In system No. 2, where the returns are carried down sepa-
rately and collected together below the water line, the return
valve should be below all such connections, and the steam
riger relief should have a separate connection with the main
return and have no valve. Straightway valves are best for
risers,

The extreme end of a steam main should be connected by
a relief with the main return, being in fact s continuntion of
the main down and into the return.

Stop valves in main steam pipes are either globe, angle, or
struightway. When a globe valve is used it ahould be turned
with its stem nearly horizontal, as shown in Fig. 2. The rea

Scientific American,
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son for this is obvious, when we consider that tho waler of
condensation in any pipe runs along the bottom of it. When
n globe valve is turned up, as in Fig. 8, the water in the pipe |
has to half fill it before it fiows over the valve seat to pass
nlong in the pipe.  Not 0 when the valve is on ita side for
then the side of the openiog of the valve seat is o8 low osthe |
bottom of the pipe.

Neither should the stem of any valve be quite down tothe
horizontal position when it can be avolded, It should be
raised enough (10 degrees) to prevent water from collecting
in the threads of the nut and stem, and being foreed out, by
the pressure of the steam, through the stufling box, mnking
n constant dropping of water, which is almost impossible to
hold with ordinary packing. Not so with dry steam; it can
be held,

Globe or angle valves should be so turned in o heating
apparatus that by simply closing the valve to be paeked and
its corresponding valve in the return, or viee vorsr, und wait-
ing for the steam to cool down, the stufling box or gland can
be removed without the escape of steam.  To do this it is

turned toward the boiler.  What is mennt by the pressure
side of a valve is the under side of the disk.

Main Return Pipes.—In small apparatus (up to 8 inch
steam pipe) they are usually run one or two sizes smuller
than the corresponding steam pipe,

In returns, which are below the water line, or are trapped
to give them an artificial water line and are consequently
always full of water, there are no currents but the low of the
water toward the boiler. This style of return admits of the
smallest piping, but good practice has placed it at one quar-
ter the area of the steam pipe, for all conditions, for appa-
ratus with larger than 8 inch steam pipe.

In dry returns—i, e., which have no water line—there are
local currents, often going in contrary directions, the
water gravitating toward the boiler, the steam flowing
to the heaters, and the air, the greatest source of annoyance
to the steam-heater, going every place and any place except
out of the air valve. This style of return is not much used,
but in cases where there is no basement it cannot always be
avoided.

One half the area of the steam pipe has been found in
practice to give good results in dry return pipes.

Check valves are generally used in return pipes where
they enter the boiler. Some steam-heaters leave them out
on account of the back pressure they cause to the return
water, but the practice is very much to be condemped when
two or more boilers are connected, as an inequality in
draught or the cleaning of a fire will make a small differ-
ence of pressure between boilers, causing the water to run
from one boiler to another through the return pipes.

Check valves of large area in the opening, with a small
bearing on the seat, can be made that will not give more
than a quarter of a pound back pressure. If the valve is not
ground and cleaned frequently when the job is new, there
will be nothing but the actual weight of the disk to over
come,

It is sometimes convenient to reduce a return pipe where
it enters the boiler for a short distance of its length, This
may be done to a limited extent, bearing in mind the actual
quantity of water to be admitted to the boiler in a given
time,

A TABLE OF LINEAR EXPANSION OF STEAM PIPES (TO
wiTHIN 001 1xCH) FOR EACH 100 FEET IN LENGTH, AT

TEMPERATURES AND PRESSURES MOST FREQUENTLY
REQUIRED BY THE STEAM-FITTER.

?ml Length of pipe when heated to
weather ns° 260° 301° 342
"b':u':r e g [ or ‘ or ‘ ok o
l fitted, | 110, m.sm.m;mlb.m‘mmm
Degroes Fah.| Feet. | Ft fos [Pt Ina | Ft  Ins. | L Ins.
0 | 100 |10 1% Y0 2% wlm 288
2 100 100 154100 19S|10 22 100 261
T8 00 (100 12010 173/100 2 |10 25
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Astronomical Notes.
OBSERVATORY OF VassAr COLLEGE.
The computations in the following notes are by students
of Vassar College. Although merely approximate, they will
enable the observer to recognize the planets. M. M.

TOSITIONS OF PLANETS FOR DECEMBER, 1870,
Mercury.
On December 1 Mercury rises at 8h, 87Tm. A M., and sets
at 5h. 26m. P. M, 2
On December 81 Mercury rises at 5h. 47m. A M., and sets
at 3h. O6m. P. M.

December, before sunrise, a few degrees north of the point

of sunrise,
Venus.

Although less brilliant than in November, Venus will be
very beautiful in the early morning through December.

On the 1st Venus rises at 3h. 9m. A M., and on the 81st
at 8h. 54m. A M.

It will be at its greatest western elongation on the 3d. On
the 10th of December Venus and the narrow erescent of the
waning moon will rise nearly at the same time, Venus being
north of the moon. A telescope of three inches aperture
will show that the disk of Venus, like that of the moon, is

Huminated in December,

Muars.

Mars was in its best position in November, but it will be

necessary to have the pressure sidoe of every palr of valves |

Mercury should be looked for during the last week of

seen only partially enlightened by the sun. It will be half |

moro likely to bo observed in Decomber, as It comes to the
meridian during the evening and procedes the besutiful
group of the Pleindes

On December 1 Murs rises at 3h, P, M., and sets at 51, Sm,
the next morning,

On Decomber 81 Mars rises at 50m. after noon, and sels
at 3h. 18m. the next moming

A small telescope will show peculinr markings upon Mars;
it is, however, less interesting then Juplter and Saturn, as
its newly discovered moons can be seen only by means of the
Inrgest telescopes

On the evening of December 23 the moon will be seen 1o
draw near to Mars, and after midnight (o puss enst of the
planet, Mars being about 8° lower than the moon in ulti-

tude
Jupiter,

Jupiter is still the great light among the planais, you is
sotting enrlier, and is perceptibly more remote from s,

On December 1 Jupiter rises at 20m.
at 11h, Tm, 2. M,

| On December 81 Jupiter rises at 100,
at Oh, 81m. P.M.

If we take the hours from 8to 10 P.M. for abserving Jupi-

ter we shall not see the first satellite during o purt of that
‘pvriml on the Gth, 14th, and 21st, beeause it is bebind the
| planet; it is unscen beeause in transit neross the planet, De-
cember 6 and December 18; on the 80th it reappears from
the shadow, having been eclipsed,

The second satellite, the smallest, Is not to be found at
some part of the period from 8 P.AL to 10 P M., because be-
hind the planet December 1, and in transit across the planet
December 10 and 17,

| The third satellite reappears from transit December 9, and
| disappears December 27, by passing into the shadow of
Jupiter,
| The fourth satellite will not be seen on the evening of De-
cember 81, because in Jupiter's shadow,  The moon will pass
“enst of Jupiter on the evening of December 18.

Suturu,

With a powerful glass Saturn is even more interesting
than Jupiter; with an ordinary glass its ring and the two
larger satellites can be seen,

On December 1 Saturn rises at 1h. 51m. P.M., and sels at
{about the same hour the next morning, x

On December 81 Saturn rises at 11h. 53m. A M., and sets
3m, after midnight.
| Between December 18 and December 24 the moon passes
Jupiter, Saturn, and Mars by its motion in orbit; it passes
Saturn before noon of the 21st.  On the evening of the 20th
Saturn will be east of the moon; on the evening of the 21st
Saturn will be west of the moon.

! Uranus.
| On December 1 Uranus rises at 11h. 27m. P.M_, and on the
31st at 9h. 29m. P.M.
| Uranus is near the star Lambda Leonis, 214 nearer the
horizon when that star culminates, or between 4 snd 5 A M.
. during December.
Neptune.

Neptune comes to the meridian at 8h. 50m, P.M. of De-
cember 1, and at 7h. 50m. December 31,

Its position is not much different from that of Mars. On
the 1st Neptune is 4° south of Mars, and passes the meridian
14m. earlier. On the 31st Neptune is 15m. earlier than Mars
in coming to the meridian, and 5* south of Mars. Only a
' powerful glass will enable the observer to distinguish it from
a fixed star.

Relation of Masters and Apprentices.

We have often thought that if masters properly compre-
hended the relation they sustain to their apprentices and em-
iployes, their pecuniary interest would not only be greatly

enhanced, but that a positive good would be rendered to
| every branch of industry in which they are engaged.

The first duty of a master should be to present in himself
an example for imitation in the elements of industry, moral-
ity, system, and the other attributes which constitute a supe-
rior mechanic or workman. They shonld, morcover, ob-
serve and study the dispositions and minds of their appren-
tices, with a view of conciliating (heir regard and confidence,
and through this means to establish a free and familiar inter-
course, and render the task of instruction and development
more simple and easy. As tho apprentice advances in know-
ledge and skill, suitable evidences of appreciation and en-
couragement should be given them. This will stimulate
spirit of emulation.

j"m -

Where the character of an apprentice is such as to

leges, and other suitable punisbments for idleness and mis
conduct, care should be observed that these curbs and pun-
ishments do not descend into such acts ' "m

destroy the spirit and ambition of the youth, and him
obstinate, unruly, and beyond all future influcaces of excel-

after noon, nnd xets

A8m. AM., and sots

-
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1 cotton requires muchinery and

40 expensive, that the industry

ed exeept on a very large scale.
' the spool cotton used in this

confined to a fow largo factorics, and we
'ro is ¢ company in Amorica
bors of six-cord sewing cotton from the

illimantic Linen Company, whose

A egan business in the manufacture of linen;
h flax by the brenking out of the Crimean
war, they their attention exelusively to cotton thread,
but th ginal style of the firm was retained.
The ess offices of this company are loeated at Hart-
3 the works are at Willimantie, on the river of
the same name, about 125 miles from Now York and 90
~ miles from Boston, on the New York and Boston Air Line
Railroad.  Two other railroads—the Hartford and Provi-
dence and the Now London Northern—pass through the
place, and hundreds of their passengers every day catch
sight of the great, gray, six story mills of the thread com-
pany, built up of granite quarried out of the very ground on
which they stand; and see, too, the rows of neat and comfort-
able tenements ranged along the streets, There are four
large mills, picturesquely set upon the east bank of the river,
und stretehing, with their surrounding grounds, over aspace
of three quarters of a mile,  The buildings and grounds are
noticeably clean and orderly in appearance. By a series of
dams, aided by a sharp natural fall, a force of fifteen hun-
dred horse power is secured from the river for the fucto-
ries, In these mills, as we learn from the elaborate descrip-
tion of them in Sopidbner's Monthly, to which we owe much
of the information here given, more than a thousand work-
people—women and men, and girls and boys—are kept con-
stantly busy at the various labors that combine to make
thread.

The first operation in the preparation of the raw material
for spinning isto run it through a machine called a *“ picker,”
which cleans about athousand pounds a day.

The picker picks or beats out the dirt and seeds, and the
¢leaned cotton rolls out of the machine in laps, which are
carried to the carding room, shown in one of the lower
views in the engraving on the first page, The carding
machine arranges the cleaned fibers parallel to each other,
and delivers the cotton in a thin, narrow ribbon.  After this
operation the strand is run between sets of rollers, one
set revolving faster than the other. This iscalled ** drawing,"

aud it is one of the most important parts of thread making.
If one set of rollers, for instance, turns ten times as fast as the
. other, the strand that passes out between them is, of course,
ten times lengthened and ten times as fine as the original.
This is & ‘*draugin of ten,” as it is called. The drawing

Scientific dmevicaw,

During every step in the progress of the cotton, from the
raw state to the finished thread, it is repeatedly examined
by experts, and if at any stage it is not in all respects upto
the standard it i rejected and never finished.  Delicate
instruments, which are used in testing the thread, are to be
seen in ull departments of this immense establishment. It
is only by coutinually and closely watching the various steps
in the manufacture of thread, that a uniformity in quality
is secured.

1t is established by all spinners that 7,000 grains shall be
u pound in cotton, and that yarn of which 840 yards weigh
this pound, shall be number “1.” Every now and then,
therefore, all through the mill, a very accurately gauged reel,
or some similar instrument, is used to measure off an even
fraction of 840 yards. The measurer may be careless in
taking off his sumple, but that makes no matter. At ex-
actly the right point the reel breaks the strand and calls.(
attention to the fact by ringing its signal bell. Then this
sample, say 120 yards or one seventh of “a bank,” is|
weighed on seales also gauged to show the most delicate |of Pine Bluff, Ark., consists of a rectangular plate, having
variations. If the yarn or roving is number one, and |opposite edges bent over toward the outside, forming flanges
weighs one-seventh of 7,000 grains, it is exactly correct; if or lips, through one of which is made a transverse rectangu-
120 yards of No. ““80,” for instance, were being sampled, it lar slot in line with the outside of the plate, while the ether
should weigh one-thirtieth of one seventh of 7,000 grains. |is provided with a similar slot, and with an opening throngh
Every time a variation appears, the cotton is made to thicken from the edge of the lip or flange.
up or thin out as is needed. This testing is done repeatedly, [ An improved spark arrester, patented by Messrs, Silas
and the results are recorded in books kept for the purpose, | Byram, of Middletown, Ind., and Willlam R. Hansford, 6t
so that the course of any of the cotton on its three weeks' ' Hicksville, 0., consists of two pipes set one within the other,
eruise of three thousand miles through the factory, can  with an annular space between them, the inner pipe being
always be traced and faults found and corrected at once. 'constmcted in vertical sections, with lower edges inclined
lNothiug more impresses one with the wonderful accuracy or drawn inward that are held apart by lugs or straps ex-
{of the process than to watch one of these testings, note the | tending from one to the other, while fixed in the longitudi-
;a.\'nct measurement of the sample, and rigidly careful weigh- | nal axis of each section is a conical deflector, and encireling
ing, and see the gravity with which the overseer marks down | each section js an annular flange whose diameter is the same
the pettiest variations to the 28,000th of a pound! It all|as the internal diameter of the outer pipe.
tells upon the thread, and making it correct through all its| An improvement in candlesticks, patented by Mr. Andrew
processes guarantees it correct, of course, when finished. J. Smith, of Ukiah City, Cal., consists in providing a slitted

After the thread is made the work on it is by no means | match box rising up in the candle holder from the bottom
finished. To prepare it for market it must be inspected, | of hase.
washed, bleached, dried, perhaps dyed, spooled, and boxed, l Mr. John Henry Hettinger, of Bridgeton, N. I., has in-
and the spools and boxes are also made in the factory. vented an improved can cover, which is simple, readily ad-

After the operations already deseribed the hanks of thread  justable, and efficient, and may be used for cans and jars,
are placed upon reels and transferred to large spools in the paint cases,etc. It may also be applied to barrels, boxes, or
department represented in one of the upper views. The : cases of wood, as well as of metal, by only changing the ma-
thread is then conveyed to the winding machines which take | terial of which it is constructed.
| the spools, and, holding them between centers, revolve them, | An improvement in electric speaking telephones has been
Istart the thread, wind it back and forth with the utmost patented by Mr. Frank P. Mills, of Ishpeming, Mich. The
| precision, making allowance for the beveled ends, stop?object of this invention is to increase the sensitiveness of
\ when the required 200 yards are wound, nick the spool, put | speaking telephones and the resulting effects by a new ar-
!in the thread, cut it off, and release the spool, all wilhoullmngcmcnl of the permanent magnet and the armatures
attention, All that is required of the attendant is to seclthcrcof ; and it consists, essentially, of a circular or cylin-
| that thread is supplied, and to keep the hoppers .full of  drical magnet surrounding the helix, the poles of which are
' spools. lbmught close together, but insulated from each other by a
| One of the most interesting machines in this establish- | peculiar arrangement and construction of armatures.
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MISCELLANEOUS INVENTIONS.

Mr. A. Edward Barthel, of Detroit, Mich., has invented a
hammerless sclf-cocking and rebounding firearm, the im-
provements being applicable to shotguns, rifles, or revolvers,
cither single-londers or magazine arms.

My, Zebina M. Hibburd, of Brooklyn, N. Y , has patented
a trace fastencr provided with a screw stem that works 1n
the threads of the ferrule, and is provided with a shoulder
that fits within o rabbet of the ferrule,

Mr. Simeon Garratt, of Columbus, O., has patented a self-
acting ear coupling, which will couple high or low, which,
when running, will only come apart by the use of the lever,
but which will immediately separate should the cars run oft
the track.

An improved adjustable harness pad has been patented by
Jucob Johnson, of Ashland, Neb, The object of this inven-
tion is to provide a harness pad which may be adjusted to
the back of a horse of any shape or size.

An improved bale tie, patented by Mr. William H. Roane,

may be in any ratio, and any number of strands may be run | ment is the machine for ticketing the spools. One girl sup-| Mr. Oscar Kleinberger, of New York City, bas patented
together into one at the same time that that is drewn. Five | plies it with sheets of printed labels, and another feeds it a suspender baving its ends formed of braid or cords which
strands, for example, drawn with a draught of ten, would | with spools; it does the rest automatically. Provided with cross and overlap each other two or more times, and are
make a new strand half the size and ten times as long. | the labels, it cuts out, pastes, and fastens the proper mark fastened together at their junctions by threads or cords, thus
This process of uniting strands is called doubling, and the tfor each end of the spool, and prepares a hundred spools a forming a series of button holes or loops of like size.
doubling, running together, drawing down, and reuniting | minute. The machine does the work of muny girls, and it| Mr. Charles P. Blatt, of Elizabeth, N. J., has patented a
and redrawing are carefully watched, so that the size of the | never tires, |simple and effective device for keeping beer and other
strand and the amount of work on it may be at any time| The winding machine, the ticketing machine, and the liquids when “on tap " cold and supplied with common air
known. The operation is repeated again and again; but | automatic spool-making machine—inventions belonging to or carbonic acid. It consists of a box or cabinet containing
ull this doubling is not done without interruption, After | the Willimantic. Company—are so esseutial to the thread an airtight chamber, an ice chamber, and s place for the
the first few drawings, the long white ribbons of cotton “ business that the privilege of using them is rented by other barrel or other vessel containing the liquid.
which, in this condition, are called *‘slivers,” are passed  manufacturers, Messrs, Hartwell A. Crosby and George F. Thompson,
through another machine, which combs them again to rc-" Everybody knows the sizes of thread, Every seamstress Jr. (administrator of Michael W. Thompson, deceased), of
move all foreign substances; it also takes out all of the short knows whether she wants No. 80 or 60 or 120, and knows, St. John, N. B., have patented an improved sash stop and
fibers, leaving only the longer fibers to be worked into when she hears the number, about what is the size of the lock. The object of this invention is to provide & more sim-
thread. The short fibers which are removed are sold for | strand alluded to; but how the numbers happen to be what ple and durable sash stop and lock than those now in use.
other manufactures. After combing, the sliver is doubled | they nre, and just what they menn, not one person in o | To close a window provided with this device, one has only
und again reduced in size, and then twisted for the tirstilhmlﬂllllll knows. It is n simple mattor to explain,  The | to reach up and pull down on the thumb piece. 1f the win
time in the roving frames and wound upon large spools, and stundard of measurement is the same already recited, When | dow is partly open and it is desirable to raise it higher, it is
it is aftersward drawn and twisted in two separate machines ;844) yards of yarn weigh 7,000 graius (n cotton pound), the |only necessaty to push it up, and the pawl will hold it at
before it is carried to the spinning mules, yarn is No. 1; if 1,680 yards welgh a pound it will bo No, | any poiot,
The room in which the spinning is done I8 repre- | 2 yarn.  For No. 60 yarn It would take 50x840 yards to weigh | An improvement in riding plows, patented by Mr. Alfred
0 sented in the larger view in the engraving, In each of 1 pound. This is the whole of the yarn measurement, | Belchambers, of Riploy, Ohio, consists in a ;l«lilng attach.
1 these muchines there are several hundred spindles, which | Thread measurement rests on it. The early thread was | ment composed of o frame mounted on wheels and drawn
| revolve very slowly as they ure carried forward by the threc-cord, and the thread took (s number from the pumber | behind the mouldboard,
carriage in winding the thread on the spindle, but re- | Of the yarn it was made of. No, 60 yarn made No, 00 D ehe it
volve with great specd s the carringe draws back in the thread, thongh in point of faet the actusl ealiber of No, 60 Commercinl Enterprise,
, operation of spinning. The spinning mule Is cntirely |thread would equal No. 20 yarn, being three 60 strands, | Oyp English contemporuries seem to be awakenlog fro
y automatic in its action. The maryvel of it all is the mathe- | When the sewing maching cume into market ns the great |, uip Iulhurruv and to vealize the cause for the ‘:h mlzl :n
matical precision with which it begins, stops, and roverses, | consumer, unrepsoning in Its work and Inoxorablo fo its | e umul\;(.llmlr manufactures. P oho
and the care with which it suitably varles its work each | demnnds for mechunical accurncy, six-cord cotton had to bo | Aoute observers of the “spirit of the W
time to the needs of its cuse,  The mule 18 all the while at- | made, as s smoother, rounder praduct.  Asthreand numbers [ o0 (he foromost trade journals of E'n 1 :::”' N\_\lh:nu
tended by o barefooted and lghtly-dressed man or boy, | were alrendy established, thoy wern not altered for the new | otieed the iuborn love of ct;nsomllsmgnd ;.hm‘;::i o
whose business it Is (o unite such strunds ns accldentally |article, and No. 60 six-cord and No, 60 three-cord are Iden- | tollow In the footstups of our fathors ur. a:‘oa S Das
On these mules the yarn is made of aoy size that is tical 1o size ns well as number,  To offect this, the slx-cond distinguishes ux from our Continental {:' M(‘(‘-NOI'I $had
required. It is at Willimantic spun down to o fineness that | has to be mado of n yarn twles s fine us the three-cord | A merloan cousing Progression in this n-ousut ’0"; ool
rivals eyen the aplder’s wob. | domands,  The No. 60 six-cord would he alx strandy of No. | ihe result of competition, or the force (‘ol‘ l"! g
From the spioning mules the cops go to the cop winders, {120 yarn.,  To summarize: yarn gots s number from the frequently  Impelling m;‘, Iratimastors :mumﬂ.ﬁm‘
where two strands are wound together on a single spool, |arbitreary formula that 840 yards welgh 7,000 graing,  Three- | owners to move swith th il A
i The . b o twisted | Dilne |1 i , | eord spool cotton Is the snme number ps the yarn {1t | DAY vl e times, wnd the llﬂld"'olng British
i) se two strands sre twisted in a machine in which the | 4] 1e yuen It Is made | g nafaeturer to remodel his plant, fmprove i patt
of. Bix-gord spool cotton 1s mude of yurn that s double 1 print his eatulogues, and advertise l;lu productions, i
minute, and the thread s wonund on the hobbins by o simple number.
i differentinl areangement, which accommodatos itself to the 1 As simple n lhillg)uu thread seems to be, the Willlmantle ;m'l(‘]l(l\“:-l‘:om;‘;:l';n:::l::.ﬁ:: at‘h::mlw:;:m?nmot
inereasine digmeter of the bobbin,  Three of these double Company makes 1,200 different Kinds, and it takes 10,000 spleuous, and our foreign rivals had to be content tozbn‘,:;

:
5
il

Tar— =il

part,

I bobbing revolve at o speed of about 5,000 revolutions per

strnnds nro twisted togother, formiog the wellknown six dozen spools to hold each duy’s product,
cord spool cotton, — @ —

The spools from the twistiog machines nre conveyed to
reeling machines, which form hunks suitable for blesching,

dyeing, oo,

the lend wo wero setting them, But, In too many cnses

now, the posidon bs reversed, and **Jack Is as good as |

muster,"” = ll l.“.
It is unfortunate that suck should bo so, but » great

of tho present depression in trade s to be lmlb,\l:r inﬁ

T 8t Gothard tunnel - mnkes stendy progross, no loss
than 8,000 workmen being engaged upun it,  Nearly 10 tony
of dynamite ure used per month,
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apathy of British traders.  After belng over credulous for :

years they are now becoming over-cautious, and improve-

ments or investments which show a good chance of """L' several leading agriculturists, among whom s the Duke of | | thras l.‘-l wnd immediatel
remuncrative are either neglected altogether or postponed | Sutherland, have purchased thes

10 an indefinite perid.
_— —

The Wagon HMardware Trado.

Pittsburg seems to bo u ** bead center” for the trade in |
wagon hardware. A recent article in these columns gave |
our readers an idea of the extent of the wagon and carriage
building trade mt the United States. A Pittsburg firm,
Messrs. Lewis, Oliver & Phillips, enaploy about 700 men upon
wrought iron wagon fittings. They control nearly 100 pat-
ents, covering the devices used and the processes for turning
out the different parts by machinery.  The firm make the |
pecessary fittings for 80,000 wagons per annum, supply ng |
the following wagon-making concerns: Studebaker, of South
Bend, Ind.; Milburn, of Toledo, O.; Schuettler, of Chicago;
Baige, of Kenosha, Wis., Austin, Tomlinson & Webster Co,,
of Juckson, Mich., Moline Wagon Co . Moline, T11., Kansas
Manufucturing Co., of Leavenworth, Kansas, avd others,

i . —
ARTIFICIAL HAYMAKING,

On these islands, says the London Graphe, where farmers
suffer far more often from excess of moisture than from
exeess of sunshine, and where crops, which up to the last
moment have promised well, are often seriously mjured by
wet during the process of gathering in, a successful moethod
of artificial drying without the aid of the sun's rays would
be an immense boon.  For many years Mr. W. A, Gibbs, of
Gillwell Park, Chingford, Essex, a gentleman engaged in |
mercantile pursuits in the city, and also, we may venture to
observe, favorably known among the poets of the day, has
also devoted much attention to this hay-saving problem. By |
slow degrees he invented a really practicable process, whic h
is thus described

**Streams of hot air from the mouth of a hot blast fan, '
connected with a portable engine, are directed upon masses
of wet hay or grain laid in open troughs, and brought in
turn, by oceasional lifting of forks, under the direct action
of the air. By increasing the temperature of the blast it
was found that the drying process could be proportionately
expedited. Eventually the scheme was perfected by bring-
ing the hot blast fan to bear upon a shed divided into two
compartments by an iron partition, and having a space
between the iron floor and the ground. Hot air, supplied
from the hot-blast fan by means of a duct from an under-
ground furnace, communicates with' thirty-two conical per-
forated tubes on the floor, on which are spiked the wet corn
sheaves, These tubes of course are used only for grain,
The crowning success of the whole process is an atmosphe-
ric hoist, worked hy the same engine as the hot blast, which
elevates and sends up to the top of a stack, 22 feet high, as
many as 960 sheaves per hour."

This year, owing to the unprecedented wet summer, Mr.
Gibbs' invention bas come to the front and been recognized
by practical men ss one of extreme value. He says, in a
letter to the Fidd : “* On Tuesday in last week I lent one nfl
my bay driers 1o Mr. Ashcombe, of Sewardstone, a practi-
cal farmer of long experience and large ‘holding.’ He
started it at 9 A. M., and in ten hours had dried and stacked
the produce of ten acres, estimated at one and a half loads
per acre. Thetotal cost was £5 104, for the ten acres, rather
less than it would bave cost to make the hay iu the field,
bad that been possible.  The hay was made from unripe,
rank, weedy grass which bad been perpetually rained upon;
Mr. Ashcombe and his men were inexperienced in the use
of the machine, and had no belp from me; the hay drier
was wholly uncovered, and heavy showers fell on the hay

of these unfavo
Alrend |\

while it was being dried " Yet, in spite

uhh conditions, the result was a « omplete success

machines.  The price uf«
the large size 1s £350, but 4||vn|-n'| forms for small holdings,
ranging from £50 to £00,
service

are in use, aud have done good
— W
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ABRAMS CRANK SCREW DRIVER.
With this tool screws may be inserted and removed avith

| her dimensions being 500 feet
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which cannot be readily desoribed without sn ¢ ngraving,

Mr John M. Whitney, of Mount Palaski, T01.,
nn improved windmill and pump f
for stock and other purpx It
be

belts weulinr arrangement of parts

hasinvented
r use in supplying water

o constructed that the

wind wheel may in operation so long as the wind blows
with sufficient force, while the pur p will operate intermit
tently, or only at such tims the tank or trough is empty,
or nearly so ) X
Mr William F. Rundell, of Genon, N, Y., has patented
an improvement in mowers, which consist first, in the con-
struction and arrangement of a cluteh for connecting the
main shaft with the driving gear: second, in the peculiar ar-
rangement of the gauge wheel for the inner end of the out-

ter bar with respect to the cutter bar and enarrying frumes

third, in the peculiar form of joint connecting the outer end

of the pitman to the cutter bar; and fourth, in the

peculine
construction and arrangement of the draught attachment

— W —

The New Coanard Sienmer,
Mr John Burns, of the propriclors of the Cunard
Steamship Company, writes to the

‘It may interest the public to know partners
and I have just concluded a contract with Mesers, Jumes
| and George Thomson by which that firm is to build on the
( lyde, for our fleet, a serew stenmship the size of which will
Iw oxcecded only by that of the Great Eastern, while the
speed will be greater than that of any ocean steamer afloat.
This new vessel will be of 7,500 tons and 10,000 horse power,
in length, 50 feet in breadth
and 41 feet in depth, propelled by inverted direct acting
compound engines, with three eylinders and seven oval tubu.
lar boilers, having thirty-cight furnnces and 1,000 feet of
effective fire grate surface. She will have an extra prom-
ennde deck, and will practically be n five decker, being fitted
for 450 first class and 600 steerage passengers, with accommo-
dation for a crew of 200 officers and men. Her cargo capa-
city will be equal to 6,500 tons, with 1,700 tons of coal and
1,000 tons of water ballast, having a double bottom on what
is called the longitudinal and bracket system.’

““This vessel has been designed, after lengthened consider-
ation, to meet the requirements of our traditional service,
and we have adopted in every detail of the ship and engines
the most ndvanced scientific improvements compatible with
the safe working of so great a vessel. Among the impor-
tant matters into which we have crucially inquired has been

one
London Times :
that my

much greater facility than with the ordinary form of serew
driver, ns the motion is a continuous rotary one instead of in-
termittehit,

If desired the screw drfver bit may be removed and a drill |

or boring tool inserted in its place.
_— < tro—  ————
MECHANICAL INVENTIONS

Messrs, Jacob W. Cagle and Joshua W. Nichols, of Green-
ville, S. C., have patented an improved press for baling cot-
ton, hay, straw, rags, bagging, hemp, ete. It is simple in
construction, convenient, rapid, and powerful in operation.
It consists of certain novel features which cannot be fully
deseribed withont an engraving.

An improvement in skiving machines has been patented
by Mr. Charles E. Langmaid, of Stoncham, Mass. It con
sists in a vibrating knife that is bung upon the bed and used
in connection with the usual clamps or rolls for feeding the

| material, snd operated by mechanism, whereby the cutting

is done with greater facility than heretofore, and the machine

| may be used for the finest work.

that of the employment of steel instead of iron, and after a

| practical and thorough examination into the merits of both

materials we have adopted steel for the hull and boilers, but
under a provizion so stringent that every plate, before ac-
ceptance, will undergo a severe and rigid test by a qualified
surveyor appointed and stationed at the steel manufactory
for that special purpose. and that the manipulation of the
steel by the builders shall be subject to an equally careful
supervision by qualified engineers of our own appointment.
The steel is to be made on the Siemens-Martin process, and
all rivets as well as plates throughout the ship are to be of
steel. The name of the new vessel is to be the Sahara, and
she is 1o be ready for sea in March, 1881."
—— - et

TrE prize of $100 offered by Stillman B. Allen, of Boston,
to the boy of York county, Maine, who should raise the
greatest amount of corn on one-cighth of an acre this year
has been awarded to Joseph Milliken, Jr., of Biddeford, who
raised 1.404 pounds

CURING HAY IN WET WEATHER BY AID OF ARTIFICIAL HEAT.




e » . L ]
DECEMBER 6, 1870.] Scientific Qmervican. 359 .-,
e ——eeeeeee—————————————————— e ‘
THE IBEX, go mueh, The lapilli nearly all belong to the basaltic type, l which they are developed is easily ""‘]c_r“‘l""" if we ","'"r in
Of the genus Capra, which includes several speeies, the | passing from felspathic basalt to allied rocks, in which the ' mind the lithological nature of the basic tuffs and of their
ibex or steinbok is a familiar and oxcellent example. vitreous base acquires greater and greater development, | products of decomposition,.—Nature.
l Thas nn(l;;ml. ;\n l;llmblmnt of the Alps, is remarkable for | until It almost entirely displaces the crystalline constituents
the exceeding development of the horns, which are some- | of the basalt, when the fragments become mere glassy rocks
times more than three feot in length, and of such extraordi- |of the basic series, generally containing some crystals of NATURAL HISTORY NOTES.
nary dimensions that they appear to a casual observer to be peridote, innumerable crystallites, the latter sometimes| Toe BemeapiN oF Fries By A WESTERN PrAST.~In
peculiarly unsuitable for an animal which traverses the grouped in opaque granules, sometimes arranged regularly | the Bulletin dela Société Botanique de Francs (vol. xxiv.).' says
craggy regions of Alpine precipices. Some writers say that [around the peridote microlites, From the forms of these | Professor Asa Gray, there is an account by M. J. Pms\‘-'(?n
these enormous horns are employed by their owners as|voleanic fragments, which are often coated with manga: | of his observations upon Mentzelin ornata as cultivated in
‘“buflers,” by which the force of a fall may be broken, and | nese, their association with volcanic ash, and their lithologi- | the Jardin des Plantes, Paris, and the very gingular modein
that the animal, when leaping from a great height, will | cal constitution, they cannot be derived from submarine | which it causes the destruction of flies. It is so curious that
alight on its horns, and by their elastic strength be guarded | flows of lava. They are rather incoherent volcanic pro-‘ the essential points of M. Poisson's communication are here
from the severity of a shock that would instantly kill any | ducts, or lapilli, the accumulations of which in the Pacific | recapitulated, in the hope that observations may be madein

animal not so defonded. This statement, however, is but | form a series of submarine tuffs, this country, either by the few who are able to cultivate this
little credited. Ope of the most remarkable facts, brought to light by ! ornaments] plant with success, or by those who can examine
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To hunt the ibex successfully is as hard a matter as hunt-
mg the chamois, for the ibex is to the full as wary andactive

pursuer, and assume an offensive deportment, Should the !
bhunter approach too near the
ibex, the animal will, as if sud-
denly urged by the reckless
courage of despair, dash boldly
forward at its foe, and strike him
from the precipitous rock over
which he is forced to pass. The
difficulty of the chase is further
increased by the fact that the
ibex is a remarkably endurant

these soundings in the Pacific, is the large share taken in | it in its native stations,

It is well known that the roughness

the formation of these sedimentary deposits by palagonites, | of this and some related Loasacem is pwing to the stiff
< , : ; . ’
an animal, and is sometimes apt to turn the tables on its | perfectly identical in lithological characters with those of  bristles of the surface being provided with an armature, at

Sicily, Iceland, and the Galapagos islands,

Many are in | certain points along their length, of retrorse barbs.

There
ar¢ three or four whorls of
these barbs, and four or five
barbs to each whorl, on the
larger bristles; in the smaller
there is only a terminal whorl of
barbs, in the manner of a glo-
chidiate bristle, Mixed with
these harpoon-like bristles are
some soft ones, tipped with a
capitate gland, which secrete a
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animal, and is capable of ab- viscid matter attractive to in- i
staining from food or water for sects. It appears that flies so ",l
a considerable time. attracted thrust in their probos- :
It lives in little bands of five cis between the thickly-set glo- &
or ten in number, each troop chidiate bristles to feed upon the <
being under the command of an secretion of the glands between b 4
old male, and preserving admir- and below. The retrorse barbs il
able order among themselves. interpose no obstacle to this; but '}
Their sentinel is ever on the when the proboscis is with-
vatch, and at the slightest sus- drawn, its dilated and cushion- }
picious sound, scent, or object like tip catches in the barbs, and
the warning whistle is blown, holds all fast. The harder the é
and the whole troop make in- backward pull, the firmer and |
stantly for the highest attainable more extensive the attachment to ‘
point.  Their instinct always the sharp barbs. Tbe wounded ‘
leads them upward, an inborn and impaled organ becomes con- :
“ excelsior " being woven into gested and swollen, and the in- .
their very natures, and as soon sect is seldom able to disengage ]
a5 they perceive danger, they it. Especially is this the case ¥
invariably begin to mount to- with the larger flies. Some per- 1
ward the line of perpetual snow, ish by exbaustion; but more of ;
The young of this animal are them, passing round and round =
produced in April, and in a few in a circle, and in one and the 3
hours after their birth they are same direction, come to an end i
strong enough to follow their by twisting off their heads. In- 3
parent, sects too small to be impaled on :
The color of the ibex is a the barbs are held fast by the {
reddish brown in summer, and viscid secretions of the '_-IA-.n.i\ ;’.
gray-brown in winter; a dark and likewise perish. In these .
stripe passes along the spine and respects the arrangement comes )
over the face, and the abdomen under the head of those recently
aod interior faces of the limbs illustrated by Kerner, for the
are washed with whitish-gray. exclusion of unwelcome guests
The horus are covered from base from the blossoms And this
to point with strongly marked may be extended to the flies nlso, .
trausverse ridges, the number of which might reach the hlossom
which is variable, and is thought on the wing, but fire attracted
by some persons to denote the rather to the glauds beneath, to
age of the animsl. In the fe- their own destrmction. Profes !
male the horns are not nearly so sor Gray requests those who
large nor so heavily ridged as have good opportunities of ob
in the male. The ibex is also taining Mentelia ornata, and its
known under the name of bou- much more common relative, W,
quetin, nuda, both of which oeccur in i
- e the Western prairies and plains, }
Id

Preservative of the Dead.
The United States Copsul-Ge
neral at Berlin, Mr. Krelsmann,
bus communicated to the Depart
ment of dlale a1 new process
patented in Germany for preser

vation of the dead. The liquid used is prepared as follows

THE

IBEX.

fact glasses of the basic series, eithor consisting of sidero

to investigate the matter and
ascertain whether this charge of
cruel bebavior Is well founded.
Cactos SeiNes —The spines
must, savs Moseley In his * Notes
of a Naturalist,” be a0 most etll-

[ - :
cient protection to the cactus from belng devoured by

In 3.000 grammes of boiling water are dissolved 100 grammes melane, or decomposed into a red resinoid sabstance.  The | large animals “1 bave often noticed that if one approaches
of alum. 25 grammes of cooking salt, 12 grammes of salt mall lapilli of twoor three inches in diameter are cemented | one’s hand slowly toward some of the forms with closely
peter, 60 grammes of potash, and 10 grammes of arsenic by zeolites, showing the erystalline forms of ehristinnite, | st long splnes, doing it with especial care to try and l--uvi.
neid When cool it is filtered. To 10 liters of this ligquid The presonce of these readily alterable basic glasses at once | the end of one of the spines lightly without getting pricked
4 liters of glycerine and 1 liter of methylic sleohol are added, | reveals the source of the clayey matter with which they are | one's hand always does receive o sharp prick before such is
The process of embalming is by saturating and mpregoat-  associnted, as wherever rocks of this type oceur their de | expected, the distance having been misealoulated. There
in ¢ bodies with it. From 114 1o 5 liters of the liguid | composition into clay Is ohservable [ seems o be o special armogement fu the color of the spines
are used for a bod Among the minerals present in the voleanic ash are rhom- | in some cases, pogsibly intended directly to bring about an

D
Products at the Bottom of the FPacliie,

bie tabular erystals of plagioclase, snugite, magnetite, and o

little sanidine or hornblond: It s singular that quartz

| NMusion, and cause animals likely 1o injure the plant o get
pricked severcly before they expect it, and thus to teach

e Abbé Renard and Mr. J, Murray communicated to grains are practically absent, in striking contraat to const | them to shun the plant. While the greater length of the
he G cal Bection of tl tish Association, ut Shef-  deposits. This fact, however, is not so unexpected as the | spines vext the surfuce of the plant is white, the tips ure
fald  the resu f an . n of the materials brought  formation of zeolites in the free stats Minute fibrous radi- | dark colored or black. The black tips are almost invisible
ip by the Chall or instruments from the bottom of the ated spherules are formed in the mud, possessing the crys | 8s viewed at & good many angles sguinst the genoral mass

Pacifle Phe arca from which thbe materials sab: | tallographio characters of christianite ns o background. The spines look as if they ended where
mitted Lbe Abbé Renard were derived extends from the Besides these zeolitic spherules, other crystals of the |the white coloring ends, and the hand s advanced as If
wich Islunds to 80° 8. lat., having the Low Archipe same Kind oceur in the form of minute prisms, and in such | the prickles began there, and Is pricked l\uhl('nly by SOme
- ely in its center,  Voleanic matter was found | prodigious numbers that they make up about one third of | unseen black tip. The exvoriment Is easily tried In any
! it part jo the formation of the bottom, ' the red clay T'hese and the zeolitie spherules are rogarded | esctus house at home™
in the form of lapilli and ashes distributed in by the suthors us belonging to one mineral species nod they | Hynrip Suap, —Mr. Seth Green has recently. called atten-

of which we bave heard | remark that the formation of these aod of the red clay Inltion (o the fact that it has been customary for the lust four




hatehing works on the Hudson River,
%&\‘o Imprognate the spawn
wilt of the white bass. o says that
batched out Tn quito as large o percentage
th od with the sbad milt.  Tho young fish
look very m o small shiad, but thelr actions aro &0 on.
tirely different that thoy are readily distinguishable while
in the hatohing boxes. The attention of fshermen and
others s partioularly aallod to the fact that sueh hybrids now
xist (0 the Hudson, and they are requested if any such be
. t to make known the fact through the papers or other-
wike, describing ns partioularly as possible the appearance,
characteristios, oto., of the strange fish,
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Correspondence.
EDISON'S Mn GENERATOR.
o the Bditor of the Sclentifie American ;

Tho letter of Mr. Upton, on page 987, is far from being sat-
Isfactory, at least 1o mysolf, for it tends to frustrate the rea-
Nzation of the plans I hnd suggestod of relieving Mr, Edison
from the appearance of having put forth a preposterous
elaim for his electric generator, 1t has almost brought me
into the thick of a controversy; 1 barely escape and reserve
my valor for anothor duy. T protest that up to this time I
do not know that there is any disagreement between Mr,

Scientific American,

T ——— S
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wire, and make them irons, which yo call magnots, a leetle
hoftier, why then yer masheon will bo higger;: and howbeit
yo (o these things, why yo'll bave o bigger masheen, Big
gor, did Lsay? Nol Whyt Forthe bearings of the obser-
watlon Is in the application on jt."  This Is perhaps one of
Bunshy's groateat efforts,

2. Mr. Upton neatly gots round to (he remark that I de-
liberately state that current and foot pounds are the same,
that energy i diveatly proportionsl (o the current, ete,, and
ho corrects and instracts mo by romarking that ** foot pounds
aro always mensured by the square of the current,” ete.
Moreover, he says: ““Dr. Sceley's distination of outside from
inslde current seems to mo eillenlous” Mr. Upton, no
doubt,made himself quity merry at the discovery of all these
blunders of mine. Now I reply: Mr. Upton would not have
discovered those blunders unless he had been looking for
them; the wish is father to the thought,  [do not think any-
body else has found them, or is likely to find thern, When
wo are obliged to write In tho telegramio sylo, ne wo are
whon limited as to time and spuoe, we spontancously take
up abbreviated expressions which hyporeritics might object
to, T'hus wo may use the letter O for eurrent or strength of
current or energy of currant, and no one but the hypoereritics
will misunderstand or compluin unless some positive ambigu-
ity results, Life is too short to write with u view of satisfy-
ing the bypererities, 1 might quote many precedents for
the expressions I used, but 1 content myself with a single

Edison and myself. Mr. Upton is indeed Mr. Edison’s as-
sistant, and his letter purports to be authorized, and yet T
cannot find aoywhere irrefragable proof that Mr. Edison is
the author of the preposterous claim, or that he ever indorsed ;
it. I believe it is best, indeed, as L did in my article on page ’
805, to assume, until its falsity is proved, that Mr. Edison |
in the matter of that preposterous claim, or anything else,
hus not treated with indignity the revered memories of Ohm,
Faraday, and the other fathers of electricity. Mr. Edison,
like myself, appears to love peace and quietness, and per-
haps the guilty author of that preposterous claim will never
be discovered and punished. The disagreement which so
far is developed is between Mr. Upton and myself only, and
it will not Jong continue if he will take my advice.

The matter in Mr. Upton’s letter which is offered as es-
pecinlly pertinent to the preposterous claim*is comprised in
the two following sentences:

1.'*The writer of the article (on page 242) simply stated
that the machine was so constructed that when used at its
normal capacity the exterior resistance shall be ninetimes as
great as the internal, so that ninety per cent of the power of
the current could be used outside.”

2. **Yet all that was claimed in the article (page 242) was
perfeetly true, and has been carefully verified.”

I have not been able to satisfy myself as to what are
the intent and meaning of sentence 1. Icannot find out what
‘‘ normal capacity " is. I cannot find out what the thing is
which was simply stated; why did not Mr. Upton state it
simply? Among various theories of the intent of sentence
1 which I have worked out, the most plausible is, that the
sentence is a device like those terrible engines which Knicker-
bocker, in his history of New York, relates were employed
by the ponderous Dutch warriors, This theory derives con-
firmation from the fact, which appearson page 308, that Mr.
Upton found it a fair thing to fire, without warning, at short
range, and point blank, hot shot of Oaleulus (1) right into a

_ gentleman by the name of Weston.
But sentence 2 is direct, explicit, and emphatic. It is so

one, for the reason that it is from an authority which, T am
sure, Mr. Upton greatly respects; the suthority, please un-
derstand, is not Mr. Edison: possibly it is Mr. Upton him-
self. If Mr. Upton will turnto page 242 hie will find thercon
the preposterous claim as originally propounded, snd he will
observe that the last two words are “external current.” How
js it now? Will Mr. Upton ever ngain say, *“the distinction
of outside from inside current seems to me ridiculous?”

After finishing my case, Mr, Upton goeson: “ In conclu-
gion, I may state that the methods which are employed for
testing Mr. Edison’s machines were fully described in a
paper read by me (in August) at the Saratoga meeting of
the American Association. At that time (in August), s
now, full results were withheld until Mr, Edison was fully
satisfied with the performance of the machine.” I find in
this pretty plain evidence that Mr. Edison did not—and this
I bave contended for from the first —put forth the prepos-
terous claim. He had fuoll tests in August as well as on
October 11th, and of course he knew that ho did not realize
that 90 per cent; if he had realized it, ho would have been
fully satisfied with the performance of his wachine, for his
machine would be the greatest invention of all time.

Mr. Upton concludes by mentioning that Mr, Edison
hopes soon to have a machine with a resistance ratio of 1 : 20.
I trust this is not quite true. It would be almost a public
calamity if Mr. Edison should employ his great talent on
such a puerility. I quote again: ‘‘ His machine is so made
that it would be impossible to use it with the same residtance
outside as inside, as it would heat the wire on the arma-
ture o as almost to burn it, by carrying a current so much
in excess of that for which it was intended.” The truth of
this must be evident to any one who is a tolerable expert on
machines; but I quote it as further evidence that Mr. Edison
is not the author of the preposterous claim, and to raise the
query whether we cannot relieve Mr. Upton also from sus-
picion.

A few weeks since (suppose) the startling announcement
was made in the papers that X, a dear and distinguished

admirable in its way that I quole it again: * Yet aZZ that was
claimed in the article was perfectly true, and was cargfully
verified.” Now, as nothing was claimed (on 242) but what is
covered by the preposterous claim, this latter issigned, sealed,
and indorsed; it is represented as baving been verified; it
is reasserted strenuously. Did Mr. Upton pen that sentence,
with the demonstration on page 305 before his eyes?

1 reproduce, from page 242, the preposterous claim: “ Mr.
Edison claims that be realizes ninety per cent of the power
applied to this machine in effective external current,” and
thereupon soon follows the explanation that the great econ-
omy is due to the employing of a resistance ratio of 1:9.
For the demonstration of the fallacy of this I refer to page
305,

l
|

friend of mine, bad lifted himself over a tall fence by pulling
on his boot straps. Many respectable people, influenced
mainly by their exalted and often proved faith in the ability
of X, accepted the announcement as true; for my friend
was an eminent authority and exceedingly expertin the
matters relating to the alleged achievement. The hopeful
people at once began speculations on the applications of X's
discovery to rapid trapsit and other great projects. The

] larger part of the community, however, remembering some-

thing of the little lessons in natural philosophy of their
school days, denied the claims set up for X, and they scoffed
at him. At this juncture it seemed tome & proper thing
and a duty towards a friend and to the public to make an
explanation. I said that the feat proclaimed was really an

I might stop here, far I have said all that is required con-
ceming the matter of the preposterous elaim. Mr. Upton
introduces several other and extraneous things which are cal- |

culated, like that sentence 1, to befog and lead astray the |

hasty reader, and I shall therefore briefly notice them. The
larger part of the letter is devoted to remarks which are aimed
more or less directly at myself personally. The general effect
of these is substantially that of the trite retort, you're another;
but I meet them in detail by pointing out that a part are in-
tended to show that I had overlooked something important,
and the rest that I use technical terms ignorantly and reck-
lessly.

1. Aftera very ingenious prelude, in which T am made to
take a rather funny part, the following climax is reached:
“It seems never to have occurred to the doctor that it is in
the power of the maker of the machine to exert this “ moral
suasion’ on the wire covering the armature, so that it shall
be more effective and redouble its exertion when greater re-
gistance is offered for it to overcome.” Mr. Upton is correct;
it really never did occur to me. But feeling that such a con-
fession, on account of its brevity, is rather weak, T append
the remarks of one whose opinions are worth their weight in
diasmonds, and are the delight of the world: ““If g0 be ye

overbaul yer masheen, tack on yer armycheer a leetle more ' himself over a fence 20 feet high. There are doors in the ' putting onn‘houu it

impossibility, that it was a contradiction of the law of action
and reaction; that the pulling up on the boot strap would
be precisely balanced by the pressingdown of the feet in the
boots, etc.; that my friend was of too good sense to claim
impossible performances; that the announcement was an
exaggeration, or came from a wicked partner, otc. My ex-
| planation was calculated to pacify the scoffers and to make
(ail lovely again, My friend bad no call to say anything,
unless to indorse my explanation or to turn the whole affair
into mild but pleasing entertainment by relating how the
announcement originated in u little badinage of his, in which
he proposed to lift himself over the fence, by pulling on the
boot straps of his earriage after slinging them over a pulley,
ete. But the affair is going to terminate differently and
sadly. For a gentloman by the name of Z, who Is an assist-
ant (some say a partner) of X, has written a letter to the
public which purports to be authorized by X, in which the
origival claim is reasserted and enlarged. Mr. Z says:
* Spring, at it< normal capacity, is the pleasantost season of
the year. X never denied Newton's laws.  Yet all that was
claimed in the papers was perfeetly true, and has been care-
fully verified. X has positively lifted himself over a fence
ten feet high, and it may be mentioned that he hopes to lift

fence, but ”"_‘\ have patent locks on them, (What does this
mean?) This 5 isn't mueh of a doctor, and I wouldo't trust
him with a sick ent.  Hespells Jerusalem with a 6, and his
name is mentioned v connoction with a noighbor’s hen
roost.” This letter of Zsis n great trouble to us, but I pro
test and perslst that X is innocent,. No one can foretoll
what 18 to come out of all this embarmasmont

Buot all this Is supposition Perhinps It fan't npropos of

, Mha honnt W :
anything. “The bearings of an obserwation ix in the appli
eations on it.”

Crantes A, SnuLey,

A Note from Mr. Edison,- The Hughoes Microphone
and the Blake Transmittor,

T the Editor of the Scientific American

In reference to the communieation from T D. l.m-kwm.d.
which appeared in the ScrexTIFIo AMERICAN (No. 21), No.
vember 22, 1870, regarding the carbon telephone, 1 wish 1o
suy that hig statement that the scientific men of Eorope have
supported the clnim of Hughes that the microphonic notion is
different from the carbon telephone, is absolutely false, and
as o fuct just the contrary is the case.  Also that (he Patent
Office has declared that the Blake transmitter fled in the
Patent Office in 1870 infringes several of my patents filed in'
1877. In fact there is not the slightest ditference botween
the earbon transmitter and the go-called Blake transmitter,
except in size of parts and delicacy of adjustment,

T. A. Evsox,
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CROSS-BREEDING AMONG FISH,

Mr. Robert B. Roosevelt, so well known in connection
with fish breeding, is responsible for some surprising nssers
tions with regard to the inter-crossing of distinet specios of
fish. Some two years ago the eggs of a shad were placed in
o pan of fresh water which could not have contained any
milt of the male shad, This done, the eggs were mixed with
the milt of a striped bass and they were immediately ferti-
lized. They were then placed in the shad-hatching boxes,
and fully 10,000 young cross-breeds were the result. They
were turped into the river at the proper time, and it is not
yet time for them to return, if they follow the customs of
their mother.,

| That the hybrids are likely to thrive and breed is thought
probable after the perfect success that bas followed the cross-

ing of the California salmon aud the common brook trout.

Mr. Roosevelt says: ‘' Wehave crossed fifteen or twenty dif-

ferent breeds, and all successfully, and I can assure you that

the result is a strong argument in favor of Darwinism, forit

shows that all fish may possibly have grown out of one or

two varietics. This would account for what is called the
“land-locked salmon’ which is found in lakes having no
communication with the sca. The object of this crossing

and breeding is to improve the fish, just as they cross neat
cattle and horses, and even fruits and flowers. The result

will be to make fish food plenty, and to add s large number
of “queer fish' 1o the number already in existence.” ' .

L R S

THE INTERNATIONAL DAIRY FAIR.

The second annus® International Dairy Fair in this city,
to be opened in the American Institute building, December
8, promises 10 be the largest and finest exhibition of the
kind ever held in this country. Nearly three thousand en-
tries have nlready been made by intending exhbibitors, and
ten thousand dollars will be given as premiums. It is ex-
pected that at least 300 specimens of fine caitle will be
exhibited, representing the most celebrated herds in the
country. Especial attention will be given to this m
ment of the fair. In addition to many novelties there is
promised an elaborate comparison of the methods of butter
and cheese manufacture as employed 3 hundred years ago
and to-day in our best factories.

‘1

STEAM TOWING ON THE ERIE CAAL. ¥

The first through tow on the Erie Canal from Buffalo to
Rochester, by the steam cable towing syslex:‘.l artrlmwm
latter city, November 18. The tow consisted of five canal

is expected that the cable system

with horse power. It

be completed the entire distance from Buffalo to 1

miles, -';om; after the reopening of pavigation in the spring
The existing canal boats will be used without alteration,
and the boats will yield a larger revenue owing 10 the sav-
ing of time on each trip. The traffic of the canal this year
bus been unusually great, and it is expected that the bew
system will lurgely increase its capacity. i Ryt s
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it slightly on a marble
Ahen ndds a small quan-
ows the enlarged muss
el puina to keep the shapo oylin.
her are required, the inside dinme-
nlnrged, and the glass is allowed to
dng.  For tubes of very small cali-
wter tubes and other capillary tubes,
of the oylinder is decronsed and the

ce of glass t’ubl‘ug"tho nssistant places a
the end of the glass eylinder by aid of

@, [ eight feet high; assuming them all to be spaced for the ave-

‘blow . Now the men, cach bolding an end of
glass eylinder by means of their

tubes, begin to separate,
1 backward. The eylinder
is thus lengthened, and at the same
time m aller in dipmeter, and
the diameter, of course, depends
upon how much the tube is drawn
out.
~ When the tube has attained the
right size it is generally too warm
and soft to admii of laying it down
‘without destroying its shape; it is
therefore cooled by means of a fan,
as shown in Fig. 1. When it be-
comes sufficiently cool it is lsid
upon a series of equidistant paral-
lel wooden blocks of uniform height,
where it remains nntil it becomes
cold, 1tis then cutinto lengths with
adinmond or afile. If the tubes are
to resist great pressure or changes
of temperature, they are annealed
with great care.  They are some-
times plunged into boiling linseed oil and slowly cooled,
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Reading Room of the British Muscum,

The dome of the British Museum reading room, in which
the electric light is now used, is 140 feet in dinmeter and 106
feet high, In this dimension of diameter it is only inferior
to the Pantheon of Rome by 2 feet; St. Peter's being only
139, Sta. Maria, in Florence, 139; the capitol at Washing-
ton, 13514, the tomb of Mabomet, Bejapore, 135; St. Paul's,
112; St. Sophia, Constantinople, 107, and the Church at
Darmstadt, 105.

g The new reading room contains 1,250,000 cubic feet of
space; its ** suburbs,” or surrounding libraries, 750,000. The
building is constructed principally of iron, with brick arches
i between the main ribs, supported by twenty iron piers, hav-
ing a sectional area of 10 superficial feet to each, including
the brick easing, or 200 feet in all. This saving of space by
the use of iron is remarkable, the piers of support on which
the dome rests only thus cecupying 200 feet, whereas the
-piers of the Pantheon of Rome fill 7,477 feet of area, and
those of the tomh of Maho-
met 5,593 feet. Upwards of
2 000 tons of iron have heen
employed in the construction.
The weight of the materials
used in the dome is about
4,200 tons, namely, upwards
of 200 tons on each pier.

The uprights or standards
of the bookcases in the Brit-
ish Museum reading room
are formed of wrought iron,
galvanized and framed to-
gether, having fillets of beech
inserted between the iron to
receive the brass pins upon
which the shelves rest. The
framework of the bookeases
forms the support for the iron
perforated floors of the gal-
lery avenues, and which are
generally 8 feet wide, the
central 6 feet being appro

——

Scientific Imerican,
'I'-ng room contains three mllosllne;\l of bookeases,

riged oclavo book size, the entire ranges form twenty-five
miles of shelves. Assuming the shelves to be filled with
books, of paper of average thickness, the leaves placed edge
o edge wonld extend about 25,000 miles, or more than three
times the dinmeter of the globe)
e
Slag Boller Covering.

Mr. Franz Buttgenbach, the well known metallurgist,
gives the following method for the utilization of blast fur-
nace cinder as an insulator for steam pipes, ete.: Mix 150
pirts of cinder dust, 95 parts by weight of fine coal dust,
250 parts of fire clay, and 800 parts flue dust, with 10 parts
of cow's hair, add 600 parts of water into which 10 to 15 parts
of raw sulphuric acid has been poured, and make a stiff

Purlfylng Gelatine.

Tmpurities In gelatine may be classified under (wo heads—
mechanical and chemical—the latter being far more difficult
to remove than the former, innsmuch as they are more or
less jn combination with the material itself. Fortunately
they do not appear to exert the same injurious action on the
emulsion ns the mechanical, which, although simply in &
state of suspension, are yet exceedingly difficnlt to remove
by siwple filtration, cspecially after the emulsion is formed,
a9 many of them are in quite ag fine a state of divigion s
the bromide {tsclf; hence It 18 clear that any means which
may be adopted to remove the one will also remove the other.

The mechanical impurities in gelatine principally consist
of lime in the form either of the sulphates, carbonates, and
phosphates, fat or grease, sometimes animal fiber, and always
that very indefinite compound ** dust.” This latter impurity
is generally present in considerable
quantity owing to the sheets or
flakes, while in the jellied form,
being exposed on nets of string or
wire in a strong current of air to
dry, when, as a matter of course,
any dust that comes in contact with
them adheres and dries into the
gelatine. In some of the English
manufactories wire nets are em.
ployed, but on the continent those
made of string are principally in
use, and fibers of that material
adhere to and are detached with the
gelatine, It is said that these nets
are greased to prevent the flakes
from sticking. [If this be the case
it will account for some of the fat
generally present in gelatine. We

Fre. 1.—COOLING GLASS TUBES.

dough of the whole. This is thrown in small amountsupon
the warmed pipe, bardening rapidly. Upon this rough coat
asecond, third, ete., is laid, according to the thickness
which is to be used. By the action of sulphuric acid gyp-
sum is formed, and the silica, rendered free, hardens. The
mass becomes as hard as porcelain, and is still porous. It
adheres firmly, and never cracks. Mr. Buttgenbach states
that he has tested its merits by ten years'use, and bas found
it to meet all requirements.

AGRICULTURAL INVENTIONS.

An improvement in sulky-plows has been patented by
| Mr. William J. Meharry, of State Line, Indiana (Sheldon,
Tllinois. P. O ). The ohject of this invention is to furnish
an improved sulky attachment for plows, which shall be
simple in construction, may be readily attached to any ordi-
pary plow, will materially lighten the draught, and will
allow the plow to be readily controlled.

Messrs. John J. Howell and Osnel H. Wienges, of Fort

are told that it is the custom with
some of the continental manufac-
turers to wash the surface of the
! sheets of their fAnest kinds with
warm water after they are dry so as to remove the extra-
neous surface matter.

Although, as we have said, it is almost impossible to
remove the insoluble matter by mere filtration, owing to the
viscousness of the solution, yet it may be entirely elimi-
nated by adopting the process commonly employed in the
culinary art for clarifying jellies. This consists of mixing
with the solution of gelatine some albumen of white of egg,
and then raising the temperature sufficiently hizh to coagu-
late the albumen, which in coagulating imprisons the inso-
luble particles. The whole is then put into a flannel bag,
and suspended in front of a fire, when the solution passes
through perfectly clear and trunsparent, even if an opaque
sample of gelatine have been used, and at the same time all
fatty particles will be retained by the coagulated albumen.
In practice, however, it will be found very difficult to treat
successfully thick solutions in this way, as they will not
pass through the strainer in the same maoner as thin ones,
such as are used for jellies, and also that strong solutions

Motte, S. C., have invented un improved handle, which is so

e ————— G

set much quicker and at a higher temperature than weak
ones, so that some other plan
must be adopted to avoid the
necessity of filtering the solu-
tion if a strong one¢ require
purification.

The method we have em-
ployed with perfect success
does not require filtration at
all, yet the solution is ren-
dered perfectly bright and
transparent, and free from all
solid particles as well as fatty
matters. For this purpose
the gelatine to be purified is
placed in cold water until it
has become swollen. It is
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¥Fio. 2—-DRAWING GLASS TUBES

printed to the perforated floor, and the remainder being a | constructed that it may he applied to hoes, rakes, and other
clear space between the back of the books and the flooring, similar garden and farm implements, and which may be
by which contrivanee the light from the skylights (in all onsily and quickly detached from one imploment and
l'r-v-(*.- extending to the full width of the avenues) is thrown attached to another, and when attached will hold the im-
down the back of the books on each story, so that the let- | plement firmly and securely
tering may be easily discerned throughout the book ranges An improved farm gate has heen patented by Mr, George
The shelves are formed of iron galvanized plates, edged | Johnson, of Waucousta, Wis.  This is an improvement in
with wainscot and covered with russet hide leather, and | the class of horizontally swinging farm-gates, which have
havine o book full attached. Thoy are fitted at each end | suitable attachments for holding thpm at different elovations
wili gnlvanized iron leather, covered, and wadded pads | for the purpose of avolding snow or other obstruction,
placed next the skeloton bookease framing, to prevent injury | while being opened or closed,  The invention relates to the
to the binding when the books are taken out or replaced construction of the attachments or devices which hold the
Between these pads the skeleton framing of the cases forms | gate in different vertical adjustments,
an aperture by whioh a current of air may pass and venti- e S —
lntion be kept up throu shout. The shelves rest upon brass NEARSIGHTEDNESS AND THE Coronr or mne Eyves M.
pios, the bolos for which ure plerced at three quarters of an | Nicatd stated, at the meeting of the French Soclety for the
ineh apart from conter to center; hut by a contrivance in Advancement of Science, that as one of the results of his
eranking the shaft of the pin, which may be turned upward | examination of 3,484 eyes In relation to myopia, at Mar
or downward, this interval Is practically balved, and the | seilles, this defect was observed far more frequently in light
position of the shelves may Db wltered three eighths of an | than in dark oyes, blue and gy oyes furnishing 18 per
cent, and black and brown eyes ouly 1127 per cont

ineh ut o time,

‘then trunsferred to a beaker
placed in a water bath heated
to a temperature of 110° Fah.
—not higher—uutil it is dis-
solved; then some well
whisked white of egg i
stirred in. The proportion
we have used has been two ounces of albumen to cach
four or five ounces of dry gelatine. Now, with a whisk, or,
better still, one of the American egg beators, convert the
| whole into froth.  To do this easily it may be necessary to
| heat the solution somewhat, =0 as to render it more Timpid;
(but caro must be taken that it does not rise beyond 1207
_ Fah., otherwlse the albumen will be coagulated before its
(time,  After the whole is converted into froth the tempera-
ture of the water bath must be quickly raised to nearly boil.
Ing polot, and then allowed to remain undisturbed for some
time.

As the albumen coagulates it will rise to the surface of
the solution, carrying with it all the solid Impurities, leav-
Ing the lower part quite clear. This may take some litile
time, according to the strength of the solution; but the tem-
perature must be maiotained until It is clear. Tt may then
bo allowed to cool, and the whale turned out (which may be
casily done by placing the beaker in water for & few seconils
nud then inverting it), and the top part cut off and rejocted.
The other part may then be used direct for
it may be cut into thin stices and driod in an




W for future use. The drying may
¢ much mmm by digesting the thin slices in strong
1, tho greater part of the water bofore
. dry, and by this means the chances of its
ecoming éonmnmuﬂ with dust will be much reduced.
The object of converting the greater part of the solution
into froth is this: If the albumen was simply stiveed in and
then it would remajn in suspension, owing to
the Ml@ of the solution; but, when the whole is con-
verted into froth, the alr bubbles as they rise to the surface
carry the congulated albumen, together with fts imprisoned
impurities, bofore it.  As an example of the efficacy of this
method of purification wo may mention that we once mixed
some gelatine with a solution of Indinn ink which had been
passed through filtering paper, and then treated it in the
manner described, the result being that the whole of the
coloring matter was removed with the albumen, which
floated on the top like =0ot, while the lower portion was not
only trangparent, but perfectly devoid of color.

This experiment not only proves the efficicncy of the pro-
cess, but also shows that it is impracticable to purify the
emulsion with albumen after it is made, a8 has been sug-
gested, for the purpose of removing the conrser particles of
bromide, because the whole would be removed in the same
manner as the coloring matter of the Indian ink woas, —Brit-
wh Journal of Photography.
-t O

Letters Patont, How and in What Manner they can
be Taken Out.

In this age of improvements and inventions the subject of
patents is of great interest. The laws which govern patents
are among the most important on the statute books looking
to the protection of industries, as they grant inventors, their
heirs and assigns, the exclusive right for a specified period to
new discoveries and inventions of a novel and useful charac-
ter. Every invention or discovery to be patentable must
possess the merit of either novelty or utility. A patent will
not be granted to an applicant for an article discovered and
invented by avother, but inventors will not prejudice their
rights by allowing the public sale of that invention for two
vears before applying for a patent, and a valid patent will
not be issued in case this use extends over a longer period.
A * prior invention " does not hold good, if the party has
simply conceived the idea of the thing patented; it is neces-
sary that it should b2 reduced to a practical form or complete
invention before aclaim can be established. Whoever re-
stores an abandoned or lost art or invention may obtain a
patent for it.

An invention patented ina foreign country can receive a
patent in the United States, if it has not been in public use
two years prior to the application, but the American patent
will not continue beyond the time granted by the foreign
patent. In determining

WHETHER AN INVENTION IS NEW,

it is only necessary to ascertain if it is different from any-
thing previously patented. In deciding the question of nov-
elty it is necessary to decide whether an invention is really
novel, or whether it consists in a double or analogous use of
something already known. For instance, a patent will not
be issued to & person who first applies to railroad cars a kind
of a wheel previously used for other conveyances. Neither
can the discovery of a principle, a natural law, scientific truth,

or property of matter be a subject of a patent.  But whoever
makes & new and useful application of any of these
things by embodying the principle of thelaw in mechanism,
or describing o new process by which the discovery may be
of practical utility, may obtain a patent for his invention,
which consists not in the abstract principle, but in its practi-
cal application.

Persons wishing to obtain letters patent usually apply to
a solicitor of patents or sttorney, and furnish bim with a
model of the invention desired to be patented, except in cases
of designs, compositions, and processes. The petitioner
takes oath that he believes himself to be the original and first
inventor of the invention, and that, to his knowledge, it has
not been known or used before.  Accompanying this petition
and ocath must be & model of the invention if the case will
admit of it, with drawings and specifications. Theapplica-
tion must be signed by the inventor unless he is dead, when
it must be signed by his executor or administrator. The
specification is u full deseription of the invention, in writ-
ing, and the manner and process of making and using it.
The description is followed by the claim, in which the ap-
plicant must particularly specify the part, improvement, or
combination which he claims as his own invention and dis-
covery. Where there are drawings the specification must
refer by letters and figures to the different parts.  In the case
of the composition of matter, specimens of the composition
and of the ingredients sufficient in quantity for the purpose
of experiment must accompany the application.

THE CHIEF OBJECTS OF THE SPECIFICATIONS

Are to muke known the precise nature of the invention, and to
enable the publie from the specification itself to practice the
invention after the expiration of the patent. Theobject of the
claim is to fix with accuracy the extent of what is claimed
as new. It is sometimes fatal to o claim to call aninvention
s machine when it is a process, and it is of the utmost im.
portance to the inventors that the specifications are plain.
The petition, oath, model, specification, druwing, ete., are
forwarded to the Patent Ofice at Washington by the solicitor
or attorney. The Patent Office, as those who have seen it
are well aware, is one of the most potable buildings in the

Scientific American,

nation's eaplital, na it Is one of the most jmportant. Here are
preserved all records, books, models, drawings, specifications,
ote,, pertaining to patents, The office is under the supervision
of the Seoretury of the Interior, but the Commissioner of Pat-
onts s tho obief in chargoe of the office, The officers consist |
of n commissioner, assistant commisaioner, and three exnm:
Iners-dn-chief, besides one ohiof ¢lork nnd oxaminer in charge
of Interferences, and a host of primory examiners, These
primary examiners are men versed in some special depart-
mentof mechanies, ete., and modaols, drawlngs, specifications,
ele,, ure given to them for examination, with due reference |
to thelr special qualifications.

If an applicant is dissatisfied with o declsion, he can be
heard by the board of exuminers-in-chief, and then, if still
dissutisfied, before the Commissioner on appeal.  Appeals
from the Commissioner can be taken in all cases, except in-
terforencos, to the Supreme Court.  Where an inventor n-
not ready to file a complete specifiention, mnl denires [urllu r
time, but wishes to secure his right, he
which will be placed in the secret un'hivm of the l’u!.onl.
Offiee; and if there be any application withina year for any-
thing which appears to interfere with his elaim, he shal! have
notice, and may appear and prove priority; and by a second
caveal he may renew it for another year, Patents can be |
procured in foreign countries, and a great many are taken
out in England, Canada, France, Belgium, and Germany,

THE PATENT OFFICE IN WABHINGTON

Is more than self-supporting, and to-day is said to have at

least §1,000,000 to its credit. Last year there were 20,260

applicants for patents, and 12,354 patents were granted, be-

sides 1,455 trade marks and 492 labels.  Of the patents, 832 |

were held for the final payment of dues, The cost of obtain- |

ing a patent is usually about £60, $25 of this amount being |
the fee of the solicitor and the balance is paid at the Patent |
Office, The State receiving the largest number of patents
per capita last year was Nevada, but usually the order s as
follows: Massachusetts, Connecticut, Rhode Island, New
York, and the District of Columbia. It is to be expected |
that Massachusetts and Connecticat will stand at the head |
of the list. The intuitive ingenuity of the Yankee is con-
stantly designing something new and exploring the Jaby-
rinths of science and art in its efforts to lighten the labor

of man, and it will be a long time before he can be ousted
from his position at the head of designers and {nventors.. .
Boston Globe.
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Fire Losses,

The statistics of fires for the month of September show
that the losses by fires reported in the United States
amounted to £5,349,300, and in Canada to $264,300. Of the
United States loss, the insurance companies paid $2,208,200,
and of the Canadian loss $165,000, or less than one half.
The loss for the corresponding month of last year was
£700,500 less than the aggregate amount above given. This
total loss of $£5,340,300 was distributed, says the Fireman's
Journal, generally throughout the States and Territories,
New York State suffering the most severely. her loss being
£767,700; Illinois comes next, with a loss of £439,600; Iowa
lost £822 500, and Massachusetts £281,600. Dakota had an
exceptional fireat Deadwood, where the 1hss was §1,070,000,
which is not included in the classification of average losses.
For the nine months ending with September, the recorded
losses of the United States amounted to §61,150,100, and in
Canada to $06,014,800—an aggregate of $07,164000. The
aggregate losses for the same period last year were $50,626,-
500, showing n gain for 1870 of $16,638,400. Should the last
three months of the year only equal for each the loss of
September, the recorded loss for the year will be $84,007,200.
But it is estimated that one third of the actual losses are not
recorded, 8o that the estimate heretofore made that the
annual loss by fire is £100,000,000 is not far out of the way.

The statistics for the past ten years show, excepting great
conflagrations, a yearly increase in the fire losses of the
country. This is positive demonstration that the means for
controlling fires have not kept pace with the build-
ing operations of the country. locluding the great
couflagrations, the fact becomes apparent that improve-
ment in firo extingoishing machinery has not kept pace
with the Intest methods of construction.  As a matter
of fact, the means for fighting fires in the seven, cight, or
nine story buildings of modern times, constructed of the
most inflammable materinl, are no better than they were
twenty years ago, before the era of tall buildings, and when
better methods of construction prevailed. The steam fire
engine is the only real advance in fire extinguishing ma-
chinery that has been made within the present generation,
and the capacity of these has not been increased to accord
with the modern style of architecture. Machinery that is
equal to fighting & fire in a three story building is whoily
ineffectual when the flames are raging a hundred or more
fect ubove the street level. That our engines have not
greater capacity is not the fault of the manufacturers. The
demand has been for light engines that could be quickly
drawn to a fire, rather than for those of great capacity in
throwing water., As a matter of fact, the light engines are
more serviceable three times out of five, It is only in those
cities where tall buildings are numerous that more powerful
engines are required, and in those greater importance is laid
upon the ability of the lighter ones to get quickly o a fire
and put it out hefore it gets headway, than
volumes of water to suppress one that is well agoing. Pre-

:
always be trusted

| those who are neither the one nor the other,
is better legislation to control the crection of buildings, and
 legislation to prevent insurance companies from encourag-

upon great |t
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But conflagrations will come in spite of
every preeaution and, In such an emergency, the engine
that ean throw the groatest volume of water ste adily for all
the thme required 1 tho best one

But to return to the siatis ities, which show an annual
wansto of $100,000,000 of property every year.  ‘Fhis amount
of actual values, the product of the l)llll]ll 8 “l(l'l“"\ is
thrown away yearly.  There s no return for it in any shape,
Insurance companies muy make good individual losses, but
the money must come from the poekets of other individuals,
and, eventunlly, s pald by the producing classes. Tt would
be far better if wo conld take £100.000.000 a year in new,
crisp, greenbaeks from the National Tre asury aod burn them
up, if by that means wo could save for business purposes
the property destroyed by fire, But supposs Congress should
appropriate this sum of money to be burned up every yoar
—what a howl of Indignation would be raised by the tax-
l‘")“r" of the country! How they would denounee the
wastefulness  of our Jekdsintors, and how quickly they
would relegate them to private life. But would it be any
worse for Congress Lo thus squander the substance of !I;cs
nation than it is for the careless and wasteful taxpayers to

|do it? The waste is the same, and careful and prodent tax-

payers are forced to contribute to make up the losses of
What we want

ing incendiarism by paying more for property that is de
stroyed by fire than it was worth while standing., In other
words, the payment of losses by insurance companies should
be restricted to two-third8 the value of the property de-
|stroyed. With such a law In force, property owners would
be compelled to carry one-third of the risk themselves, and
this would destroy all motive to incendiarism, and induce
prudence and care in the management of property. Such a

| law enforced rigidly in every State wonld reduce our fire
| losses more than fifty per cent the first year,

Telegraphy In France.
By the end of the present year, of 87 chief towns of de.

| partments, only 26 will not be provided with direct tele.
| graphic communication with Paris. These 26 towas com-
| municate through intermediate offices. The total number of

| direct wires from the French capital to provincial centers is
| 113, and several of these centers have more than one such wire.
Thus, Amiens has 2; Bordeaux, 3; Marseilles, 4; Montpellier,
2; Nantes, 2; Toulouse, 2; Trouville, 2; and Versailles, 89.
Twenty-five of these lines are subterranean.  As regards di-
rect wires to foreign centers, Paris has one to Amsterdam,
one to Antwerp, one to Basle, three to Berlin, one to Berne,
one to Bergeux, three to Brussels, one to Cologne, one to
Florence, one to Geneva, nine to London, one to Metz-Ham-
burg, one to Milan, one to Milhausen, one to Rome, one to
Strasbourg,’one to Turin, and two to Vienna. There is also

| a direct submarine wire from Marseilles to London.

The Telegraphic System of the World.

The system of telegraphs in Europe comprised, at the end
of 1877, 263,809 miles of lines, and 769,768 miles of wires.
There were 19,627 government telegraph stations, and 12.708
railway and special stations, The number of employés
amounted to 61,984, and the number of instruments to
41,708. The number of paid messages was, in round num-
bers, 86,000,000, of which 20,000,000 were international dis-
patches. The number of other telegrams forwarded amount-
ed to about 7,000,000, M. Newman Spallart gives the fol-
lowing statistics for the other parts of the world. In Amer-
ica (1875 to 1877), 114,157 miles of wires; 8,756 stations; 23,
000,000 telegrams, lnmamtommma
| wires; 480 stations; 2,800,000 telegrams. Australia (1875),
23,582 miles of wires; 680 stations; 2,500,000 telegrams.
Africa (1874 to 1876), 8,148 miles of wires; 106 stations;

1,200,000 telegrams. ety
A New o.lon“ Illlu'l‘n-d.

The Boulder News and Courier says: **A tunncl has re-
cently been started at the base of Seaton Mountain, about
one mile from Idaho Springs, having a course north 24* east,
1t cuts at right angles all the lodes, and some of them at a
depth of 2,500 feet. 'Thlnyu‘vcm,
be cut by this tunnel, many o
known b; their rich and abundnnt pmdunllcnot ores, 0!
these, the projector of the
lodes, and arranged for lhopum °t,,
desirable, thus wisely avoiding any
omduu.mmmchlm‘:lﬂem:nﬁthgm
This tunnel, christened *1daho,’ in many
mmmd“mﬁhﬂh%m
try for mining uses. um:-maumu
48 foet, at which point the first lode was cut, the vein mat

bave been cut within each

ventions of conflagrations, rather than thelr extinction, is
relied upon.  This would be all well enough if it could

and fay ..";m"‘

well. Vi MM veins
ter nssaying ery strong et
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' ing Company, 07 .

X . and o Park Row, N Y,
“|  For bost low prico Planer and Matoher, anid litest
“ Umproved Sash, Door, and Bilod Machinery. Send tor
‘ wﬂn ontaloguo to Bowley & Hlormanoce, Willinms-

Eolipse Portablo Knglne, S llastrated adv.,p. 815,

Speolal Wood-Working Machinery of overy variety.
| Tovi Houston, Montgomery, 'a. Soo ad. page 209,
Shool Motal Prosses, Forracute 0o, Bridgeton, N, J,

Lateat tmproved mothods for workling hard or soft
wotaly, grinding long knlyes, toals, ete. ortabls Chuek
Jows and Dismond Tools,  Address Amorican Twist
Drlll Co,, Woonsooket, . 1.,
For best Portable Forgos aud Blueksmiths' Hand
Blowors, nddress BufMalo Forgo Company, Buffalo, N. Y.
Diamond Pluncrs, J, Dickinson, 6 Nussau St., N. Y,
Steam Hammers, Tnproved Mydeaullo Jacks, and Tube
Kxpandors, R, Dudgeon, ¥ Columbin 8t., Now York.
Sawyor's Own BooY, INusteatod.  Over 100 pages of
valuable Informntion. How to stealghton saws. oto.
Hont froo by moll to any part of the world, Sond your
full nddress to Emerson, 8mith & Co,, Beayoer Falls, Pa,
Yaglo Anvlly, 0 conts per pound.  ¥ully warranted,
Repalra to Corliss Engines n specialty, L. B, Flan-
dors Maohine Works, Philladelphin, s,
Tight and Slaok Barrel machinery a specialty. John
Groonwood & Co,, Roohestor, N. Y, Soo lus'd ndy. p, 80,
Elovators, Frelght and Passenger, Shalting, Polleys,
and Hangers, L. 8 Gravos & Son, Roohestor, N. Y.
The Horton Latho Chucks; prices roduced 80 per cent.
Addross The B Horton & Son Co,, Windsor Looks, Conn
$100 Vertical Engine, 50 I, P, See page 850,

ome Novelty Into Canada
dress “"gm»u," "m"

‘Hoisting Muchinery of all kinds a specialty.
Castings of Crucible Steel, solid, nct same as bar
steel. Speolalty: Cast Cost Steel Plow Shares. Agri
cultural Wrought Steels of every description. Wrlto
us. Read, MoKee & Co,, Umited, Pittsburg, Pa. No guml No grit! No aeld) Antl-Corrosive Oylin-
‘For Sale.—Patent Automatic Planer Knife and Tool | der Oll 18 the best In the world, and tho first and
Grinder. Also Patent Friction Cluteh and Pulley. Ad- only ofl that perfeotly lubricates n raflrond loco-
dress E. 5. Fernald, Saco, Me. motive eylinder, dolng It with half tho quantity
Firm In Scotlan ropresenting required of best lard or tallow, giving Increased
B:ﬁncuon:u. a tdn.xiﬁnnto obm:fn?ti?:m: power and loss wour to mnohlnor;‘ with entire free-
‘tation: for American; goods. Address B. 3. H., P, O dom from gum, staln, or corrosion of any sort, and
mmx”?m ; PO BRI 1 equally superior for all steam  oylindees or
. 7 heavy work where body or cooling qualitios are
Presses, and Dics that cat 500,000 frait can tops with- | indispensable. A falr trial insures its continued
out sharpening. Ayar Machine Works, Salem, N. J. uke, Addross E, H. Kellogg, sole manufacturer, 17
For Sale.—One Horizontal Steam Englue, 207 x 4§ ; | Gedar St., New York.
one 187 x 42//; one 167 x 7. Atantio Steam Engine | Emery Wheols for various purposes, and Machines at
‘Works, Brooklyn, N. Y.

reduced prices, Lehigh Valley Emory Wheel Company,
Wood Turning Lathes, P. Pryibil, 467 W, d0th St, N.Y.

Welssport, Pa,
Light and Five Machinery contrnoted for. Foot Lathe
Catalogue for stamp. Chase & Woodman, Newark, N. J,
Empire Gum Core Packing is reliablo; besvare of imi- |
t _called Phanix. 6 ,Twoed & Co., 18 Park

Box-bell, $1.60. Bell, Batlyry, and Push Batton, $3. | able business for n man with small capitul.

All first-class, . Thau, 19 Falton 8t., N, Y,
Situstion Wanted.—Huave had ten years’ experience as |

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Large kolfo work a specialty.
Also manufaoturers of Soloman's Parallel Vise, Taylor,
Stilos & Co., Riegelsville N.J

Magle Lantorns and Storcopticons of all prices, Views
Hlusteating every subjoct for public exhibitions. Profit-
Send stamp
for 80 pago 1lustratod eataloguo, MoAlllster, Manufoo-
turing Opticlan, 49 Nassan St., New York.

mechanical superintondent of 4 large sewing hi | Patent S

business. Understand mechanical drawing, tool making,
ote, Bost of references. Particulars by letters. Ad-
‘dress K., Box 254, Guelph, Ontario, Canada.

The Genuine Ashestos Steara Pipe and Boiler Cover-

Cranes. See illus, ady., page 351
National Steam Pump. Simple, reliable, durable.

Send for catalogue. W. BE. Kelly, New Brunswick, N.J.
Renshaw's Ratchet (short spindle) nses taper and

American,

profession.  For such men It s likely to prove very ser-
vicoable, They will at Jeast find no troubls in under-
standing whist the anthor liax to say, his langusge belog
adimirably simple, direct, and free from wathematical
or sclentific affectation,

HINTS TO CORRESPONDENTS.

No atwontion wlll be pald o communications unless
accompanied with the full pame and address of the
writer,

Names and addresses of correspondents will not be
given to ingnirers,

We renew our request that correspondents, In referring
10 former answers or articles, will be kind enough to
name the date of the puper and the page, or the nomber
of the question,

Correspondents whose Inquiries do not appear after
& reasonable time should repeat them, If not then pub-
lshod, they may conclude that, for good reasons, the
Editor declines them.

Porsons desiring speeisl information which is purely
of & personal character, snd not of general [nterest,
should remit from $1 to 85, nccording to the subject,
an we cannol be expected to spend time and lahor to
obtaln such Information withoat remuneration,

Any numbers of the SCIENTIFIO AMERICAN SUFPFLE.
sExT referred to (o these columns may be had at this
offics, Price 10 cents each,

(1) 0. R. writes: Your recipe on shoe
dressing is very good, T find that the different Ingredi.
ents give a good black lquid, which makes the leather
smooth, soft, and black, but without gloss, Can you
Inform me how to obtaln o gloss? A. Increase the per-
centage of shellac und ammonin,

(2) H. C. asks how much fall would be
required in o ditch to carry the water three miles an
hour, provided the ditch Is steaight, A, The flow of
water in the diteh would depend upon the cl tor of
the soil and smoothness of the surface, 2. Could you
refer me to somo relinble work that treats on running
water and ditching, ete.? A, “Fannlog on Water Sap-
ply Engineering ' is a good work.

(8) “Atlas " asks how to mount maps on
cloth, and best kind of paste and fabrics for purpose.
A. Stretch gmooth factory cloth upon a frame and coat
it with glue size, Before this dries, apply a strong flour
paste to the back of the map and lay it smoothly on the
cloth, Tetit remaln until perfectly dry. If the map is
to be varnished, apply two or three coats of Isinglass
size, and after (v becomes thoronghly dry flow on a
coat of yamish consisting of balsam of fir diluted to
the proper consistency with turpentine.

(4) J. P. asks: 1. Can a current of elec-
tricity be gen d by an electro-dy ic machine,
without the use of either s battery or permanent mag-
nets to charge the machine with? A. Yes: see Surriz-

eNT, No 161, 2. What is the electromotive force of
| the Grenet battery when first connected? How long after

ings ure the most durable, effective, und eeonomical of | square shank drills. Pratt & Whitney Co., Hartford, Ct. | j jo put ko sction will it maintain its strength, and to

any in use. H. W. Johns Manufucturing Company, §7 |

Electro-Bronzing on Iron. Philadelphia Smelting |

Malden Lane, New York, are the sole facturers. |
A Gentleman, now Foreman in a large Manufsctory. |

| Company, Philadelphia, Pa.

Improved Steel Castings; stiff and durable ; as soft

what extent will the force of current decrease? A, 1085
volt. The strength of the corrent diminishes quite
rapidly if the battery is allowed to remain in action any

possessing Inventive ideas, o first-class drmughtsman, ' and easily worked as wrought fron; tensile strength not | considerable length of time continnoosly. It is not

theoretical and practical machinist, desires to change
his present position for one In which he may have a bet-
ter chance to employ his skill in all kinds of scientific or |

bert, 35 12th St., South Brooklyn, N. Y.

See Staples & Co."s advertisement of Non-Congealable
T ing Olls on insid pm.'
Metallic Articles Colored in Single or Rainbow Colors.

New Process. High cost metals Imitated in cheaper ings. The most accurate, completa, and easily under-

metals. Gardiner M'f'g Co., Newburyport, Mass,

For best Fixtures to run Sewing Machines by Power, =

address Jos. A. Sawyer & Son, Worcester, Mass. !

Thomas D. Stetson, 23 Murray St., New York, scrves ;
as Expert in Patent Sults.

The Baker Blower ventilates silver mines 2,000 feet
deep. Wilbraham Bros., 218 Frankford Ave., Phila., Pa. |
Wheelbarrows.—The ** A. B. C. bolted ™ will outlast
five ordinary barrows. ¥4 per doz, A.B. Cohu, 1011
Water St N. Y. :
Park Benjamin's Expert Office, Box 1000, N. Y. Re-

cipes and information on all industrial processes.

To stop leaks in boiler tubes, nse Quinn's Patent Fer-
rules. Address S. M. Co., So. Newmarket, N, H.

Nickel Plating. —Sole manufscturers cast nickel an-
odes, pure pickel salts, importers Vienna llme, crocus,
ete. Conalt, Hanson & Van Winkle, Newark, N, J., and
2 and ™ Liberty 5t., New York.

The Secret Key to Health —The Science of Life, or
Self-Preservation, 300 pages. Price, only $1 Contains
ity valuable prescriptions, either one of which Is warth
moure than ten times the price of the book Hlustrated
sample sent on recelpt of 6 conts for postage. Address
Dr. W. H. Parker. 4 Bulfinch St.. Boston, Moss.

Wright's Patent Steam Engine, with automatic cut-
off. The best engine made. For prices, address William
Wright, Manufacturer, Nowburgh, X, - 4 ,

For Solld Wrought Iron Beams, ete,, see advertise-
ment. Address Union Lron Mills, Pittsburgh, Pa., for
Nthograph, ete

Presses. Dies, and Tools for working Sheet Metal, ete.
Fruit & other can tools, Bliss & Willlams, B'%klyn. N. Y.

Hydrsulic Presses and Jacks, new and sccond hand.
l‘ll.xl,-s and Machinery for Polishing sod Bafting Metals.
E. Lyon & Co., 410 Grand 8t N. Y.

Steam Excavators. J; Souther & Co., 12 P.0. 8q. Boston.

Bradley's cushioned helve hammers. See Hus, ad. p. 302,
Split Palleys at low prices, and of same strength and
sppourance ns Whole Palleys Yooom & Son's Shafting
Works, Drinker St., Philadelphia, Pa.
Koise-Quieting Nozzles for Locomotives and Steam-
boute. 0 differont varieties, adupted to every class of
eogins. ‘T. Shaw, 015 Ridge Avenue, Fhiladelphin, Pa

Stave, Barrel, Kog, and Hogshead Muochinery s spe-
elalty, by K. & B, Holmes Buftulo, N. Y,

less than 65000 Ibs. to sq. In. Circulars free. Pit 4
Steel Casting Company, Pittsburg, Pa.

- | Mineral Lands Prospected, Artesian Wells Bored, by
industrial machinery. Address, for ten days, F. Lam- | py niamond Drill Co. Box423, Pottsville, Pa. See p.340.

| adapted fora continued use, but where a strong cur-
rent is required occasionally for a few minutes at a time
it answersa good purpose. 3. What form of battery

‘best combines strength of cuarrent, constancy, and

Rue's New “ Little Giant ™ Injector is much praised | economy? A. Bunsen's, or some of its modifications.

for its capacity, reliability, and Jong use without repairs.
Rue Manufacturing Co., Philadelphis, Pa.

Catechism of the Locomotive, 625 pages, 250 engrav-

stood book on the Locomotive. Price $.5). Send for
a catalogue of rallroad books, The Ralflroad Gazette, 73
roadway, New York.

(5) E. M. C. asks: Is there an easy way
| of distinguishing between Svo, 12mo, 16mo, 18Smo, and
other sizes of books, by those not practical printers,
and what isit? A. Count the pages between printers’
siguatores (letters or figures) at the foot of pages,

(6) O. M. S. asks: Is a lightning rod sup-

The only economical and practical Gas Engine in the | ported upon large insulators and having no ground con-

market is the new * Otto” Silent, built by Schleicher.
Schumm & Co., Phlladelphia, Pa. Send for ciroular.

Steam Engines, Automatic and Slide Valve; also Boil- |
ers. Woodbury, Booth & Pryor. Rochiester, N. ¥. See ‘

illustrated sdvertisement, page 255,
Microscopes, Optical Instrm's, ete, G, S. Woolman,
116 Fulton St., N. Y

NEW BOOKS AND PUBLICATIONS.

VAN NOSTRAND'S SCIENCE BSERIES.
York: D. Van Nostrand. Price 50 cents.

Numbers 45 and 46 of these reprints are respectively:
Thermodynamics, by Henry T. Eddy, CE. PhLD., of

the University of Cincinnati; and Ice Making Machines,

translated from the French of M. Ledoox, mining engi-
peer, The former alms to give a brief and logleal exposi-
tion of the fundamental and simplest applications of
thermodynamics; the latter discosses theoretically the
conditions of effective working of the three classes of

ice-making machines.
KesumMe or YELLow FEVER.

and Home Sanitation.)
dinen, M.D.

By A. Clen

Abstract of report hy Dr, Clendinen, as chalrman of
Committeo of Intelligence, District Soclety of Bergen
County, New Jersey, first printed in the Transactions of
The suthor has brought to-
gether a good many facts in the history of yellow fever,
which he finds well deseribed by Hippocrates, 2240 about 24 horse power.
Ho does not believe that the disease is
always imported, and denies the efieacy of quarantine
to provent its occurrence when local conditions are fay-

the State Medical Soolety

years ago

omble.

A Catecmism oF THE MARINE StEAM EN-
3 Hlustrated.
Philadelphia: Henry Carey Baird & Co.

aixe. By Emory Edwards,

12mo, 374 pages. Price $2.

New |

(Quarantine

| necyion, supported by any sclentific authority that you
| know off A, No.

(7) J. 8. B, writes: The yachts in use here,
| of which there are many, are built on a flat model. They
| are very broad beam, the beam in some cases being aboat
25 of the length, and usnally light dranght. They are
without keels, but furnished with center boards. Now,
I am thinking of bulldmz a yacht, upon a deeper and nar-
rower model, with keel. How will the two compare for
speed? And how would it do to make the keel in latter
maodel in whole or part of iron heavy enough o that ordi-
narily no other ballast will be needed? My object in this
1% to bring the center of gravity as much below the water
line a8 possible, as it seems to me that by so doing we
would be able to sall closer to the wind without going
over. Wouald my plan have that effect? A, The mere
form of midship section does not determine the best
model. What you propose would probably be fastest in
deep water and strong winds, but the light draoght fust-
est in light winds, The fron keel Is good and shonld be
| heavy; do not make your cross section too faull below.

1

| (8) F. M. D. asks what is the horse power

| of an engine of 614 inch cylinder, 14 inch stroke, 70 Ib,
pressure, 180 revoluti I am ronning an engine of
that sixe. thero has been quito a dispute about it. One
mwan said 1t was a four horse, another sald 20. I think
It about an 8 horse. A If youare working 70 Ib, press
ure on the piston, whole stroke, the svailable power is

By actual calenlation itis 32

horse power; deducting 25 per cent for friction and other

losses, Jeaves 21 horse power

| (9 “Inventor” writes: [ want to connect
an engine or engines to a shaft running 390 or 400 reve-
Iutions per minute; how small ought the cylinders to be
to give mo 8 or 9 horse power, and what size upright tu-
bular boller will furnish steam? Can | ran the engines
| with success? How many englnes are necessars? A,

Offered as o practical work for practical men, espe- A Ginch eylinder and § ineh stroke will give you the

cially for youung and inexperionced engineers, mechanics,
and firaien, who wish to adopt marine cogineeriog as &

power you want, A vertical tabualar boller should bave
‘memmtmuuungmm To run at such high
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speod successfully, everything maat be wel! propor-
tloned and nicoly Dtted.

(10) J. 1. nsks: What is the best method
of easlly and cconomically separating in large quantities
of sult water, the calelum magnesia, etc,, #o thot the
salt will remaln pore? A, Thoro are threo methods eme
ployed for sepsrating salt from ealelum maguesia, ole,g
a, by evaparstion of the water by ald of the sun's heat;
b, In winter by froezing; ¢, by artificial evaparation. The
first method 1= gonerally used on the eoast lines of south-
ern Barope. The armngement of tho walines or #alt gar-
dens 1s as follows: On o love) sea atiors is constracted a
Jarge roservolr, which by a short canal communleates
with the sea, care being taken to afford protection agalost
the inronds of high tides, The depth of water In these
reservolrs varies from -9 to 2 meters,  The sea water
18 kopt In the reservolr untfl the suspended matter has
boen doposited, and f8 then conveyed by a wooden chan-
nol Into smaller reservolrs, from which it is condocted
by undergronnd pipes to ditches surrounding the salines,
whare the salt Is separatod from the water, The salt ix
collected, placed In heaps on the narrow strips of land
which soparate the ditches from each other, snd shel-
tered,  As theso heaps are left for some time, (he  deli-
quescent chlorides of magnesfum and ealcinm are ab-
sorbed In the soil, consequently tho salt I compars-
tivoly pure,  If the salt water Iy derived from salt wells
or springs, the brine 1s immediately boiled down, This
bolling wenerally requires seversl weeks, the scum
belng removed and the soda and calcinm solphates de-
posited remoyed with perforatod ladles. As soon as s
crust of salt is formed on the surface of the lguid a
temperature of 50° C. Is maintained. At this stage the
walt Is graduslly deposited at the bottom of the pan in
small erystals, and belng removed, Is put into conleal
willow buskets, which are hung on a wooden support
over the pan to admit of the mother lignor (which con-
tains the greater part of the magnesium and calelam
chlorides) belng returned to ft, Finally, the salt is
dried and packed In casks.

(11) G. 8. T. writes: A reservoir is 60 rods
distant, descent 40 feet,  One pipe of 1)¢ Inch bore con
trncted to 94 inch just at the lower nozzle, the other
pipe of 13 inch bore for 20 rods, 1 Inch bore for the
next 20, and the last 207rods of % bore. Which of the
above will convey more water? A. In o 13& inch pipe
contracted just at the outlet the friction will be Jeast.

(12) T. M. J. asks: 1. Will the water, if
conveyed to the boller ina 2 inch pipe, force itself into
the boller against a greater steam pressure than (say) in
a3 Inch pipet A, No. 2. In* Peck's Natural Philo-
kophy" there Is an Hlugtration of how 2 cask was bursted,
by filling the cask with water from the top of a tube 34
feet Yong, Will the beavier welght of water in 3 large
pipe not add materially to pressure per square inch at the
Jower end of the pipe? A. No. 3. Could I overcome
any resistance in the boller by letting the water into the
boller through a funnel or a small hole on the principle
of an Injector? A. You cannmot, unless you use an in-
Jjector.

(13) J. R. H. asks: 1. Can exhausted steam
be nsed to heat up a workshop? A. Yes. 2. In what
way does it affect the working of an engine? A, Pro-
duces s little back pressure on the plston. 3. And what
per cent of power Is lost between exhausting through
a pipe 20 feet long, and one 120 feet long? A. Differ-
ence is not appreciabdle if pipe is large.

(14) G. E. T.—You will find directions for
making batteries in ScrrrexENTs, Nos, 157, 138, and
159,

(15) W. H. B. asks, Does the microphone
strictly magnify the sound or only transmit it* A, It
merely transmits it.

(16) C. K. M asks: 1. What is the best
’methodofmagnedzingn mat tail dlo 13x* A Inclose
i the file in a helix made of about 30 feet of No. 18 insn-
lated wire, and connect the helix with 4 or 8 cells of car-
| bon battery. 2. Can I magnetize It with an ordinary
Daniells battery, by wrapping it with Insulated copper
wire? A. Yes, by using 6 or 8 cells,

(17) S. G MecM. asks: 1. Will a etlephone
that is constructed as described in SurrizuesT, No,
142, work when the coil is made of No. 30 wire? If not,
will it with No. 337 A. No. 30 wire s too coarse. No.

32 might answer, but the resuits would not be satisfac-
{tory. Use No.38. 2 What size should the connecting
wire be if madeof copper? A, No. 18 will do,

(18) A. S. B. asks: How can I take grease
out of marble? A. Mixsalsoda with two parts of quick-
{ lime in powder, molsten the mixture with soft coid
water, coat the marblo with this, 8od let it remain twelve
hours, Then wash with water and & Mitle soap if ne-
cessary.,

(19) J. D asks: How can I make an alloy
of copper which will attach {tself to glass, meml, or por-
celain? A, 20 to S0 parts finely blended copper (made
by reduction of oxide of copper with hydrogen ar pee-
ciplaation from solution of Its sulphate with z'ne) are
made into a paste with ofl of vitriol. To this add 0
parts of mercury and triturate well; then wash out the
acld with bolling water anl allow the compoand to cool.
In ten or twelve hours it becomes suficiently hard to
receive a brilliant polish and to scrateh the surfuce of
tin or gold. When heated It becomes plastic, but does
not contract on coaling.

(20) A. L. C. asks why a piece of paper
cannot be blown off the end of a tube if it i simply
placed over the tabe st one end with nothing to fasten
it A, This phenomenan oocurs only when the tabe has
a flange or its equivalent around the opening.
The adherence of tho paper to the end of the tube is due
toa vacaurm formed on the surface of the card by the
lateral discharge of ale,  This subject iz fally treated in
an article on the ball puzale in SorrLexzse, No. 51,

(21) A. H. asks: Where on the :
tho new year 1850 bo greeted or weleomed firs
New Zealand most probably; possibly a Httle earlier
-lmmwmhm:_

oru Slberia Is ruled ot of th reckoning by th
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ﬂmgnbom od In the smoe way. The

oocoons, and chrysallds of Insects may be pre- |
‘worved from Injury from other lnseets by being soaked
In the arveniated aloohol, or dipped futo bengine or a
solition of earbolic ackd or creasote,

25) W. H. M. asks (1) whether methyl
ehloride 1s an article of commeorce and whether {4 is ex-
poneive, A Noj It fsa colorless gas st ordinary tem-
peratares and pressare; 16 Is condonsable to a liquid
At minns 88% Q. To keop it In the lquid form it

wtared trong and hermotically sealed
:::;:: " “'.:,:‘n:"; neoesnary (0 pmduot-{)mnlm ! Car brake, antomatic, 0'Donnell & Dover,

with the article, bof porating, to p o low
tetpomture? 1880, how muoh; if not, How low might the

empemtare b reduoed by the uso of an alr pump to \ Oar propelier, N, A. (.nnlon '

produce a vacnam and beginning st normal temperature |
and pressure? AL to tho alr It (the Hquid) |
evapomtos with groat mpldity, lis wmperatore falling |
below 0* F.; In waoso this evaporation of course pro-
cowds more npldly than in air, and henoo the reduction
of tempersture is greator. The greater the amount of |
liquid evaporated In a given time the lower tho tempera- | ‘
ture attalosble, 8 How largon quantity of methyl
chloride shonkd be used to produce appreciable resulta?
A, Six ounces.

Mixenars, Ere.—Specimens have been re-
colved from the following correspondents, and |
examined, with the results stated: ,

O, W.—The substances you send for cxamInation |
are ns follows: 1 Red sandstono. 2, Calelte. 8. He-
dinbergite. 4. Artificlal. 5. Red granite, 6. Graphito!
in ealclte. 7. Epldote. 8. Satin spar in doloml&o. 0. ‘
Coccolite, m Dolomite, 11, Quartaite, 12. Horn-|
blende. 18, Olinocklore, 14, Chlorite, 15 anmlllo |
16, Spodumene, 17, Calclte. 18, Iceland spar. 10, |
Limonite. 0. Decomposing feldspar,—0, BE. C.—The |
sample & an impure Berlin bluo contalning alumina !
(from the alum used in its manufacture).—N. C.—The |
rock conslsts of serpentine, hormblende and quartz with
copper and fron suiphorots (chalcopyrite and pyrite).— :‘
E. E.—Therock Is a talcose slate. Some of it would |
doubtless answer very well for fumace linings i it can
be worked economically.—H. S.—Amygdaloid trap,
semi-decomposed —it conigins opal quartz.—R. G. V.—
No. 1 is rutile—titanic scid —oxygen 39, titaninm 41—100. |
No. 2 Titaniferous sand, mennoconite. No. 3, Ferrugl- |
wmwammﬂiﬂanIg’
also probably gold —W. K —The quartz cootalns |
nothing of value.—G. W. K—1It is clear qmmrock.;
Useful for glass making. —O0. B.—The iron ore is bema- |
tito of excellent quality. —J. O. M.—No. 1. Gypsum,
lime sulphate. No. 2. Calcite,lime carbonate. No, 8.
Malachite and szarite, carries traces of silver. No. 4
Contalns cisy, sand, and lime phosphate.—J. M. F.~It |
Is the mutilla oocidentalie, quite common in the
Southern States,

COMMUNICATIONS RECEIVED,

On Jce Yachis, BrJ.E K.

On Improvements in Telephones. By T.L. W.

On Measuring the Upeclipsed Portion of thé San's |
Dismeter. BrL. L.

On s Curious Bore Formation. ByE. L W.
o;mmmwamculmm ByJ.
w.

On Patent Temmperance Reform. BrL. J. F.

On New Motive Power. By W. M. M.

A Theory of the Tides. By W. B, Jr.

On Salling Jce Boats By H. R. B.

On Paraffine In Ofl Welle, By D F.

On the Velocity of Ice Boats. By P, F. 8.

On Swall Steamers. ByJ. A. W,

The Law of Dust Explosions, By A. 1),

Om the Speed of Ice Bonts. By T.S. S.

On Making Copying Ink. ByC.F. L.

On Explosion of Dynamit=. By N. K.
e ——————————————————

[OFFICIAL.}

INDEX OF INVENTIONS

FOu WRICH 1

Letters Patent of the United States were
Granted In the Week Ending

November 4, 1879,
ANXD EACH BEARING THAT DATE,
{Those marked (r) are relssued patents.)

A complete copy of apy patent i the annexed list, in-
cluding both the specifications and drawings, will bo
furnished from this office for one dollar. in ordering,
mmamuwwmanoo:muunmuma.
llllt—nﬂ.(n)lumta’ ¥ Park Row, Now York city.

mmnmmmc Bernhardt. ... 221,148

Ackd. making tartaric, B Goldenberg ..... ....... man

Aging and purifying liquors, apparstas for, Jacob
I s 3 o8 iovb K roussescs. ossoneraspsonsn w4

Alr compressor, W Jotuum ........... e IR
Animal toap, J. M. Hawkins ..., con TN
Anlmal trap, J. M. Keep .. _— . mam
Animal trap, G. W. lmmus PR - F

Anvil, b hoe ealk

ding, £

,,%'zimtnm gmcmau.

[DEceEMBER 6, 1870,

| Dust pan, G. H. Howe........

| Kettle. G. W. Fisher ........

wm'

..... AR Motallle plates, focturing ornmnented, W Font of printing types, J. . Rogors 11484
o BN M, HOdRER -« civvvrsironsiinnnns FNIR | Grato fropts, F. 8. Bissell 14w
2 Mintng artll, C. ¥. Wilkinson et ol « BLIN  Group of statuary, J, Rogors 11,4
BULI0N | Motor, ¥, M, MOTEBD .. ooocveans srrsasisssstsrns r's W Tinndles of ohina and othor vitriged wire, C. F. A
..... 21,32 Musion! Instrument, mochanionl, B I'. Noedham 211500 Hinroha .. 1.4
o JIBL Nock band shaper, F. Lo Volk. o BLI Kt drawars, Swits COndo .. oeveees . 14
A0 Nut Jook, W, Gray ... co BEN | Kolt aliirt, Awits Conda, ... RS T e 11 A0
Raskot cover fastoning, WL o BN Optometer, Kleln .uuunnu . SHAE | Ol oloth, 0,1, & V. 1. MOYOF., .evrsessssns AR to 1AM
M"hﬂhmlml.mmm. O")onn-ll v M0 Oven, 1. Gralg AR | Wateh ohatn aroaments, 3. U, Garow 148
Tl BOTRO, wpAAng, 8. 1C, ROOYOR covviveeneneias BN Oyator foodor, I, Langrall ..o AR | WIBARAWDL et ivnsbiesdenntine Sisbiasaes 1An
Thod or bed bottom, Wﬂnl- 1A Jelory. .ooooeris BT Packing for pistans, plungers, oto,, . Q. Willaed. sn0000 | O UUUUTUE
Nodstoad, wardrobo, 1. n.w»mn.or....... « B Padiock, permuotation, W, WaIKOT oo o 8 & -
Boor poolor, J. 8. Flautt ... o SRL00 | PRDOT bigt, 1 ADPDPO] coiusiiegreereainrtiies s English Patonts Yxsned to Americans,
Balt. fastonar, T, 0. P""‘"“-"--n-- vo BALESS | Paper bug, DT, Forry. .. .. From October 24 to Octabor 28, Inclusive,
PUNard eue ehinlk Blook, O, A, Fauls ....... v BILIG | Papor Dox, A MALOMORE, o ovcrnusvanersssrisrirneiree S Contrifugnl maohing, K. B. ¢ Sitear
DINEARS DX MMM M. W 8000000 110 sos B0 | Papor oups, ote, maching for making plalted, Qoloring flbrous matertals, 1T, W, yae e e
Bout and shioe buMng machino, 7. X, Copp......., ol R O R TR SRR A T L o1 Vaughan, Providance,
Boot and shoe lasting machine, O X Trask (r)... 801 Papor cutting machine, t. n !Invlm H u' ------- VLN | Dieylng apparatus ,
oring machine, log. Bartlett & Reann............. 221,30 l'n::r-ll-hw-ntunklnu O Ingorsoll .o v LM .n'.m‘: n(:m..ly w A-x..‘n I:;ry':\lldv.n (3&Ik\:", s
Noring maohine, rook, W. W, Graham.., o B8 | Paper palp, renewing worn scroon plates for, M. 8, Mustonl Instrumonts, apparatus for playing. 3
Bottlo stopper, L. Kutsehor... ... . L D 1 PR PP TP TR L man Pittabury. I'n Ying, 3. ¥, Bmith,
‘nmt monlding die, D. O, boy o vo B2 | Pipo and oso conpling, J. B Chapli. s BLAR | Pucking bottios, ote., B, Vorster. Now Orlenns, Ta
Detdge, B LONE () eennnnnnnnnine . 8950 | Mlaiting machine, J. K. Alllson : LM | ghroud block, O, E. Hus, Washington, D. ¢ -
Rridle, M. B. Thurber..... - « TLAT | Manter and fertllizer disteibuter, cumhlnnl nood, Bump canceller, G, B. Bmerson, Ban ,',‘ d .
Brush oleaner, A. Hopfen ., . 20000 N Dirdsall . R F J e S s bt
Puildings, construction of, l-‘ Knlll‘wt o 229 | Manter, corn, n v ore v WIN | S
Button and stud, K. A. Robinson . + .98 | Dlanter, corn and coton 8660, B0, £00.++.evsses man | del’fﬁﬁtmtms.
Putton card, C. A. Righter. .....oouee » B | Pocketbook Jook, ¥. F. Welss.. e e B T 8 L
Button, soparable, C. F. Quinley .. s BID | Pooket, mafety, J. COIOD . «ivvee sons 221,200 "" o |.'nm‘. onch \uROFtion = = =77 on ™~ llne.
Cabinet, tollet, F. C. Zanottl.. ... v NI | Portablo englne, 3. Allonas ... 21,009, 221,200 | Bae bt T - BT L Y M 00 ' fine
Oalenlator, mechanieal, S, Potty. ., eoe 200 | Printing, ohromntie, J. CRrson, . .eeeisssssions P || ”1: | Bngravings may heod m/:-n'a-nunu uln the some rate
Oan; T5 We MONBIY o ocovseicenavivs ensansaisevsnanes 2,05 | 1 Projectile for smnll arms, 1. J. Nowlan, ., N0 | per line, by méasurement, ux (he letlor press,  Adver-
Can for hermetically sealod goods, C. C, Lano,.... S0 | Pulp soroen. rovolving, W. L, Longloy. oo 221,050 ‘ ”""' nla st be recelved ol priblication affice an early
CAr brake, G SN ...vvreenrrnenrerionssrsans 221,109 | Pump, W, Garvons....... oo Bm "'_ I7l""" "”"" :""’””;"”’:’ apnpear in nexl bane,
QLG | Pump, M. Wo MOCOTDOY oovivan vavseniansiiiiniins 2210 S0 JHLESLArS OF this paper KuArantae to ndvers
Oitr soupling, C. B, Santeo . L anan I Pamp for oompeonsing alf and gas, 8, L Wikeand $21.901 1 '\::-'u'k"l;“ |(-l:‘|ul‘lll||lull of not less than H.00 coples every
Car door, grain, M. ¥ maley o 220 | Pump handlo sttachmoent, A, A Lamb oo 210U _—
| Car, froight, T. R. Hutton . vo BNUMS | Pumps, eylinder Hning for, H. Epping... o 2120
o .97 | Rallwany u{mll.F B, Aspinwall. .o 2 207 TO Bus‘ness Men
Car roof, ratllway, H. Aldrldxo ................ eor s THT | Rallway switoh, FU D Spromie oo 2006 |
Cars, pipo coupling for raflway, J. K. lepln. AN ! Razors, manufacture of, C. F. Pluemachor . L | Tho value of the 8crexTivio AMERICAN s an adver-
Carringe brake, ehild's, A. MeRonald. ..oovvivien., 20 !ml Refrigermting apparatus, T. EIKIDA . ..o o0 21,2 Using medium eannot be oversstimated. Its sireulation

Deodorizing and disinfecting, ﬂrocm nud ummr-

atus for, J. M. Hirsh.. ....
DPraught equalizer, L. O. Brekke
Drawer support, J. C. Hirsch.,

o212

. Dyestufls, preparation of, M. Wise
| Barring, W. A. L. Miller........ccec0ve

Electric machine, dynamo, G. Lecoq... .23
| Electro-magnetic machine, L. Dresch . 20
Elevator bucket, W. G. Avery...coeeviicinirnrnns 2N,

Envelopes, cutting instrument for, L. W. England 221,163
PP RR— < 1P 1]

Equalizer, three borse, B Scutt.. ...

fanchez
. Filo and holder, paper, J C. Mooro .
Filter, water, T. THpP. ..ccvvenen
MIod.A.S.W
Firearm, magazine, J. Loo. ...covuns
nmmm;.A.x.ma

F'Irom? P.MNankin.....cooneee
Fumaoos, the gases from oomood.vmmud
apparatus for utdizing In, L, Stevens .......... $21.357
Gloaner and dinder, E. W. Jenking . . ..ovvivennsee T2
Gold, ete. apparatus for concentrating and amal-

Hame, sheet metal, J. 8. Brown.....
Harness. C. H. C20le¥ . .convneinnn ssssnnsnsasersessve SS5008
mmmwm.mm.u.um om

Honting snd cocking fm.n-. H.Q. mﬂq bR
Hides, unhdﬂu.

chinery for st
softening. R, Middleton ..
Hinge, gate. 1. A. Grove... .
Hinge, spring, W. Giltillan ,
Jinge, stop, J M Dodn
Hoe, T. B, Lockwood. .

L3

ummmm.mn.xm sasvasansonsasnsssnsenes 221,544
Horse power Jack, A. “’hnlor.... ..... weeese RN
Horsea' hoofs, molsture and mun pld for,

D. C. Baker. veress RIS

Hoae nozxle, sdjustable, G. C. Palmes,.............
Howeling, erozing, and chamfering u&mn
W.King .. :
nnh-ndhlnd W n suv-n
bator, J. L. Campbell .......
Indieator, W, L. Brownell....

DL T PP PPN

King bolt, clip, L. Pentx.,
Kneader, dough, J. W, tA

ager
| Knit mittons, manufneturing, ¥ . l‘-no. ..... 1
| Lamp, Alkman & Osborn

| Tateh, A. Wimmer ..........
Lathe, turning, J. H. novmll.

l’lnmcr & Korsns..
| Lotter packnge alup..l W mpley v m
Lovel, pondulom, 1. 8, Winter...... 8
144 or cover for vossels, J. O. Boylo .. 3
Lifting Jaok for vohiclos, L. lhvnntl&
Toom, J. W Drammond (5 coieiie severiins 5,908 |
Loom, efrenlar, I J. Greenough (v)......... e RNR
Loom drop shattio boxes, mechanism for opom«

ting. L. J. Knowles. ...... 221257, 221,00, 21,30, 31,340
Loom harness motion, O, W. Kenlson. ., L wman
Loom shuttio spindle. 0. 1*. Rlehardson..... ..... 2110

Loom temple, W, KL Burna(r)....... veanes oo MN0A,  AOOT

Labriceator, J. G. Narringlon .......coovnneriarsrees SEU

Measuring liguids, automatio apparatus for, 5. B
Marchand ... ..ooue sesesessas 0PseURIIERRNIRERILS

Mest mincing machine, G. 8 Oberdorft.

Ments, curing, J. M. Red........... Siank

Motal, gulvanizl Wahl & Eltonk ‘.

Cash register and indicator, J. & J. muy W0 | Refrigorating apparatos, J. A, Whitney (1) ... ... 8050
Chaln, otnamental, A. Horst.. WL | Refrigerntor, H. M. Diggins .......... savnedoontessds SRININ
Clgar box lock, L. F. Morgolt, oo TITT | Ropo clamping hook, J. Robertson . e 220
Clock escapement, C. E. Lord... « 221571 | Sash balance, W. Milner ........ sies, BaseveTsesEsnes 2n2
| Clock mov t, A. E. Hotchklss.... e 2‘.",’(!“ Sash, window, G. H, Padgett. .. ccconcivnnnninesn B (R
Clock pendulum, H. Camp..... ... sase s 220 | Saw mill buffer, reciprocating, 4. D. \\'llmn « s JNSD
l(‘lo(:i striking, D. W. Bradley ae TR0 | Saw mill A0, J. LG .. ccoiivaniansmiasarnrassison T
| Clothes pounder, C. W. Robinson. . faws. machine for makiog scroll, J. ¥, O. Rider... 21239
Clothes wringer, S. A, Balloy.. Beale beam, Bidwell & Linen...... seees SN
Cook, J. Dewmnee .......... Soall hine, ¥. H « 221,008
| Coffee and tea, apparatus for pmpcrmc. M. t-cmpcr. road LW Ballls. covnrssvsssacs o 2
Cmmlns onn, J. 8, Furley....... seasbnesd e anyveses 221,299 | Sewing machine shuttle, Miller & Diehl, Es
Cultivator, J, DIerdorfl.....oociviines ceassenns wrene 221,290 | Shipping case and can, T. Allen....... < e 21,048
Demljohins and bottles, lock lwnpcr Ior. H. R Ehirt, T. M. & E. Denhim.vconeannnes O T 287
R RO IR (C i e aasa SN nar e iaRgwens seenanssninees 221208 | Bmokestacks of locomotives, eto,, cono for.B‘ A
Doental drill, A, Hartman (r) anp VPR RN vA 8,008 PO Y ctush i aussnb o s vs Lians /s sbnsliahdns Fundhorass

ASWOORN Tt L avanevakan s N UA LSS E A o
Station Indicator, J. R, & W.J, Dearden

Steam engine, A Ehret..... ....ooiivinns
Bteel, facturs of ch R.Brown......c... pE |
Stereotype plates, machine for shaviog and trim-

g, W BOAY o entndessanvodsasansaossvosnss vo 2.6

Is ten times greater than that of any stmilar journal
now published. Tt goes into all the $tates nod Territo-
rles, and is read In all the prinelpal Hbhraries nod reading
rooms of the world. A business man wants something
mwore than to see his sdvertisomont in & printed nows-
papor. ke wants circulation  1f It Is worth 2 cents per
1ine to advertiso In & paper of three thousand elrouls.
ton, It Is warth # per line to sdvertise in one of forty.
olght thoosand.

The cireulation of the SCIENTIFIC AMERIOAN Is guar-
antoed to oxceed FIrry THOUSAND evory week,

For ndvertising rates seo top of first column of this
phge, or pddress

MUNN & €O, Pablishers,

37 Park Row, New !':_rk.
NEW ROAD LOCOMOTIVES, BY
Marahall, Sons & Co. General description and 'one ed
graving. SUPPLEMENT No. 56, 10 oenta

Stopping and reversing mochanism for machin.

Stove, coal oli,J. M. Adams .. ...
Stove, heating, McCaw & Brown...... cesncanes 1536 |
Stove or furnace, W. P.unm................. al.m

.S

hlmnphummtmm.l.l.non L
Tolegraph ropester, fire alarm, A. W. Gray........ 21329
Tolephone transmitter, C A. Randall ..., ...ov0. 221855
Telephonie conductor, Holmes & Groenfield

Thil! coupling, T. W. & K. K. Porter ...... .
Thil! coupling and support, W J. Morgan. ........ 2LM1
‘Thrsshing machine spikes. dio for, F. Traosue ... 2100
mwm.c.u. Dangess......coninniennss LN

Universal mml l’m one(sensvavenas SEIND
Valveo mechaniam for direct ncting engines. G, B,
DO soo-sadesasrbi ALY, sasas sssnssninessenvorase SR
me F.B.Sevnll . =AM
Velicie shifting ralt, J L. l’ubc
Vohiclo. spring, J. J. Kralss....
Yolooipodo, R Steol...cocivanniss
Yiso, F. O, Zanott! ......oviveanine
\Wagon brake, E. W. Pritchett .
Wiagon gear, B. P, JOMIN oovvvcainaninins e
Wash boneh or stand, folding, M. 8, Rawson .
Wateh oase, Colby & Johnaon. ...

Water closot, hopper, J. Demnrost.
Wator moter, plston, Barton & West, .
Water motor, W, F, Eystor. ..o

Wolls, casing bead cap for ofl and othor, W. R.

e e A AAEEREANE N BARIARRANIARAARE RS RARIRRL

Bdelen ..
Wells, tubing elamp and elovator for ol), W. R.

Wind engine, J. Stelhor. ...oooovesmisssnsnsissnnes
Windmiil, Morrison & m sresassesreneris tate

Woad en-ponl tulﬂ.ﬁom

Wuld. W. A M areiaenae Lh ARRERRERRRRRRERES

TRADE MARKS.

Portitaer, J. WaIKOE ...oouveciainssssessssnseaiansasss L0

Fortilizing componitions or m‘l'.lp-
Rasin & Co........

Malr pets and other retioulated fabries, A. Q.

Jennings. o abaae
Vinegar, ¥. M. Bollman on---o-nvonawcdﬁ{u’* -
DESIGNS,

C A COPYRE
e oo ;.

Messry. Munn & Co., in conncetion with the publica-
tion of the ScrexTiFic Axxmoax, continge to examine
Improvements, and to act as Solicitors of Patents for
Taventors,

In this lino of business they have had oven THrerT
YEARS' EXPERIEXCE, and now have wwgualcd focllitie
for the Preparation of Patent Drawlngs, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Forcign Counteies. Messrs.

Munn & Co, also attend to the preparation of Cavests,

Rolssucs, TInfringements
of Patents. All business intrusted to them fs done
with special care MMC very moderate
terms,
w.mmcm-m-w
mmmmm-‘m
to procure them; directions concerning Labels, Copy-
rights, Desigos, Fatents, Appeals, Refesues, Infringe-
mw“mu-hﬂ
of Patents, ete.
Foreign Patents.—We also send, free of harpe, & -
ws. showing the cost and

o |




CONTAINED

CATALOGUE OF SOME OF THE VALUABLE PAPERS

IN THE

0= ofoop ung&l"lmd. tin oresnndusesof un. uses

64. Price 10 cents.

rt. | THE PROPER’I‘EES OF TRON" AND

\E. Read before the
59, Figures and 2 Din-
ost. recent and valuable

Danfol Adu
nmd !ool Insumo. wi lh
one of

ohrem ovor g’hﬁ !o t.hu ?ubuo. How Testin,

tions, Endurance of Iron

A 55y oghgmmy_nrm meuim un Rk Ooncmel\'o ‘orce. TE% y e

Ty ollo n.n‘ upon . octs of Su

nly aud. eonclsely.wuh ﬁlolr Awmlo cl tnl Yhur. Pl?& phorug, and Cinder. Tensile
mm ro,?i d 8 rilled and Punched Holes.  Rule
um, !l.‘ellurlum. hou&h ns. -ﬁ, nd the Power Required to Punch Steel Plates.

Ton-inch 'l\xt. dlr&e of Steel Boiler Plates.

fum, th Ium. A thoroughl ‘%, most Valuable Pagx:
um, 8 ving Results of Numomus on Bessem d

undl. n teol, Best.- Boller P lmrun-Siemens Steel,
Anumouﬂ Ommblo Stoul. Bnb-carbo Steel, Swedish Bar | p
Ooppor. Lou Rivet Steel, Best Merchant Iron, Tudhoo
Inti nuln, Palli- wnlron. ote., embmno! |nngnrleties of Iron and
um i, and Steo ese Tests ure fllustrated by two full pages

mlm'y. ﬂth pL. ! 'E‘o cuts showing tho Bchu\'ior of the Metal under
'Ihrmrimmd Cl and Con on, with the Effects

5 Sacch nﬂno&d i8; 8 - of Punchln ‘l Results embraced in one
Ay 145, us, iss 9 1 Tub) vins‘l of Specimen, Permanen
F'lmm m\lsrg“%t‘mn ptéri:;nt. of Ebnﬁron, :
ore |
THE CHEMISTRY OF GAS MANUFACQ-  and after Annmlllur. Composinﬂ:tg. of Spcciux;xs?g. ul:.xo-
n

ture. By A. Vi Haroo ¥, .
ﬁ a-non urtk R.S. ono ngt (:lllll(l‘

val pa% showin tho OthnotOonl How

Gl:n:esln ol Hsmt. Ofl fron L«"’:o.u c?“u
0803

from Coal, therysu nees Derdved from Conl,

Varieties of Coal. Cowl Tur and its Rumurlmblo
Products. Naphtha. Benzol. Anth

cene Oil.  Pitch Coke. }!owAnlllnu in roduced,
Mauve. Anthracenc. SUPPLEMENT T2, pPrl o 10

ON A NEW CHEMICAL INDUSTRY.—
By M. Camille Vincent. Deseription of a new nnd

lnsenl us process by means of which the waste
oufrom the still in the beet-sugar industry, dqf
w b wore formorly thrown gway as useless, are

now converted (nto two valuable commercial pro-
duota—Amumnln and Chioride of Methyl, the hmer
used in producnoa of Methylated dyve colors,
mma engravings, SUPPLEMENT, No.172. Price

PRODUCTS OF COMBUSTION.—BY
Thos. Wills, F.C.8, Lecture delivered before the Bri-
tish of Gas . Heat a Mode of
Motion. Spontaneous Combxruon of Iron.
Combustion Identical, and Same Amount of
Heat Evolvod in Each Case. Chemical Action and
Spontaneous Combustion of Zine-ethyl. Phosphor-
us set on Fire by Water. Combuttlon of Bisulphide
of . In ity of Coal Gas. Curious
Differonces resulting from the manner of Firing
Gun-oounn Combustibles and Non-combustibles.
AEsﬂmma Produced by the Blowpipe. lentil)
ulred for Combustion. uminntiuf
perm Ofl, Gas. Amount of Vit ation
ot tboAlr Ju-oduoul by Gas-burning and Respira-
hu«m. and its Curious mdence on
Bundl Enormous quuntities of Air re-
quired for (‘ml Mines. Dangers from Organic Mat-
tcr in Ventilated Rooms. Products of Gas-combus-
n, and Injury to Metals, Book-bindings, etc., by
lho §ulphurous;\cld from Gas. SUPPLEMENTS 188,
140. Price 10 cents each.

SUSPENSION, SOLUTION AND CHEMI-
cal Combination.—By Wm. Durham, F.R.S. Experi-
ments on Suspension of Cluf In Water, Clay in Acid
Bolutions, Clsy in Salt Solutions, with Investiga-
tions with 12 other Solutions, resulting in Four Con-
clusions. Scrrremest 116. Price 1D cents.

ON THE CONSTITUTION OF MATTER
Inthe Guaseous State. An Important aod valoablo
Contribution to SBdence. By Charles Adolphe
Wurtz, Professor of Chemistry at the Ecole do
Medecing, Purls, Belog n lecture, with Lrilliant
exparimonts, recently delivered by him attho Royal
Institute before the Chemibcal Boclety., London.

lkIm'lunvculhodic:-ﬂhn:)h‘-at Recentand Accurmte
Information Conoerning the Constitution of Mat-
tor, and shows the Most Important Advances Made
In Chomistry. Itexpiains the theory of Molecules
and Atoms, and presents in elear o concise forma
vast nmount of information. Contuloed in SUPPLS-
MENT 156. Frice 1) cents.

PARAFFIN.—WHAT IT COMES FROM ;
Bevernl Methods of Manufacture . How to oblain
the Best Results: the Yield of Tar ; Composition of
Puraffin, Surpissest 119, Prico 10 conts

SMALL LABORATORY FOR PHARMA-
coutionl and Chamical purposcs.—By G. F. Schucht,
A Compact, Convenient, and Economical Fquip-
mont for Working, with cost, and four cogruvings,
showing srraugement 1o detall. SUPPLEMENT D9,
Prico 10 conts,

Metallurgy.

New
% Tect from the Ore. Melhoth of Pruu

1 zp-folcngnvmgs. SUPPLEMEST 55. Pricel0
cen

of | soription, w

Civil Englnoerlng.

" STRONG AND CHEAP SPAR BRIDGES.

Description, dlmmslo nd particulars, with 2
or dr lllustrauuna of all tho
etails, fora b n( mo eotspan or less: speck-

lll useful for crossing of crecks, small rivers, gul-
llely. or wherever o er:gly structure isnor.dmm‘fvu
The drawings are from the Spar Bridge exhlblwd

at the Centennial, In the U. 8. Department of
s U neering. These bridgesare wholly com-
D08t & - stuff. SUFPLEMENT 'u.yl’rieo
cen

LOUISVILLE RAILWAY BRIDGE OF
the Cinclunati Southern R. R., oyer the Ohio river.

THE NEW POINT SUSPENSION

METALLT —THEIR*PRO- at Pittsh Pa.—By the Am. Bridge Co. |

e r‘domu A lecture by J. &R ano?a. With description and 8 figures.  SCFFLEMENT 34, .

RS, in paper, containing much | Frice 10 cents. \

oy e Bl e i ancient | CARLISLE BRIDGE, DUBLIN; AND

i1 the earth ; minerl lenses and royal- | 100t Bridgo over River Nesa, at, both |
“u‘{'g'f"‘;‘mm,‘:“}mmk - istory of tho | listrated. Alio WROUGHT RON BIDGE Db

SIGNS of improvcd construction. 2 illustrations.
SUPPLEMENT 80. Price 10 cents,

THE PROPOSED NEW IRON BRIDGE
over the St. Luwmnce River, at Montreal.—By |
gguﬂea cen eug'mv].ng's. SUPPLEMENT

5 \

THE VICTORIA BRIDGE (IRON), BRIS-
bane, Queensland.—By Robinson and 1'Anson.
With description and 14 ulustmdons. SUPPLE-
MENT 10. Pricel0 cents.

GIRARD AVENUE BRIDGE.—A DE-
with dimensions, workin dmwihl}ﬁ, and
wrsnecdveex of Girard Avenue Brid,

ith foundations of piers. 10 engm.vings. ’SUP-
PLEMENTS 1, 2, and Price 10 cents each.

THROSTLE NEST BRIDGE, MANCHES-
ter, Eng.—A. Fowler, engincer. ]0 elevations and |
perspective view. SUPPLEMEST 69, Price 10 cents. |

\md Stwl. Corrosion of Iron vs. Steel
by Sea Wutcr. Steel for Shi bnlkling. Best quality
 for Steol Rails, Best varleties for Gun

ury dono by Finishing at Black Heat by Hammer- |
q' Making Steel Fly Shaf'ts, eto., and other Vala-
ablo Pructical Conclusions. = SUPPLEMENT 150.

0. Price 10 cents,

IRON AND STEEL.—BY DR. C. W. SIE-|
Jmens. An Intomtlnflmd valuable paper, containing |
necounts of the most recont practical Improvements
{in the Product mn Workin and  Application of
Iron and Steel ; em brucin @ question of Labor in
m\ mhmon to 'Capitul ; the Clmmuter, Value, Cost,
roduction of the various kinds of Fuel, inclu-
n{ Blmmlnous i Cuke. American Fuels,
Liquid Fuel, Solur Fuel.

wels and their Transmission over lon,

distnncﬁ. ‘Water Power; ha'l‘mmmhdm by Steel |

'I‘mnsmmo

Ropes; its Electricity, Wind
Power. Bmmer ory. Slemens and
Martin_Stecl. The Regenerative Pumncc Tho |

%’cn Hearth System. The Use of Ferro-Manganese,

sa of Chromium. Production of Mlhl Steel. |
Piping of Steel. The A Ucntlona of Steel. Iron |

and Steel \omcnchmne muxht on. Merhanlml
ddling. Bell's

Imn nml

Steel from Rust.  Afnstie's Method, na s Method. |

SuprLEMESTS 70 and 71. Price 10 cents each.

THE MANUFACTURE OF WROUGHT
Iron Pi;{( —Choice of Iron. _Rolling. Bending the
Sheets; Tolduuzme Tube; Pch-hln and Smooth-

ing the Pi éx Mannfnctum of Gns Jlm. with four
figures, ntgined in SyrprayENT 1 Price 10
oents.,

MELTING POINTS OF METALS AND
other substances ; New Method of Detormining.—
By Dr. Himly. A Simple and Exact Mothod, Bur-
PLEMENT T1. Price 10 cents,

THE FLOW OF SOLIDS.—BY LEWIS 8,
Ware, C.E. Novel and Curious experiments, Cold
metal cansed to flow through orifices, and the laws
governing soch flow, with mathemationl calenln-
tions, and 13 illustrations, SverLeMest 82, Prico
10 conts.

BRIEF HISTORY OF BESSEMERSTEEL,
By Henry Bessemer.  An oxcoedingly interesting
sketeh of tho history of Bessemer stoel, from tho
period of the great fovention down to tho present
time, as given by Mr. Bessomoer bimsolf at o moot-
ing of the Iron and Steel Institute, and wherein the
cclebmted inventor recalls some "of the Incidents
conneoted with his first |m sentation of the dissoy-
ery to the sclentific wor such as the Ineredulity
of those to whom he suggested the uso of his stoel
for mils, ete. Conclading with a sketch of tho his.
tory of Ihu- Bessomer steel ns applicd to ship-balld-
ing. Hustrated with 6 engravings of thospocimens
that woero exhibited by the nuthor to Hlostoto his
paper. Contuined In SCIANTIFIC AMENICAN Spoe.

FLEMENT, No. 183

THE TREATMENT OF IRON TO PRE.
VENT CORROSION.—By Prof, Barff, Anintorvst.
ing pupor detalling the lh- ory and practioo of oxi-
dizing thesurface of Iron by means of supu whontesd
steam to prevent rusting. The author's method,
which is herein desoribed 1 r\

of the most yaluable discoverfes of the nge, Con-
talned in BCIENTIVIO AMEIICAN SUPPLEMENT, Nos,
174 and 176, To bo hud e thisomeo, and of all
newsdeslors. Prico 10 cunts each, or 20 conts for
the two,

STEEL.—PRESIDENTIALADDRESS BY

J. Robinson, before Section G, British Assoolation

ustly conshdered ono

BTEEL—ITS MANUFACTURE AND
Working.— Constitution, Qualities, Tumpering, eto.
With 1 illos. By h Chernoff. A mest Intercsting
and valuable tivs ful of huportaut informa-
ton, embiracing n. hm st contributions to the gen-
el knowledge of the subject, ‘LI‘A(I)‘L.‘-I 30

mod 37.  Prico 10 conts cuch,

MANOFACTURE OF BESSEMER STEEL
nod Stoel Rails as pursued st the works of Messrs,
Hrown, Ii.ln)n y & ‘lu on, Bhetli ll By C. B, Hol-
land. A valuable and Instructive paper. Read
before the Iron and Steel Instituto, With Five Tilus-
tmitlons : the Plaot: the Cupolas, Converters, the
Ingot Pit, Blowing Eungines, Hydmulio Machinery,
ote, Hot Blast; Mode of Working, lmproved
Munufucture of Stecl Ralls, Surrnesust 124,
i 10 conts.

THE FLOW OF METALS.—BY DAVID
Townsend. Valuable experiments, with ten engs,
ou Punching through thick plates, Bvidenoes of a
of Motal. Btfect of Flow on Dimensions,
ote., of Plate, Tines of Least Rosistanoe,
e, ,)\nu shing with and aoro vnvr-mm. l’nu'tl-.u.l
Sold, Burriesenr 119, Vi 10 ceats,

August, IS0, Anable review of thedove loptent o
Stee I(Iunn,z the last forty years In ita mechanionl
und coonomio nspocts, ‘anlll“u‘ out the various now
processes that have beon Introduced n 168 prodaos
[ ton, nod the new applications that have gradunslly
| been mudo of It In the industrial arts. Contalned in
BUrrLement, No. 197, Price 10 cents,

{ BLAST FURNACE SLAG.—AN INTER
vsting paper deseriptive of the many new and -
portant uses of the hitherto wasto materin) known
us Furnnce Slag, and the methods of 18 proparas-
ton, Including Sl Shinglo \lnu Sand, Slug Dk

Slag Stone, Slag Mortur nn-l Cemoent, Slag W .ml
Slag ‘-l:u- Slug Hallway Sleepers, Slag Paving
Blocks, ¢to, SurrLaMmest 199, Price 10 ocnts,

EXPERIMENTS ON ALLOYS OF SIL-
vor with Embrittling Metals —By Alexandor B

| Omte 1|u|4|r Jr. Boing o series of Bxperimonts
Condueted pt the United States Mint, Phlladelphin,
| on the Effects of Silver Alloyed with Arsenleo, with
Antimony, with Bismuth, with Lead. Interesting
particulars of the rosults of each oxperimont, SUs
PLEMENT 185, FPrice J0cents,

AMERICAN IRON BRIDGES.—A VALU-.
able pa; r on firon bri building. By T. C.

iClm-ke, SUPPLEMENT 32, Price 10 cents,
|TBE KENTUCKY RIVER BRIDGE.—

pecifications, dimensions, wlth 8 illus. _ Also il.
lustm deseri lons of the TAY BRIDGE, the
POUGHKEEPS IDGE, t.hc I.nurkt Floating
Dock, and other Englncering Works. SurrLe-
MENTS 66 and 95. Price 10 cents each.

| CLEOPATRA’S NEEDLE.—ITS REMOV-
. al from t to England. Details, with 9 en-

eravings. SUPPLEMENT 69. Price 10 cents,

THE UNITED STATES NEW .IRON
Landing Pier: Del. Breakwater Harbor; bullt on
iron serew Spﬂcs. Deslﬁed by Lieut. olonel J. D.
Kurtz, U. 8. Corps gineers. A full hhtory.
| with ma; dcscrﬁxdon. details, and scale drawin
By A.Stierle, C.E., assistant engineer ul‘ tho wurﬁ:‘
A valuable and lmpormnc paper.
gg&s SUPPLEMENTS 72 and 73. Prteo m ct'nu

I'I‘I[I-} GREAT JETTY WORKS AT THE
Mouth of the Mississippi River. A history of the
work, with precise details of tho construction, di-

| mensions, method, ete, E. D. Cortell, C.E.,

| Chief Assistant neer of the Works. With 11
illusteations, including large chart of the South

Pass and the Lines of the Jetties. SUPPLEMENT

| 21. Price 10 cents.

DREDGING AND DITCHING MACHIN-
ery~The Ilatest and most successful machin-

¢ now in practical o!wmtlun at Lake Fucino.
With scalo drawings and ouuls.shoringconcme-
tion, operation, and economy., Bg' A. Briesse,
M.E. most excellent and valuable puper upon
the subject.  SurrLeMENT 8. Price 10 cents.

AMERICAN BRIDGE ENGINEERING.—
(nmpnml by G. 8. Morrison, E. P. North, and J,
Bogurt, of the American Soc lclirol' Civii Engineers.
Containing particulars of the 1linols and St. Louls
Bridge, designed by James B, Eads; the arrange-
ment of the arches: form and dimensions of the
spans; weight of iron in the structure , dimensions,
und total cost.  Tho Girard Avenue llr(tlm.- Phila-
delphin, designed by Clarke, Reeves & Co.: deserip-
tion of trusses; tho dead-load of the structure ; the
lmit of strain on the parts; the kKind of iron used :
the tloors, skdewalls, and rondways.  Bri roat Port
Jorvis, New York, (. 8. Morrison, Engineer,
gencral deseription, Tron Rallroad Bridge over the
Ohlo River, nt Loulsville, Kentucky, Albert Fink,
Engiloeer: 18 longth, and gene description of
tho spuns, with o statoment of the quantity of fron
in some of tho principal spans. Rock Isiand | Diraow
Iln-l‘y., doslgnod nod built by C. Shaler Smith,
longth and welght of the pivot span;
| desoription of the turn-table: how the span
Is romted. Kontuoky HRiver llrhh.'u Cinolnnatl
Southern Raflroad, designed and butlt 1y C, Shaler
Smith, O, the peouliarities of fts truss;
tho length of tho girdors: the plers and thelr
Ywh stuls, Bridge over Pennsylvania Railroad. at
"orty~firat Streot, Philndelphis, Wilson Bros. & Co,,
Enginocrs; systom omployed In  construc Hnn.
generad deserfption ; prine ly.ul dimensions, Ctnoin.
natl Sonthern Rallrond Hridge over the Obio River
at Cincinoatd, bulit by Keystone Bridge Co.; dlmen.
slons; ontiro oost; deseription of trosses, tloor,
girdors, oto.  Point Rridge, l‘ill'-hurw..;‘l‘\ an.
designed by Edward Hemberle, Enginoer, ge |
description § total length, and helght above water.
Short deseniption of tho Tron lhr‘ia ks used IQ the
Pussalc Rolling \“ll(ulu{'ﬂll y of Patersoun, N. J.,
In ercotion of the Now York Elevated Rallvoad.
BUrrLEMEsT, No. 189, Prico 10 cents.

SEWAGE WORKS FOR SMALL TOWNS,
Deslgus mud o by Baldwin Latham, C.E., for the
town of Skiptos, Boglind. 2 muwu?ulunlmmm
wiving all the detalls of l'nld most almplo uln
WlTootive systom, SUNPLEMENT T5. Prico 10 conts.

THE SOUTH PASS JETTIES. BY MAX

B Sohmiat, OB A |~|!::' rviud before the Convens
tion of the Amorican luf of Civil Engineorms,
Embraoing s general deseription of works, together
With nbetraots of the plans and spocitiontions of the
warks which were sdopted for consolidatin, llm
Juttios; the constructions ot the Sen end o
Jottion ; comprising s full deseription of the nﬂ\
maodde mln'n(n i the construction and deposition ot
the Conoreto Blocks, the machinery snd llnplu-
ments cmployed, the ingredients composing 1
Conereto nnd how mixed; nocom nlwﬂ»yn u!nlo
of Coment tosta, ote,  Tlustrated with 17 on, vlnu
aof tnchinery, sections, charts, plins, eto, !‘m

ol In SuPrLeaMest Nos. 200 and 201, l'rwo 10

cents ouch,

o

DIAMONDS AND OTHER PRECIOUS
‘lur’ of llmh;‘lulg):::?'wl‘oml.(m&m“l:‘w 0:1'!:'

365

mmc American Supplement.

Al "‘m and of all Newsdealers, In ordering, pleace be particular to apomfy THE NUlfBBB of the Supplemant that contains the paper dmred.

MINERS LINGO.—A COLLECTION OF
all the terms usod by miners, secompaniod by de-
finitions of the same, ns given by Mr. M. 1. Carpen-
tor in his New Mining Code.  Indispensabie to all
those engaged direotly or Indireetly In the mining
Industry, or interested In mining stocks, and who
desire to read accounts of mlnlmf n)s-:mﬂom o=
derstandingly. SurrLesesT, N

ROCK-DRILLING BIAcmS BYM{OHN
W"' S ot Holut.mklml of c&dmm
Machines used ub

Mactitey L’n'ngt"l‘tmh. Alr”'ru-ul'e'
on 11 md.
Cwmbran, 05!:"'&

L‘ﬂport e Ballacockish %
rations of Methods m.-rmnx.
Systems, SUPPLE-

three
| System, Brain's Rnd!nl, and other

MEST 103, Frice 10 centa

KIND-CHATUDRON PROCESS FOR SINE-

ingn{ul '.l“ubin(zo} i&%%t}t}mﬁﬁ-wl lnﬁ}r’!; A.I'::ﬁ‘c?-u
nstitute ngineors,

D(g)y. . I!.uA vnlunblg c" “ubn of tho cost, methods,

and tools cm loil'd, by 21 fllustrations, SUMFLEs

MENT 824 ) cents,

CALIFORN hht NM iI NIN GdS"'}‘%CMmPS,MgR-'

tors, D 1 Wet, SBectional, and We « Mor-

%\mrogi(':gigt : Gsmcr&'mo - autheap’g’:'-
e, Gu &, 40

rngx?' mme?ln descrlb(ﬁ' with Mode of Work, and

Tmt&mus ons. SUPPLEMENT 95. Price

cen

THE GREAT COMSTOCK LODE.—BY A.

P. Schack, EM., describin, o geol of the re-

ﬁlon. qualities of ores, met od of working:allofa
ighly interesting character; with many

and sections, showing leads, ahnt‘m, and veins. Sur-

PLEMENT 783. Price 10 cents.

TUNNELS AND ROC’K-BORING MA-
uhmc(xa!—ny John Darlington. Gml)mrd,

Meth t.-mplo wod in the Mont (‘enl.-t. 8t.
Tunnels,

usconeteong, and
lla Idl of Work, Performances nnd Cost of Va-
rlouu Muchines, Amount of Water, Compressed Alr,

olo., H.'!dllh‘t‘d. nml nine fllustrations, The Altcnhorg'
Zine M os“ “hapelle;  Porsel Mlnes.
Sweden; Shaft nt 8 . Altenwi Marie
(‘olllcry, Pierre Dennis Pit; Stahl Mnsen.

Prussin; Gnulo{'Colllcry. Dryrook Tron Mines; Sic
Frances Lovel, hite; Frederichsegen Wroxem
Minernl Mines; Johann Colliery, Prossia;

Tunnel ; (‘; mbrn.n i Dolcoath ; Routh Croﬂr Corn-
wall 3 lincorkish, Isle of
Man. For oach ano or Tunnel s given the ‘number
of Holes in Headin g Character of Rock. Labor
Emploiod. Time, Cost, ¢te. SuPpPLEMENT 109,

ROCEK-BORING MACHINERY. — FROM
[ the Work of R Schm Comparative Merits of
"thosovernl Systems the Rmn, :ho Lever, the Du-
slox, the Rotary, n.nd the Direct-acting. The Mur-
oigh, Enclx Warrington, Ferroux, Brandt, Oster-
kamp, L Isbof.h, Reynolds, and other wahmca. with
Interesting Trinls’ and Practical Expcrinuco with
cach. SurprieyT 140. Price 10 cents. Also,
in same number, COMPRESSED ATR IN MT\’B.
By M. G. Johnson. Its first use in the Mont Cenis
Tunnel and Emnomv I.osot Power b; Loss of

Heat; the Cold n)dut_ ve. Low
Description or Coal and Iron Com-
pany’'s w th o (.\u'bus oo,

HYDRAC'LIC MINING IN CALIFOR-
August J. Bowle, Jr. Four flus. Construc-
tlon of nmu& Tho Use of Wrought Iron Pipes.
Detalls of (‘onstmmon of Wrought
Imn Pxpe for m *mnx' vy Water Company of
San Francisco. Pro Wm t Iron "Ipo for the
Cherokee Grvel Mines. Two les giving Thick-
ness of Imn. Stze and Dtmmus of Rivets, and other
YA for various Sizes of Pipe. SUPPFLEMENT
06. Price 10 cents.
NEW HAND-LEVELS. ABNEY'S LEVEL
for Prospecting, Computing Amount of Grading in
Lay Out House Sites, Terraces, Drives, oto.
Bohne's Automatio Lovel Description and Cost of
each, with four figures. StrpruvEsT 133.
10 cents, .
ROCK DRILLS WOREKED BY COM-
pressed Alr.—By H. W. Pendred, C.E. Desoription
of the most recent and best practice. SUPFPLE-
NExT 20. Prico 10 cents,

NEW METHOD OF BALANCING THE
Winding hmrmu of the Deep Shafts of West-
phalia. « Fairley. A Simple, Practical Con-
trivance, nllh Doscription of Construction and
\§ nrl.lux. and threo dingrams, Surereumzsr 117.

Mechanical Engineering.

HARDENING AND TEMPERING OF
Steel. By Joshua Rose. A valuable and excellent

per. What Stoel is, and & comparison betweon
Stoel and Lron, How to temper to very Palo Yellow,
Straw Yollow, rown Yellow, Light Purple, Dark
Purple, Clear and Fale Blne, Greenish Blue. To
tomper High Gmdes of Steol. Tempering in MUK
and Water, The distinetion bhetween Hardends
und Tomporing.  The Expansion and Distortion ¢
Steol.  The Weak Points. Decarboniztion. l'mvvr
kind of Cokoe, ote. Cleur Instructions thit will s
Sucooss In overy operation. SUMPLEMENTS 95, 103,
1056, Prico I cents vach.

FITTING KEYS AND KEYWAYS—BY
Joshua Hoso  SuPrismest 56. Price 10 conts.

CUTTING OUT KEYWAYS. BY JOSHUA
toso. An oxeellent pmctionl dual'rlpllun of tho
roveral mothods employed, with eleven Ilustrations,
Thoe qualitios of mo various drills : nq&nm flles und

sfo-odges, ml % uut. oto, Tho b |

Turl‘lu'l..mul SUrPLEMESNT 19-
oon
MACHINES AND TOOLSFOR WORKING

Metal, Wood, mnd Stone, at the Contetnial Exhibi,

it e, Mo gl f
A L

& Whlllw)" tho Putng n% ,lll‘:v:n & ‘PII

Alr, Corliss, W, &rllun.(,‘o and othors,

lhml Goar (‘uttur Bollers & Co.'s Stearn Hammer

i New Nnchlno torlluklnxl’luu 3 Lathes;

(I':n‘r( ter ; Nm-ku « I ‘!l.n ¥
uebilnes ; gmlﬂalnx %h’m WWM

IN Trice 10

I)U‘FE NEW

Prof. O, W, lhi. of

o Io

R

NEW FORM OF TOOTHE

llyl‘uﬂ W nll‘gnal ‘G‘.

R m g,

.

famous stones, Bapphires, Rubles, Topages, B
| oralds, Buryl, Aqun'n Cymog and Tuee
quokse.  Corundum, Rook Crystal, Amet! m;u.
numrkuhlu {ngenuit c[p('l ed In producing Ml
:tl)um‘. SUrFLEMENT 104, Price
ocenta




CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTTIIC

o nes— Iy Joshun Rose, Wit
mm an mm(lt“l ln:;m. l“r‘h"g';!n)
oemts. 1 and 2,

PLACING CRANKS ON SHAFTS AT
Right Angles.—By Joshua Rose. With seven on-

l’ﬁnll-—m J‘os!nulls Rose. \%lth ine figures. A
E n
vn!muon;ﬁr of ety informution
SURFACE PLATES OR PLANOMETERS,
and Scraped Surhc% A waluablo treatiso for
gmdnnlm who desire to executo truthful work. By
1??“1‘0 wﬁmmm engravings, SUPPLEMENT

dAnwinukFLY;hoﬂng the hAl L e f hHo
u constructon of t

~wheel, tho reasons for thet{;mknau: with prao-

directions for the avoidance of such occurrence,

By Joshua Rose. SUPPLEMENT 30. Price 10 cents.

FRICTION. A i
mmtson:\'iedon.m\gwtbo‘!)hbm;\ 'l‘ nnn“((:

formulis \1n$ n

with actual results. By Prof. A. S. Kimball. Sor-
N Price 10 cents.

ELLIPTICAL GEARING.—BY PROF.

0. W. MacCond. of the Stevens Institute of Technol-

s o, BUSFLEMENT B
Price 10 cents,

BAVILLE'S TOOL HOLDERS. — TOOL
HoMer for Lathe. Simple Tool Holder for Planing
Machine. Double Tool Holder for Planing Ma-
i Shaping Machine Head. Simple Tool
with Vertical Cutter. for Slotting Machine.
with Horizontal Cutters, for
ith 22 figures. SUPPLEMENT

chine.
Holder,
Double Tool Holder,

Siot achine. W)
xu':% 10 cents.
STONESAWING MACHINERY. — A
walugble and interesting paper, read before the So-

ciety of Engineers, with twenty il ns. SUP-
PLEVENT 54, Price 1V conts,

MILLING MACHINES AND MILLING

Tools. —An excellent pructical treatise. Joshua
Ro=e. Seven engravings. SUPPLEMENT {}g. Price

10 cents.

SKEW-BEVEL WHEELS.—BY PROF. C.
A MacCord. Thesubjectof laying out the teeth
of Skew-bevel wheels hus been made, by the man-
ner in which it has been hitherto treated, to seem
more complicated than it really is. By a careful
study of u‘n'sarLicle, wherein the author treats in
aplain and practical manner of *Pitch-S
and how to Draw Themn, Tooth-Surfaces and_bow
to Construct them, and Special and Singular Rela-
tions of Pitch-Surfaces.” Any ondinarily expert
draughtsman will be enabled to construct the
wheels and their teeth in a manner which will
musg' all the requirements of practice. The
rinciplesinvolyed in the mode of operation here
SQerlged are demonstrably correct throf out,
and the degree of accuracy attainable in re-
axltswilldelﬂznd wholly on the care and skill of
1

the manipulator. Tlustrated with 27 explana-
tory and contained in SCIENTIFIC AMERI-
CAN PLEMENT, Nos. 174, 176, and 178,

HOW TO ADJUST LINE SHAFTING.—
By Joshun Rose. A valuable, practical paper,
flfustrated with 8 figures. showing how, by a uc?
simple plan, sl ng may be accurstely lined.
SurrLesesT, No. 190.

Steam Engines and Boilers.

74. 10 cents.

gyNwTH:B PRIMING OF STE}M BB(;E.E.?S
m. Ensioaa-l‘_mnlsb !\avyh o : :):E
o

R

SERIES OF EXPERL |

mmt valuablo paper, PLEMENT 28.

Joshua Rose,  Seven vings, Tho best praoti-
on the sub, givi

slmple nnd‘o plain dircotions, which will enable any
LEMENT 13. Price 10 conts.

THESLIDE VALVE. BY SAMEAUTHOR.
In SurpLesMesT 51. Price 10 conts. A cloar ox-

lanation of Lap, Lead, Cloeamnee, ote,  With elgl
ﬁtum-n&om o{ {'nlvu Movewments, g
STEAM ENGINES AND BOILERS FOR
High Pressures. By Loftus Perking,  Benefita of
High Pressuro, with pmotionl plans and gpecifion-
tions of successful Engines and Bollors now in use,
with Indicator Diggrum. SurrLemesT Si, 10
conts,
LIQUID FUELS.—BY H. AYDON. A
r road beforo the Institution of Civil Engl-
i neers, London. The five mothods of burning Hquid
| Tuel, O. J, Richardson's, Simm and Baril's, Aydon's,
:l\ndbunl'n‘s. Pructical Working of cach method,
and comparative economy. SUrPPLEvEST 119,
| Prico 10 conts.

THE MORRIS BLOWING ENGINE,
with two pages of illustrations.  SupPLEMENT 89,
| Price 10 conts.

‘ Railway Engineering.

LOCOMOTIVES.—SPECIFICATIONS,
Dimensions, ete., of the Tank Locomotives
of the London, Chatham and Dover R. R.L With
three engravings. SUPPLEMENT 23. Price 10 cents.

NARROW GAUGE SWEDISH LOCOMO-
tive, with a page of engravings. SUPPLEMENT 41.
Price 10 uou!& I;x\mnoti\'csg:rr the EIGHTEEN-
INCH RAILWAY at Crewe, Eng. Two engrav-
ings. SurrpLEMENT 44. 10 conts.

NARROW GAUGE LOCOMOTIVES. IN.
dian State Railways, engraving and dimceunsions.
SUPPLEMENT 53. 10 cents,

EIGHTEEN OUTLINE FIGURES OF
Locomotives exhibited at the Centennial, show-
ing their measures, with a table of principal df
mensions of each '“comotive. SUPPLEMENT 35.
Price 10 cents,

BALDWIN LOCOMOTIVE.—LARGE EN-

|graving in sectional clevation, with measures,
scale, and table of dimensions. SUPPLEMENT 38
Price 10 cents.

NEW ROAD LOCOMOTIVES. —BY
Marshall, Sons & Co. General description and one
engraving. . SUPPLEMENT 56. Price 10 cents.

EXPRESS PASSENGER LOCOMOTIVES,
Great Western R.R. With five engravings, and tables
of all the principal dimensions, SUPPLEMENT 58!
Price 10 cents.

LOCOMOTIVE FOR BURNING PETRO-
leum.—Used on Russian Railways. With descrip-
ﬂont&and five illustrations. SUPPLEMENT 63.
cent =

RACK RAILWAY LOCOMOTIVE OF
the Kahlenberd Railway near Vienna. Five eleva-
ﬂotaundall particulars. = SUPPLEMENT 70. 10
cen' ;

FIRELESS AND HOT WATER LOCO-
u»u\'cs.—!{istor{ of the inventions on this subject,
ving Dates of Patents, ete. ption and
Wo of Avoaratus, ete. SUPPLEMESNT 111, 10
cents g

COMPRESSED AIR STREET RAILWAY
Car.—Description, with engravings, dimensions, and
artioulars of the Mekarski Streot Cars, now used in
and qmpclled by compressod afr. SurrLe-

MENT 18. 10 cents,

NEW RAILWAY LOCOMOTIVE CRANE,

by Bluck, Hawthorno & Co. 4 engravings to scale,
ensions, ete. SUPPLEMENT 54+ 10 cents,

LOCOMOTIVE INJECTORS, WITH EN-
ving. SurrLemesT 42. The same number con-
mins sectional elevation of locomotive for Dom
Railway, with table of dimensions. 10 cents.

STEAM TROLLY OR CHAIR. USED ON

Oude Railway. Two cngravings. SUPPLEMENT 63,
10 cents,

of ()
Paper, laining & new and probable th
mof?ﬂmlng; ving Experiments on the sub-
antlenmneugl the advan s o?snhsumt-
Petroleunm for w in to prevent
82. 10 cents.

S T e O OF e
scale. With description. SuppLEMENT 17, Prico 10
cents. Valve gear and paraflel motion of same
MEST 22 mgcmm 5 iy '
Sith VI?hbe‘Esxpaggon Genr:’g'lth m;g%}?al
trations. SurPPLEMEST 28. Price 10 cents.

MARINE ENGINE. BY CRAMP & SONS.
Large engraving. SuprLEMEST 30. Price 10 conts.

W(} '}!’NGH\*E ?F THE LEHIGH
sz. 'fo'::ﬁﬁ of engravings, SUPPLE-

STEAM BOILER ECONOMY. A SERIES

18 by the Societe Indus-
trielle de Mulhouse, sh. @ comparmtive econ-

omyo!nrlom?-paofbo er. Seven Hlustrations, |
SverLEMEST 76, 10 centa. 4
ENGINES OF THE “ BRITANNIC,” TTHE

Ocean Steamer in the world. Two clevations
of four Indicator Disgrams, dimonsions,
etc SuprLeEMENT 51. 10 cents.

ENGINE OF THE STEAMER HUDSON.

steamers Hudson, Knickerboc!
of the Cromwell line, SUPPLEMEST 61,

10 cents.

ENGINES OF THE “LOUDOUN
Castle,” a Fast Geean Steamer.—Three elevatio
dimensions, und description.  SurrLEMmesT 79, nl‘ﬁ

STATIONARY BOILERS. — OFFICIAL
Tests at Centennial Exhibition. Deseription of Ex-
periments on 15 Boflers of varions kinds, and com-
E‘ﬂve tabular ststement, giving iro In

fler, Tempersture of Steam, Molsture of Steam,
and amount of § _rhmtlnu.'“'nu.-r Evapomied,
Coal Consumed, Hating of Boller, and many other
Enmuhu. Also Cosl and Firing, percentago of

sfuse. Colorimetric Observations, ete, BUPPLE-
sMENT 89, 10 cents.

GREAT CORLISS ENGINEAT THE CEN-
tmlxlnhl.—mmend‘f‘m and m,-n;:nu auul :ri' prion. wm'.

arspective ¢ ving, and two o8 O
e dn[llwi rnallli":l‘f;:ﬂ(:.g BL’PPU.I}:'.\"“I‘Y‘ 10,
36, 36. 10 cents,

LOCOMOTIVE CONNECTING ° AND
Parallel or Coup Rods, By Joshua Rose, With
10 {lustrations, pnu-llcui and useful paper.
SurrLesesT 31, 10 cents,

STEAM STREET RAILWAY CARS. BY
A. Brummer, M.E. Economical, no nokse, effec-
tive. With worklng dmwings of onr, engine, boll-
ors, dimensions, and full particulars, SUPMLEMENT
22. 10conts,

ENGLISH RATLWAY CAR COUPLINGS.
A valuabje treatise, showing the existing construc-
tion and the chameter of ‘impm\'umm s wanted.
\\'ntl;. twenty engmavings, SuprrLemextT 21. 10
con!

STANDARD FREIGHT CARS OF THE
Now York Central and Hudson River R'ys. 'With
working drawings and full specifications, showing
dimensions and all particulars,  Designod by Lean-
der Garey, Bupt. of Cars.  With cight engravings,
Surrresest 18, 10 cents,

ELECTRO-MAGNETICRAILW'Y BRAKE
of M, Achard, now in Use on tho Northern Rallway
of Frunce. Description of o vory sucoesful systom
of Powerful Continuous Braukes,” SurrLesest 111,
Price 10 conts.  In tho samo number {8 an Instruct-
ive Paper on Fircless and Hot Water Locomotives,

LOCOMOTIVES AT THE PARIS EXHIBI-
tion ~Engines for the Westorn R, of France, bullt
by MM. Emest Gouin ot Cie.  Full Desoription and
Dimensions, with Three Elevations and Two Soo-

tions to . Contalned in Burrresesr 135,
Prico 10 cente.
FTELD RATLWAY FOR RAPID CON-

struction in War, By J. B, Foll. Experiments prov-
ing thoe possibility of Constructing n Hallway ns
mpidly as an Ariny marches. How Grading s
avolded, . Prolght transported. Cost per mile, and
all leulars. In samo SUPPFLEMENT, dm:-rl!»

and Mustoutions of tho WESTINGHOUSE BRAKE
and tho OHIO RIVER VIADUCT, Al contained

SurrLesMest 556. Frico 10 conts,

RAILWAY APPLIANCES AT THE
Philsdelphin Exhibition. A papor read before the In«
stitation of Civil Enginoers, London, I l)ourlul
Gulton, F.RS.  Showing the chim 1o diffor-
enoes betwoen Amerioan and Europenn Rallways,
oto, Both of tho above papers are contained

SurrLesest 125, Prico 10 cents.

WIRE RAILWAY IN USE AT HARE.
wood Conl Mine, British Col. A Buccomful and
Economical Construotion; Grading avolded: 9%
tons of oonl por day carvied 2 miles with 20 horse

WATER IN STEAM.—BY PALAMEDE
Guzzd, C.E. Measurement of the Water Mechanionlly
Suspended in Steam, with two figures.  What has
been done, with full description of & New Improved
Apparatus, Measurement 06 Water Mechanically
Suspended in Steam. By J. B. Knight. Description

‘a2 W, e e

wower Engine, Ono Iustration, BUPrLEsMEST G5,
| Price 10 oonts,

'METHOD FOR SUBMARINE RATLWAY

I Tunnels of cast fron. Bishop's Plan, Dimonsions,

ostima tes, and full luﬂh'ulnrﬂ. By Perry F. Numsoy,
N Wrteh oOate (10s0abiuntirsea Hrreet ruese 20,

'ON THE CAUSES OF ENOCKING IN|

HOW TO SET A SLIDE VALVE—BY T

in condensed form |
1 Out.

Slide Valves quickly and corrcetly. |

in ﬁ"ﬁiﬁ'}:’-ﬂnu ofmmulh‘!‘l' mw
roper in il
B o Lt Whe tiakt _

RAYNOR'S PLANS FOR IRON SUB-
marins Raltway Tunnels. By Goorge Raynor, C.F,
With desoription and ten Hlustestions, Servre-
MEST 24, rloe 10 conts,

TRON RAILWAY TIES AND SLEEPERS.
By Charles Wood, C.E. 12 fllustrations.
various Syetems of Tron Sleopors; the Bowl, Pot,
or Oval: the Longitudinal Wrought Iron; the
mnsverse Wrought Iron, Practieal oxperience
with each. Durabllity of Wrought Iron for Sleep- |
ers. Adjustmont of Gauge or Curves, Epreading
The Barlow Combined Bleeper and Rail
Hilf's, Hoenegger's, and Thomnen's Systems
Serre's and Hattig's Systems.  Molellan's and
Potel's Sleepors.  Wood's Cross System. The sov-
eral systems illustrated, with .-.mﬁ-..mr« of Ballnst-
ing, Spikes, Keys, Collars, Chalrs, and Tools ; Labor,
First Cost, Repairs, Wear, Corrosion, ete, Sur-
PLEMENT 125. FPrice 10 centa.

NARROW GAUGE RAILWAY.—THE
RBillericn and Bedford, Mass,, Two-foot ILR, 4 {llus-
trations. Thoe Route, Grades, Cuts, Curves, Ties,
Ballusting, Culverts, Bridges, and Ralls, The Loeo-
motives, with partionlars, engravings, and dimon-
slons. l‘unh-nlnn and Dimensions of other Rolling
Stock.  Equipment and Cost of Rond, Buprre-
MeExz 115. Price 10 cents

-
PASSENGER ENGINES OF MIDLAND
Raflway, with table of dimensions. 3 engravings,
SorrreMesT 27. Price 10 conts. Tho sime num-
ber contains report of valuptile information given
before the Master Meohanios' Assoaintion, conodrn-
ing Locomotives and Locomotive mprovements

RAILWAY VELOCIPEDES —DESCRIP-
tion of two styles of Velocipodes for use on the
track of railways, and one of which is employed for
various purposcs by the officials of severnl of the
argest Westorn milroads. Two engravings. Sur-
rLeMesT, 178.

FRANCQ'S FIRELESS LOCOMOTIVE.—
Full page itlustrations of a form of fircless engine
now doing successful gervice on the rullway be-
tween Ruell and Marly-le-Rloy, showing the engino
in perspective and in section, and its working parts
in detail, accompanied by complote explanatory
text. SUPPLEMENT, No. 174,

'

Hydraulic Engineering.

TURBINE WATER - WHEELS.—A. RE-
port of the Official Tests of Turbine Water Wheels
made during the Centennial Exhibition of <1576,
With thirty oneillustrations, Embrcing Drawings
and Descriptions of the apparmtus used for each test,
The Instruments employed for determining the
Power and Revolutionsof each wheel.  Engravings
and descriptions showing the Construction of tm
wheels that exhibited the Greatest Efficlency. Table
showing the Names of the Exhibitors of the severl
wheels tested. Date of each test. Diameter of
wheel. Fraction of gate. Weight on the scale in
pounds, Revolutions per minute. ' Horse Power of
wheel.  Head on wheel, in feet. Head on welr, In
feet. Flow over weir. Head on weir duo to leak-
. Horse Power of the wuter used.  Percentugoe
of efliciency realized by each wheel. Together with
other valuable and interesting particulars, SUPPLE-
MENTS 59 and 61. Price 10 cents each,

THE HYDRAULIC RAM. HISTORY OF
itsinvention. The latest improvements and work=
ing of the ram : most successful Dimensions, Valve
Seats, ete. © Fischer's Ram and others. SUPPLEMENT
111. Pricel) cents.

WATER SUPPLY FOR TOWNS AND
Villages.—By Clarence Delaficld, C.E.¥ A valu-
able report, showing the cost and merits of the

ous systems—Discussion of the Holly system,
its ments and defects—The resorvolr m, wi
pumps, cost and advan Results obtained and
economy of use of various systems in-different
towns, with names and duty —Facts and
figures to enable town committees to judge for
themselves as to the system best suited for their
wants—The best sources of water supply—Water-
bearing rocks—Artesian wells, their feasibility,
excellence, and cost of boring—Importance of pure
water—How surface water is rend impure—
Cost of water pipes, from 2 to 12 inches diameter,
for towns, including laying, all ‘labor, materials,
gﬂee, Joints, ete. Estimates of income, water-rates
or mppl;ot 1.0 buHdings. Contained in Sup-
PLEMENT 27,  Price 10 cents,

HYDROSTATIC JOINT FOR GAS AND

by H;
A Durable Tight Joint, Econ
ly Made and Bn";lel. Whioh will
lection without Leakage. Twi
rLeMesT 109, Prico 10 centa.

Architecture and Building.

FOUNDATION S.-;;FRO()JI\ Amv ER %U‘
ablo paper on the subject of American cer-
ing, nv: Illustnm:d by the American Society of Civil
Engineers at the recent Paris Exhibition. . Com-
ilod by o Committee of the Society, composed of
gleasm Geo S. Morrison, &lwud‘ 'P. North, and
John Bogart. Foundation Work as rmctlcud in
Americn ; its charncteristios, and the featuresthat
Alstinguish it from Buropean methods, The freo
uso of Timber, Crib Work, Plles, Calssons, Coffer
Dams, Borew ‘Plles. Tho Cushi System.  The
Towers of the New York and Brooklyn Suspension
Bridge. The Plers of the 8t, Louls Bridge.
8t. Charles Bridgo over tho Missourl River. The
Poughkeepsio B over tho Hudson River—the
bold‘o-wxumplo of timber, foundation on
Bridge Superstructure,—Notes on  the Earllor
styles of American Bridges. The Burr Bridge and
tho Towne Lattice, o MacCalium Truss.  Tho
PrattTruss. 1 ption of the HowoTruss. In
duction of IronBridges, The SquiroWhipple
Tho Finkand Bollman Trusses. Tho Whi , Mur-
phy,or Linville Trusses, The Post O e
aritics of Amerfeanns compared with 1ropean fron
bridges. Introduction of Iron Trestles. Smith's
Tmﬂ;& llwg:.wlmpmvemcnm - h:.;o wm
oo int n yeurs. Description
2nd noew \'Mucix of Portage, Now n?ork.

The Passalo Draw m«ns: genoml dimenslons,
welghts ndopted for calow t*lon welght of Iron in
structure, and goneral desord

Onk Orchard Viaduoty n-ncul dimensions, w
of iron in struoture, and short A
Rockville Bridge: a full description o
ture, inoluding the welght of fron used t
gonornl dimensions.  SUPFLEMENTS,

0=
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AMERICAN SUPPLEMEN

e .
HEATING BY HOT W ATER—A VALLU.
ablo practical articlo. By n Hot Wator Engineer,
fully explaining the natural principles which must
ho understood and kept In view by all enginesers
who wish to achiove success In this method of
wirming bulldings: showing how to calculate and

The | properly armnge the piping, and how o construct
the supply cistern; :warlh""f the bost form of

¢ they should bo made, and what they
de of and how they shoull be set; and

giving recipes for the bost Kinds of coments to he'
used in this departiment of engineering.  Tlhus-
trated with 3 dagrams, SUPPLEMENT, No. 171,
STREET PAVEMENTS AND SIDE-
Walks.—A desoription of the Dest kinds at present
in use in various lnrge ofties of the United States,
with the cost per square yard. By F. Shanly, C.E,
City Engineer of Toronto. SurrLimest 833, Price
10 cents.

WARMING AND VENTILATION.—BY
D. Galton, B.E, An exocedingly cloar nnd Instruc-
tive paper. Tho Movomonts of Air in Bolldings,
and its Passago through Brick Walls, ote. Charac-
ter of Polsonous Emanntions, and How Detected,

Cheap and Efective Ventilation, with
Fuel, and no Draughts,
10 cents

THE VENTILATING
of School Housces.—By Dr, F. Winsor, Tests of
Purity of Alr. Truo Philosophy of Ventilation.
Experienco In War Proving lumportance of Pure
Alr. Removal of Germs and Stenches. Necessary
Cuabie Spance, and Froquenoy of Renewnl, Proper
Humidity, With New School House Design. Sue-
PLEMEST 08, Price 10 conts,

FIREPROOF CONSTRUCTION, — READ
by F. Schumann, C.E., before the Americnn Insti-
tute of Architoots. With 16 Figures, Maximum
Tempemture of & Fire.  Protection of Copstructive
Ironwork. Detalls of Construotion of Brick Arches,
Flat Hollow Tie Arches, and Corruganted Sheet-iron
Arches, Protection of Lower Flange of Beams,
Cast-fron_Protected Cohnnns.  Slated Roofs, with
Purling, Bolts, and ‘all Details.  Flat Roofs Covered
with Metal Sheets or Coment. Burnt Clay Tile Roof.
Metal Box Roof. Ordinury Floom, SurrLanesrs
137, 139. Price 10 cents ench.

FIREPROOF DWELLINGS OF CHEAP
Construction.—A valuable and important
containing Plans and Descriptions of Modor
proof Dwellings of cheap construction latel
erected in Chicago. By J. Smith, Architect, Wit
0 fllustrntions.  Plan No. 1 exhibits the construc-
tion of comfortable ope-story, 16 ft. front, dwell-
‘Ings, of brick and concrete, finished complete, at a
cost of £1.2%. Plan No, 2 exhibitsthe construction
of ncomfortable 23 ft. front, two-story dw &
of brick and concrete, finished completo, wi
cellar, for $1,700. Severnl of these dwellings, on
both plans, have been built at the prices stated.
This valuable paper also contains the rt of the
City Authorities of Chicago, certifying to the fire-
proof nature of these bulldings, as detormined h{
severe trisls by fire, made o thelr presence, witl
%lwr useful particulars, SurrLeMest 91. Priceo
cents,

CURVILINEAR ROOFS.—AN IMPOR-
tant and valuable paper, fllustrated by 50 'ﬁ":}
exbibiting the forms of all the pﬂndgﬂ sty
curvilinear roofs now in use. Ewmbricing the
drawings of the roof of the t rallway depot of
the Northern of France, s. SUPPLEMENTS 40,
42. Price 10 cents each,

SCHOOL “0U§‘E l‘D’I'ISIGN';!d lB’En.F LANG-
fon, Architect. With Eogray Belng a
‘n?a nn:.lc o;collmt design for‘ villages and small
cities; combining strength, beauty, and conve-
s Al e SR
o ]

n ou%

Economy of
SUPFPFLEMENT 94, FPrice

AND WARMING
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yﬁon.mnmf : OVED mm""’“é"éﬁ"&‘i
deser) N

FOR GREE‘I,\'K?)nUBm. CONSERVATORIES, ete.
Price 10 cents.

HOW TO BUILD CONCRETE WATLLS.—
Practical dircetions how to build walls for barns,
dwall.lngs. and oth by the concrete me-
thod, which §s the most

in use.
ScrrnuMENT 13, 10 cents.

d | CONCRETE AS A BUILDING MATE-
rial.—A Lecture delivered bofore tho Royal Iosti-
tuto of Archi London, by A. Payne, with dis-
cussion of tho su Wmt architects.
This lecture and the od -of the
%ﬂmn% c‘:n Ao ms:r:nutn:nnmu.

oo 10 conts each.  Thoy presen amount
of valuable information mmam.m

coneise

CONCRETE BUILDING.—DESIGNS FOR
cottages bullt of conerete, with clevations of the
and engravings of the appara-
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Townsend ¢l : undnsy St
Chemical Works ohlmnoy, bson

lcal Wor Isgow 3

'8 no Works chimney, Lancashire;
Edin! ! Wi 5 )
Edimburgh Gas Works chimney' Wosenfiold & Coos

.

Camperdown Linen Works chimney, Dundeos

chimnoy, Adams’ Soap Works near Birming-

L TRn e akimueys frout Wehtning

| ow Shlmney was
Btraightencd, SUPPLEMENT 116, Prico 10 conts.

MORENTP er&—A Pf\PER CON-
ng n hin worﬂg'o being considered by eves
farmer, and desigoed to dlspe'fwmo of the c’armnz
tions that are heldin ard to bullding side-
This shows how an old barn can
d conerete wall placed under
give a8 good a stable asif under a new
barn. Gives plain and full direations how to raiso
the old barn, how to make the concrete, and how
to build the wall. Demonstrutes that the old side~
hill plan is unnecossary. ‘Tells how to build the
drlve-waysiund SUms up the total cost. SUPPLE-
MENT, NO. 183,

HOUSE DRAINAGE—VALUABLE DI-
rections for recuring perfect drai for dwell-
lng:l s fssued by the Massachusetts Stato Board of
Health ; showing what size the drins should be
the proper slope to give them, andhow thoy should
be conneotod with the soil pipe and sewer ; tho fm-
axrmnco of putting a dplxm to the work on record;
@ proper way to drain wet sites for houses ;
method of fsoluting sowers from houses by traps;
the best armangement for the soil pipe; how to trap
water closets, sinks, basins, and bath tubs ; tho best
Pum;nshor wn‘;gc oscts 3 how to detect =5 do-
‘ects in house dminage; how to dispose of sowage
where there are no sewers.  Jllustmted with two
cuts. Contained in SCIENTIFIC AMERICAN SUFPLE-
MENT, 194. Price 10 cents

MASONRY AND BRICK-WORK. —BY
J. Clark Jefferson. The Required Propertics of
Bricks. Properties of the clay sizes of Bricks In
and United States. Brickmaking, Mor-
tars and Cements.  Li fat and poor. Care and
Slaking of Lime. Sand. The Chemical Change ne-
¢ to the Hardenlng of Mortur, SUPPLEMENT

148. Price 10 conts,

EFFECT OF THE MOTION OF AIR
within an Auditorium upon its Acoustic Quuli-
ties. By W. W. Jacques.  The researches detailed
{n this paper are entirely new to science. The
luthorsg:wu that in most cases where the acoustic
propertics of public halls are bad, that this is due,
not to the armngement and material of the walls,
but to the condition of the air, and that to procure
& proper propagation of sound, all alr currents
m sdone away with, He then points ont how
the latter s to effected. SUPPLEMENT, No. 164,

i

Naval Architecture, Marine Engi~
neering, Navigation,

THEORY OF STREAM LINES IN RE-
lation to the Resistance of Ships, By Willlam
Froude, C.E., F.R.S., President of tho Mechanical
Section, British Assoclation, With 35 {llustrations,
A valunble and oexhaustive treatiso, containing
Inrge amount of pructical information concorning

sorvico in

D ohimney, Prussin; word

Tirooks & KONt Fire Cha Weks chasin; dward
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Small Steamboats.

STEAM YACHT LADY FRANKLIN.—

Iusteatd 1o of bull and englne of

otor nnd 8 ingstroke: boller vertion) X in.
o dinmeror 88 fn, ‘V th two engravings. Cotie
ed {0 SyerLeMent, No. 171, Ooum“f.‘

TWIN SCREW STEAM LAUNCH.—IL
“ul.rwou%u perspootive and souuun}nml deserip-
1
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PLEMUNT, No. 171, e )

B o bV T oy Do
ury by or udsor mpuny.

1 nomy of Consteuction, D v
gm;ﬁmt::wu&u;mm nf!unsm, ENT %’3,

THORNYCROI'T'S SCREW PROPRL-
lor.— Usod on tho fustest small stonm Inunches in
the world.  With two Hllustrtions, and an pecount
of Trinls. SurrrEMEsT 77. Prico 10 conts, In

. Paddio Ino for Hght dequght stenmbonts,
The fiving oE?guuom. uw.“ . s

o
SMALL STEAM TORPEDO BOATS.—BY

Mr. Donaldson. Rond before tho United Service
Tostitution. EnsrnTlnguml Complote Description
of the Steel Propeller “ Lightoing,” 84 1t long;

19 knots por hour.  Also, othor bouts, their
Ines and Avmament, Thele Romarkablo Do
struotiveness proved by Trinl,  Valuahly Experi-
tnee in War, ote. SurpLesest 79, Prico 10 cents.

SMALL STEAMBOATS AND YACHTS.
Thoe Black Hawk, 15 ft. 10 in. lum‘: 4 1.0 In, beam ;
S-bladed scrow, £1 in. dinmetor; bollor 20 in. dinm-
otor, % In. high; weight, 80 1ha; plston, 436 in.;
¢, 4105 3 horse power; speod of boat, 6 to

milesan hour, Perspective nud working drawi
%th&s boat and machinery. :Sun'x'x.»fm'r iT.!
co 10 conts,

The same number confains views of tho fust steam
ht Continental. Lenﬁh 80 ft., 6% ft. beam; 3
o 1 two 0 in. eyl divr.a, ) \n. Linmoter, 4 1151‘

epth
& | stroke; 74 horso power ; speod, 170 miles per hour,

A Thirty- Steamn Launeh.—Approximate o
for boat und machinery complot I;!0 Lom;rth,u:got
ft; beam, 6 ft.; del:‘l , 3 TL: boller, 8x4 ft.; cylin-
dors, 4 in,; stroke, 6 in.; a-blided propaller, .‘5'5 foot
etor. General divections for construction are
\gt:’.m.\\'lthlidmwings. SuerrLeneNe 69. Price
A Steam  Launch.—~With three-cylinder
engine, Drawings to seale, dimensions, and general
description, SuPPLEMENT T5. Pricoe 10 cents,

A Remarkadly Fast and Small Steam Launch,—Do-
sggnod by H. Sv Maxim, M.E. Now running in New

ork Harbor. Length, 21 ft.; welght of boiler, 260
1bs.; engine, 75 1bs.; lenfm of boiler, 28 in.; spoed,
10 miles per hour. An elegant boat, With «'iescrlp-
tlons, dimensions, and drawings to scale. SurpLe-
MENT 81. Price 10 conts.

LIGHT DRAUGHT, FAST, = STERN
Wheel, steam Yachts, Theso yachtsure 3¢ feetlong,
8§ feet 2 inches beam ; drought, 10 inches; speed, 7
mlles an hour.  Designed under direction of Col.
F. W. Farquhar, U. 8. A,, by M. Meigs, U. 8. Civil
Engineer, U. 8. Works, Kock Island, I1ll. With
working drawings, dimensions, und particulars of
vessel, engine, boller, and wheel, furnished by the
nuthor. The servicouble charncter of these boal
their simplicity of construction, roominess, an
light draught render thom very desirble, especially
for shallow waters,  Contained in écm:ﬂ'xnc
AMERICAN SUPPLEM EXT, No, 179, Price 10 cents.

STEAM TFOR SMALL BOATS. — RE-
ports of Trials of Steam Yachts, glving deseription
of engines, and their mana(femcnt. proportion of
boat, engine, and screw, and other valuable faots.
w“&. Engravings., SuppreMesT 158, Price 10
oen! M

Row Boabs, Sai! Boats, Etc.

HOW TO BUILD BOATS CHEAPLY.—A
ﬁﬂeﬁ'ingg plain, pmcub u;lnnnlgm.l ’z:ht:lv;lm.rd how any

¢ nt person, by follow. o directions, may
build & boat with economy. Each article I8 accom-
panied by dmwings, 5, dircctions, dimen-
sions, etc.

The Three-Dollar Scow.~Directions for construc-
tion, seven illustrations. SUPPLEMEST 25. Price
10 cents.

The Five-Dollar Rowlny SKF —~With full dircotions
for construction. Thirteen illustrations. SurprLe-
MENT 26. Price 10 cents,

The Fourteen-Dollar Salling SHff—With fourteen
Mustrations.  Full directions for construction of
boat, center board, rudder, mast, sall, ete, SUrPrLE-
MENT 20 Prico 10 cents.

The Twelve-Dollar Row Boatl~Twenty-five fllus-
trations. Hiustsutes the construction of n graceful
ribbed bont, Hght weight,  Shows the mothod of so-
curing good lines, how to bend and arrngo the ribs,
dimoensions of ull the parts, and divections for con-
struction in full, SvrpLesmesTs 30, 32, Prico 10
oents each—20 cents for the two,

The Slzteen-Dollar Family Boat.—~With seven fllus-
teations, Tables of mensures und full dircotions for
construotion, A hundsome und commodious bout,
SupprLemestT 36, Prico 10 conts,

The Blifteen-Dollar Whitehall Row Boat,—With threo
{ustentlons, Tables of measuros nod full dirootions
for construction, Syrrresust 37. Prico 10 conts,

the flow of water, its power, the movements of
bodies in wator, ote, SUPPLEMENTS 3, 4, 5, 6, 8.
Prios 10 cents oach. 50 cents for the series,

WAVE LINES.—BY DR. J. COLLIS|
Browne. A Description of thelr Form, and How
Ships Ought to be Constructed to Meet them. With
un Hlostotion of Dr. Browne's Improved Yuacht
Kalafish, with an account of her Remarkable Per-
formunves, and thirteen figures, Contained in Sue-
rLeMesT 185, Price 10 cents,

WAVE-MAKING RESISTANCE OF
Bhips. By same author. With 4 illusteations. Sup-
FLEMENT T4, Price 10 conts,

WAVE MOTION.—BY PROF. OSBORNE
Reyoolds, F.R.S.  Reud beforo tho British Assocln-
tion, Laws of Wave-Motlon, with examples and
throo [lustrations. Interesting Analogy betwoeen
Fave-Motion und Trunsmission of Light, Heat,

Sound, ete. Now Views on the subject, with Mathe- «

mationl Demonstrations. SUPPLEMENT 96,  Prico

10 cents,
STEEL TORPEDO BOATS.— DESCRIP-

tlon and 6 Drawings of Boat 75 It. long, “l"—‘llﬂlll'u(

but 14 Tony. Bogines, 260 h, p. Steam Pressuro,

120 Jbs. “ o Surfuce Condenser, Ventilation, tho

Torpedo Apparatus, and the Screw. Apparatus .!ltfr

Throwing Greek Five, BuppLemest 116, Price
cents,

. - )

ACTION OF SCREW PROPELLERS.—

By Juwes Howden, Iustitution of Nuaval Archi-

tets, What has beon done, ind whist romains to

do, In fncreasing tho ofliclenoy of the propeller.

True direetion tien by the streams of wistor, with
iustearions, Contrifugal action on the wator
posaible,  "mproved attaokmont of Blndo to
ub, oo, Buprreyest 108, Price 10 couts.

-

SCREW PROPELLERS, THEIR SHAFTS

and Fittings.— By Hamilton W, Pendrod, MLE  An

Ablo treatise, showing the present praotioe, its nd-

YAntens wod defocts.  With 25 figurcs. SURPLE-
T4s FPrico 10 cents.

This pumber also contulng fourteen oxcollent pre-

| tleal rules for tho management of sall bouts, by an

expoerionced sadlor.

Dhe Fifteen-Dollar Salling and Rowlng Canoe,—With
elght lusteations, ineluding perspective of doubla
salo rig, Taliles of dimensions anil diroctions In full
for construction, SurpLemesT 39, FPrico 10 oonts,

A Thirty-Doltar Yacht—~With ulght fllusteations,
fnclnding perspective of sall rig. ables of dimen-
slons and }ullc irections for construgtion, BUrrLE-
MuNT 43, Price 10 cents,

A Three-Hundred-Dollar Centerdoard Yookt —With
ten (Hustrations, dimensions, and dircotions for con-
struction. A fast und serviceable vessol.  Surrne-
MEST 67. Price 10 cents. The entire serics of 10
pumbers, relating to boat building, sent for §L

The series cmbraces about 100 Hlustrations,

SATLBOAT WITH ROLLER CENTER.
board and Hinged Mast, throe figures, Contained in
SuppLeMestT 134, Price 10 conts.

NEW CAT-RIG. BY CAPT. R. B. FORBES,
A Simple, Handy Sail that can be Reefed from the
Stunding-room in less thin One Minuto. Adaptoed

3 ; Two lgures,

to Cat, Bloop, and Schooner Iigs,
suprnesest 133, Prioo 10 cents,
BOATS' RIGS.—NINE VARIETIES OF

Rigs In Aotunl Use, for Yawls and Open Boats aod
Ya:‘uhm. 'll'hulllmull(.-sl Rigs for Cruising, Tho Eng-
lish Style. Nine u}uuw. Al.-s:. l)m:cr uhlm \;ﬂl

milons  and  Four Drawlngs to Scale of a
AT SO A oR ROUGIT WATER, with Con-
struction and Mode of Rigging, SUPFLEMENT 131,

Prioco 10 conts,
CATAMARAN, OR DOUBLE-HULLED

Sallboat, with Mulay Rig, in uso in, Sar, Francisco
b,

.lll:‘x:m-“‘ and llund)‘ Boat, with four figurcs, SUP-

rLesext 117, FPrice 10 ccots,

TIUE LIFE BOAT CANOE EVANGEL-

fst. A salling ecanoe for Sea Cn:uuw. with one

Jlustration. SurrLEMesT 113, Price 10 conts,

OF PIAsEnEoY
ndios. Boat fh

Divections for Constructing o Cheap, ' )

OGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT,

HOW TO BUILD CATAMARANS, OR
Double-hull Ballbonts —Combining simplicity of
construction, sfety, nnd high speod. Full direc-
tlons for consteuotion, dimoensions, and {lustea-
tlons of throo aizes of thoso bowts, costing from
ubout 1o . Alo, Interosting deseription of
Me, Hercesholl's Patont Catamnrnns. Specd 20 miles
por'hour. SUrrLesMeNts 106, 1064 Price 10 centy
ench,

FOLDING OR COLLAPSIBLE BOATS
for Ships.—By Itev, B, L. Borthon, M.A.  Itead bo-
ore Boclety of Arts,  With three engravings,
owing eonsteuotion, with full description, Sur-
rLEMENT 84, Price 10 conts,

SITARPIE MODEIL BAIL BOAT.—BY E.
AL Van mad I W, Tuttle, Working pluns sod de-
saription of asall bontatter the “Bharple " modol
—a formn of bout which for speed and sengolog
qualities has no equal.  With the ald of tho draw=
lnPunrl directions horo givon nlmost lulf' one with
o Low tools, and ot small exponse, cun bulld o really
good sall boat or steam yucht on this plan, giving
mueh more yoom for muchinery nnd crew than the
more costly ** Carver™ or *Clinkor " hullt boats of
like dimoensions, SurpLesest, No, 177,

CRUISING CANOE ‘" JERSEY
Blue." By W, P. Btephons, Commodoreof the Jersey
Blue Canoo Club,  Full deseription, with engray.
ings, of tho best form as yet dovised of o canoo
fur[n-uoml orulsing purposes, The boat here de-
seribed was bullt nftor sovernl orulses in n Rob Roy
und ** Apervionn Madel* Nautius, and tho changes
that have been mido from the establighed form are
such as thoe lnrge oxperionee of the bullder has
shown to be neoded, By the nld of the minute in-
structions hoero glyen, and the accompanying 8
figures, which nro denwn to n senle, this ceaft may
Lo easlly construeted, Contnined In SCIENTIFIC
AMERICAN SUPPLEMENT, No, 164, Price 10 cents.

A NOVEL BOAT RIG,—BY H. R, TAY-

lor. Practical directions for rigging o smoll sail-

7 | Ing eraftin such o way thut the salls nro under the

completo control of the helmsmnn, lu-lms quickly
lowered in cuso of danger, and a8 quickly mised
agadn, with o singlo hand, whilo the other s
upon the tiller. By tho nid of the author's deserip-
tion and the nccompanying detadl figures nny one
can fit his bont up with this peouline rig and there-
nfter avoid all tho danger that necompanies salling
in small vessels viggod o the ordinary style,  [us-
Contained in SciesTivic

trated with 8 engravings.
Price 10 conts.

AMERICAN SUrPLEMENT, No. 163,

BOAT LINES. HOW TO GET THEM,—

By R. Gooper. Practical Directions, both for De-
siguing und Bullding, with 11 figurcs, SUPPLEMENT
140, Price 10 conts

lce Boats.
IC;)-BOATS - TE‘IEIR CONSTRUCTION
and management, With working drwings, de-
tails, mxr?ediruotlons in full. Four en nmnmt.
showing modo of construction, Views o{ the two
fastest jce-salling bouts used on the Hudson river
in winter. By H. A. Horsfall, M.E. SUPPLEMENT
1. Thesame number also contuing the rules and
regulations for the formation of fce-boat elubs, the
2 Iitg-g and management of ice-boats.  Price 10
a0

ICEBOAT WHIFF.—FULL WORKING
drawings and description, with dimensions of the
model ice-yacht Whifl, the fastest yacht in the
world. Exhibited ut tho Cenlunnla*. by Irving
Grinnell.  With 14 fllustrutions, SUPPLEMENT 63.
Price 10 cents,

_Pneumatics.
COMPRESSED ALR MUTORS. BY GEN.
H. Haupt, C.E. Being a Report to the Pheumatio
Tramway Engine Co. of New York, concerning the
use of Compressed Airas a Motor for propelling
Street Rallway Cars.  Exhibiting the Ieas.inﬁy of
the system and the Praetical Success obtained as
evinced by trials of the Pheumatie Cars and Com-

ressors on the Second’Avenue Railway, New York

Jity. With a general description of the Air Com-
pressors, the percen >s of Power Realized out of
the Power Consumed in pressing the air; theextent
of the air compression and how used in connection
with heat in the car; the cost pernile; the distance
traveled by the Pueumatic Motor; increase of
power by using the cylinders as air pumps; heat
and cold bf' compression and expansion; what
grudesthe Poneumatic Motor can overcome and
what load it can carry ; theoretical test of compres-
80rs; capacity of the Second Avenue compressors ;
clfects of using a compression of fifty atmospheres ;
advantages nnd objections to use of pueumatic mo-
tors; morul and sanitary influences; estimate of
the cost of power by the use of the pneumaticsys-
tem as wmrurul with horses; cost of operating
| the pneumatic motors on the Second Avenue rail-
| way; tubles showing the quantities of air consumed
on each trip of the car, the reductions of pressure,
ote., with many other interesting and valuable par-
ticulars, nw«n‘n-liml and practical. Contained in
SCIENTIFIC JAMERICAN SUPPLEMENT, Nos, 1
177, 00d 1 é‘lﬂ Price 10 cents ™ > 185

.

COMPRESSED AIR PNEUMATIC DIS.
uteh Systom used (n Paris, With deseription and
2llustrativo figures,  SvepLemest 24, Price 10
oents,

NEW AIR COMPRESSOR OF M. DUBOIS,
with deseription, dimensions, — Tlustrated by on-
gruvings, SUPPLEMENT 22, Prico 10 cents,

(COMPRESSED AIR MOTIVE POWER.—
[ With drwings and partioulars of the most recent
pragticn, Tho Jocomotives worked by compressed
nie In uso In 8t Gothard Tunnel Works, with di-
mensfons, ote,  Flve engrvings, SurpLeMeEsTs 1

und 8. Prico 10 cents cach,

GREAT BLOWING ENGINEs HIGH
Speed and Novel Construction,—Ruilt by Welmar
Mnching Works, An aecurute deseription, giving
porformnnoes, dimensions, now  devices, un‘:l Tive
clovations, 'ﬁnh ongine casily reaches 100 rovoli-
tions }--r minute, with a discharge of 5,000 cublo
foot of wir at 10 lbs, pressure. SurPLEMENT 51. 10/
oonts,  Alo, In sme number, ROOT'S FORCE- |
BLAST BLOWERS, GAS EXHAUSTERS, AND
BLACKSMITH'S TUYERES. 12 figurcs. !
FORCE OF WIND. HOW TO ESTIMATE
Required Strength of High  Bulldings, Towers
Chimnoys, and Spires. Formulas for Force of Wind
ut Various Volooltios nguinst Vertical Surfaces, and
ngninst Hoofs ot viwrdous Pitohes ; with threo figures,
Surrremest 100, Prico 10 cents,

NEWMETHOD TO DETERMINE WIND'S
Voloalty, nnd to Test tho Correctness of Ancmome-
tors Uy John H, Long, A Paper read beforo the
Katss Acadomy of Solonoes. Ono Cut. SurpPLe-
MENT 110, Prive 10 conts.

; Technology. ;
TOBAOCO ATTITE PARIS EXHIBITION. |

Valuable Dotudls of Tobnoco Culture; How to!
Ralso n Good Burning Tobaceo ; How to Ruise Mild |
or Strong Tobaooo, 08 Requived,  Tobaeco Calture
and  Statistios In (Iurnmnﬁ'. Austrin, Hungary, |
Belglum, Franoe, Grooce, Holland and  Colonies, |
Italy, S.“mm und Colonfos, Hussia,
manta, Turkey, Indis, Ching, Japan, United States,
and South Americn.  Partionlies of Snuff Manufae-
tures, nnd the Muuqrnut uro und Flavoring of Chow-
[ fng and Smoking Tobacco, The Most Approvist
Processos and Apparatus, The Automatio for,
eto. The Manufaoture of Cligars and e,
Statistios of tho Annual Consumption and Produc-
tion of Tobacwo, and the Hovenucs paid in the lead-
Ing countrics.  Clenr and Praotionl Information on
overy deopartaent of the Tobacco Trade,  SurpLe-
(MENTS 133, 130, Frico 10 cunts cach,

{ bluo reloction for wool 3 woode

Swodon, Rou- §

THE SILKWORM.—A BRIEF MANUAL
of Instructions for the Produetion of Silk. By
Prof. C. N, Riloy, oxplaining the Nature of the
Stlkworm; desorfhing its Four oifercat Bmtes of

NILe and Discises of the Tnseot; deseribing the

!\":::'l'v':t‘:?n (:r Ttneos of the Bllkworm: telling how
the Eggs shonld bo Wintered und Hiatched, and the
worms Fed and Reared; showlng how the Worims
seepare for Bpinning, how the Cocoons should Lo
sathered, nnd how the Chrysallds should be Choked.
Desoribing how the Healing of the Silk is to be pers
| formed, and concluding with n Dissertation and
the proper Food Plunts for the Silkworm. Hlus-
trated with 8 engravings. SUPPLEMEST, Nos. 174,
175,

THE TECHANOLOGY OF TIE PAPE‘R
Teade.—By Willlam Arnot, F.R8, 1ts Farly His-
tory. Invegtion of the Beating FBogine, Introdite-
tion of Soda, oo, und the First Maohine-mivle Pa-
wor. Cameron’s Machino s the Fourdrinier Machine.
ntoresting gketoh of the Old Time Paper Millva.
the Mill of Modorn Times, the lntter doscribed nt
length, with all the Apparatos; the Sorting, Boll-
ing, DBreaking, Pouching, and flenting Processes;
Progress of the Pulp tfmnmh the ) nahlno'hum
Draining, the Rolls, the Cooling Holls, the Size-
bath. Haw Fibrous Materials, their Charsoteris-
tics and Treatment Pr--mmu»rfv 10 l’ulpln{r. Cot-
ton, Straw, Linen, Hemp, Bsparto, Wood,  Instruc-
tive Account of the Numerous Chemical and Boil-
Ing Processes, ete.  This trontlso fh'“ Fractical
Particulars in every Department of Papermaking,
Describing the Latest and Best Processes and Ma=
chines In use, with Statistics, Profit, ete. SUPPFLE-
yexts 109, 110,116,117, 118, 123,  Frice
10 cents each.

THE ART OF MARBLING ON PAPER.—
By C. W. Woolnough. How {tis done, What pre-
vents the mingling of the colors. _Kinds of muci-
lage uzed. Action of the Gall, Practical Direc.
tiong. An operation beautiful in its shmplicity. and
instructive, nd exhibiting the action of & natural
law, BUprpPLEMEST 119. FPrice 10 cents.

THE MANUFACTURE OF GRAPE SU-
gar and Glucose.~By O. Luthy. Conversion, Neu-
tralization. und Evaporation and Purification of the
Liquor, Munufacture of Glucose by means of
Mult. The Apparatus, Chemicals, and Practical In-
structions for Processes. SUPPLEMENT 96.
Price 10 cents.

BEET ROOT SUGAR MANUFACTURE.
—By Edward L.Cull. A Method dispensing with
Costly Outfit, and which may be tried with profit
by Farmers. SupPPLEMENT 83. Price 10 cents.

THE GRANULATION OF WHEAT.—BY
Osear Oexle, C.E. Treatment of Middlings., Prac-
tice in Austrin, France, Ttaly, Spain, and other
countrics; Practice in High and Fiat Grinding,
Grading, Sizing, Purifying, etc. SverLEMesT 08,

Price 10 cents,
ON THE PREPARATION OF DEX-

trine Maltose (malt sugar) and {ts Use in Brewing.

By Wm. George Valentine, F.R.S., Professor of the

Royal College of Chemistry. An exhaustive and

able paper, containing the most recent und reliablo

llgrormatlon. SUPPLEMENTS 19, 22, 25, 28. Price
cents,

MANUFACTURE OF ARTIFICIAL BUT-
ter.—By Prof. He A. Mott, Jr., EM. ‘With six
engravings. Being a History of the Artificial Butter
Manufacture, Descriptions of the Principul Processes
now in use, Details of LatestImprovements, Plan of

nn cial Butter Factory, Engravings of the Ma-
ctftil{ery& uired, Chemical Apalyses of Butter and
of Arti

Butter Fuctory, the Capitil roquired

Butter, Detailsof the Cost of u-ttlnf "P
an red,
the materials and quantities consumed, Cost of

Manufacture per pound, the Daily Profit, ete. A
complete and relisble treatise.  SUPPLEMENTS 48,
49. Price 10 cents each,

PIPES FOR GAS AND OTHER PUR-
Fa--s. An excellent pructical treatise, with 42 il-
ustrutions, The various kinds of pipes. chameroy,
wood, paper, cement, and siate pipes; the nunf
ouns joints, ball and socket, barness, ete. The de-
structive power of various soils, and the most suo-
cessful methods of preserving pipe.  Extended di-
rections on main laying, giving best practice, Sup-
rLEMENTS 62, 64, 66, 67, 68, 69, 7%, 77.
Price 10 cents each.

DYEING . RECIPES. —YELLOW CAN.
nelle, Carmelite Olive, Tete de Negre, Durk Can-
nelle, Gold Yellow on Linen, Chrome Omoge oo
Linen, Rose on Linen, Claret on Cotton Yarns, Fast
Black on Woolen Yarn, Billiard Green on Cloth.
Frothing of Colors. Dyelog, Printing, and Dleach-
fng. Now Sizing Method. Chiness Silk Produc-
tion. SUPPLEMENT §3. Price 10 cynts.

SILVERING GLASS. —THELATEST AND
Best Method of Silvering Mirrarsand other articles
of Gluss by Chapman's, Siemens', Petitjean's,
Draper’s, and Lavat’s Processes. STreLeMest 105,

Price 10 cents,

FREEZING MIXTURES. — THE SEV-
eral Mothods of Lowering Temperturm, Experi-
ments, ‘Tabuliae statement of Freeaing Compounds
and theie relative Efficiency and Cost. By Prof.
Meidinger, SUPPLEMENT 89,  Price 10 conts.

ICE MAKING AND ICE MACHINES.—
By \\‘. N. Hartloy, F.RS.E. Enumemting the sev-
eral Prooesses, Carre's Ammonin Froezing Maching ;
the .\ulllluuyus Acid Process usad at the Chelsea Toe
Rink, oto,  Tha Laws of Cohesion and Heat. Sideloy
& Muckny's Process, and Description and Plans of
their Muetory in operation at Manochester, Eng. Par-
tioulus ind dimensions of Appartus, Quality, and
Quuantity of loeo Ym-lnmnl. Cost, Profit, and other
Tacts proving the Prootical Success of this manufie-
:::r(\) SUPPLEMENTS 85, 91, Price 2 cents for the
'O,

ON THE PRESERVATION OF WOOD.
By J. Clark Jetturson, ALRSM. How to store tim-
wr.  How o measure timber and judge of its
q‘u)alm‘. Causes and Prevention of Dry and Damp
Rot. Dumbility und Preservation of timber in
Mines. Tho thive methods of Artiticial Proserva-
tion: L Coating timber with Tar, cte. 2. Removing
Sap by watee or by steam. 3 Impregoating the
wood by a solution of common sals, Sulphide of
Barium, Sulphate of Zine and Copper, ete. A valu-
nblumwllu\l puper. SUPPLEMENT 119, Price 10
on

LOGWOOD.— A LECTURE BY PROF.
Georgo Jarmain, showing the natire and oxtensive
uses af this valunble dyving material ; the methods
of its preparation ; the of ml conditions of its
coloring principles: the various colors it is capable
of produving, toguther with the latest and best
recipes for the practical use of the dye, embr 2
common binek Ut one operntion ; common g
black; dooskin bluok for wool: ohrome black with
el o blacks; lwvender
on wool ; eudbear + nrchil and arohi] paste'; logwood
m:l-dn}r \:,olgl“: I u&uldeilulumt rown on wool :
e Brown on wool ; how to test v 4
dyowools, SUFFLEMENT 54, Price 13!' &&&luo "

WOOL DYEING.—BY GEORGE JAR-

main.  Lectures road bt v of Arts,
London. An ox “ﬂum. M?t‘l'e ‘?1? m&m&ﬂ !
embracing  the lowlaf: 'Ro gvmer wﬂ'ﬁ
mpuritics, und tests therefor; the ‘iﬁm )
of theso Aguoous fmpuritios on scouring, rin

i, "l i e et

tinting  or whl‘;!::" ‘00\1 J

) i Vats o
tracts of [
iy B

Egg, Larva, Chirysnliz, and Tnago; ;n..mun“ out the -
L)




9%LAMOABR?WE PLATES.—BY A.
practioal directions Dy sibans or which ans o

mmv tos for the golntino-bromide pro-
] ﬁ sl QrHI:.' ,'nm Apparatus 1o be procured,

fow to mpke the Sonsitized Emul-
' . How to

EXERCISES. — THEIR
R et o F
1 BN 0 Vaivie

ﬂt,o i and Woest Riding

. How much Exercise
noh Disonso n Result o

catl Soof
t 1o Take.
f ttos.  Coltivation o

f M

feos, nnd How they Ald In Controlling

on
% tion of the A
n cf-'m for Bodily u{‘n':f.\lchm Ils. Criminal
mnv' fothors, Tho Mol Infliuonoe of
the Agw

o0 O
s nnd Passlons.  Conta
’A'"s'i)':"x'h“-. Prico 10 conts cach.

JAPANESE LACQUER, —TTS MANT.
uro and application,  With 10 fllustrations,
mm.nnm' d. Price 10 conts.

THE INOXIDATION OF TRON AND
the Conting of Motala and other Surfuces with
l'lnthmm.—ﬁl)‘ L. M. Stoffel, CE. A desoription of
tho prooesses of M, Dodé for the inoxidation of
fron, tho enameling of metals, and the qlnunum
malimt of memls,  In these processes (to the appli-
cation of which there is searcely any Hmit in tho
Industreind worltd) heat issubstituted for galvanism,
the use of neld (s ontirely dispensed with, and thoro
1% thus no causo to encoumge oxidation. Compared
with eloctropinting andealvanizing, Dodé's proces.
s0%, by reason of thelr moderate cost and facllity of
applioation, present such advantageous features
that o lnrge flold for opemtion 8 thercby opened.
SUPPLEMENT, NO, 177« Vrice 10 cents,

HOW TO DO IT AND HOW NOT TO DO |

It A sordes of sixtoon uugm\'uu‘,’ being eketches
Lrom life, showing the Right and the Wrong Posi-
tons of working in executing various labors, such
us Fine and l(nufh Chipping, Rough Filing, Draw
Filing, Scraping, Boring, Grinding, Pattorn sawing,
ote, et With many excellent practical hints, How
;g ox«l;\'xw Truo Work, ote, SUPPLEMENT §8. Price
oen

HOW TO MAKE SPIRAL SPRINGS.—
By Joshun Rose.  With three engravings of the
tools which are oasily mnde, and complete practical
dircctions for working, ncluding hardening and
tomporing. SUrrLeMeENT 20, Prico 10 cents,

CASTING METALS, MEDALLIONS,
vV und other articles (n fusible alloys.—Full
directions for home and shop practice, with engav-
l'x‘\ﬁx By George M. Hopkins, SorrLeMesT 17,
oo 10 cents.

SOLDERING.—AN EXCELLENT PRAC-
tical treatise for homennd shopuse, By G. M. Ho
kins. With eight {llustrations. SureLemest 20.
Price 10 cents,

PRACTICAL DYEING RECIPES.—A
colloction of practical formulns which have all
beon verified as perfectly reliable, and which ave
warmnted to come ont, mllsfm-turﬂy if the propor-
tions am adhored to, and _the manipulations bo
workmanlike. Rocipes for Blue or White Zephyr;
Scoteh Blue on Worsted—one Bath; Scotch Green
on Wors ne Bath ; Jucquineaux on Worsted ;
Drub on Worsted—one Bath: Gold on Venetian
Carpet Yarn—one Bath: Réd Brown Slubmng:
Scarlet Braid—One Bath: Slate Braid—one Bath;
Light Drab on Cotton : Blue on Cotton; Brown on

; Chrome Omnge on Cotton Carpet Yarn;
Bluack on Common Mixed farn for 3
Biack on Cotton and Wool Mixed Yarmn. Scepre-
MEST, No. 16

ON THE MANUGFACTURE OF

Matches.—By John A. Garver, A.B. An exceed-
# The Chemistry of the

ingly in
facture and use;

T paper.
Match: Dangers of ptg:-xr Manu
Wax, es:lu;tly._md numerous curious varieties.
l%unm Statistics. SUPPLEMENT 84. Price

Photography.
PRINTING BY PHOTOGRAPHY.—BY

Thomas Bolas, F. C. 8. Lectures before the Society
of Arts, London. l’how-mhogmghy and Photo-

Y. Phototypic or k «d Printing
Blocks, by Sw Gelatine Process. Zine Etching,
and other methods. Line Engraving on Metal
Plates. Printing of Half-tone Subjects from Metal.
Application of r's Process, Talbot's Photo-
ex#uﬂng. Woodbury's Methods of Engmaving and
Prin . Colloty nting. Other Methods of
Producing Photosin Pizment. Dusting-on Process.
Aumiﬁpe Printing. ScrrLEMENTS, 143, 146.
Price 10 cents each.

PHOTOGRAPHS ON WOOD FOR EN-

graving. By Edward Pocock. Practical Directions

for Transferring Photos that will not Cut Up un-

der the Graver. Also,a method of developing a

Photo on Wood which may be Penciled on if de-

ged. with instructions. SUPPLEMENT 53. Price
cents.

PHOTOGRAPHIC PRINTINGS —BY
John L. Gibon. Items of information on every

of Work. as Plain and Albumen, Porcelain
and Carbon Printi Paper for Printing, and jts
Preparation. The Sensitizing Rath. Printing and
i1s vesults. Toning. Fixing the Imnge. Prints
on Pixin Paper. Permanent Plgment Printing,
SuprLeMest 144, Price 10 cents.

HOW TO USE PHOTOGRAPBHIC BACK-
grounds.—An address delivered Lefore the Photo-
y Philadelphin, by L. W, Seavy.
ith 14 flustrations. A valuable paper, explain-
fng the various methods of so using Kgroun:
a5 to produce the best effects, with examples of the
wrong methods, Full of useful practical ideas for
SorpremeNts 48, 49. Price 10

P
crents
PAPER NEGATIVES.—INSTRUCTIONS
g(}oloﬂ fo:n‘gllzrgv:r\ oy, !T':wmtl:l ‘l’ﬁ I

; Yt L SureL
MENT D5, nlgdwlﬂ cents, . e o

DRY PLATE PHOTOGRAPHY.—

The Gelating Process, A complete and practical
deseription of the method of {;rt:[mrlnu the gensitiye
gelutine emulsion. By D. Van Monckhoven, the
well known chomist and photographic discoverer.
llemifwu roport of his recent lecture before the
memnbers of the Belgian Photographie Arsociation,
These gelutine dry plates are more sensitive than
the ordinary wet plites, and Dr, Van Monckhoven
pelieves thut the gelatine plates will sooner or later
supersedo wet plate phnmrmlph{ and other forms
of drey plate practice.  Thoe Iecture embrices: (1)
The Orgunization of the Dark Room, @) The
Nature of the Emulsion, 5 Preparation of the
Gelntino-Bromide Emulsion, o) Application of the
Emulsion to the Glass.  (5) The Preservation of the
Propared Plates. (0 The Exposure fn the Camen,
(1) Development of tho lmuf(c. (8) The Pyro-
development. (8) Fixing the Imoge. (10) Intensi-
fying the Image, (11 Retouching und Virnishing.,
With two Jlustrations.  Contadped in Surrie-
MeNT 2056, Price 10 cents,

ined in SurrLs- | o

the Pliates.  How to Develo

:tbo Ploture, nnd the Mothod of Intensifying ’l’
woak Negmtive. The method hete givon I3 sure,
and ¥ 1O manago In the hands of any one pos-
sosalng o «mall nmount of knowledge of photo-
graphic manipolation, and will he ﬂumd of the
TSt value (o thoso sooking foonrmito prictical
nformation on this subject,  SUrrLesEsT, No.
L l' l'nmnmn number cootiins un Intercsting

article b

F Samuel Fry, entitlod, Reosns for Pre-

ving Anilino Colors. | ing Dry Plates to h'rl l)JIcu!l..vn.'Tln'lw Ih’"'l lh'--

b requieed for varfous pur- | aathor puts forth a powerful ploa in favor of the

108 'rico 10 cents. l:ry Procoss, tho msult of long, practical expe-
ienoee,

PHOTO CHEMICALS; THEIR MANU-
facture and l‘m’mrﬂm. Ity John 1. Gihon., Ni-
tento of Silvoy, Todine, nnd the Todides of Ammo-
nium, Cadmbum, Lithivm, Potawsiom, Siive,, Sodi-
um, Zine.  Bromides of Ammonfum, Cadmium, Po-
tassium, Siver, Bodiom,  Chloeldes of  Bodium,
Gold, Stronthum, Pyroxylin, or Baluble Cotthin,
Aloohal, Sulphivario Eiher, Acotio, Cltrlo, Nitrie, and
4“\';\3\!]!:! Acids, Protosalts of Tron, Hyposulphite
f Sodn, Cyanido of Potassium, Blohromnts of Po-
ftash, Gelating, Glyoorine,  Uselfol List of Chemi-
ol neodod by the Photographor,  SurrLesesr
114, Prico 10 oonts.

Elootricity and Electrical Instru-
ments.

TELEPHONE CALLS —BY GEORGE M

Hopkins, Plain and complote practical diveotions
for making an oxcellent although Inexpensivo
signaling apparatus, working without a battery,
nad which, in the modified form here described, 4
so simplifiod that one boll and  bwo magnots ae
disponsed with,  Foull divections nlso for making an
alarm to be nsed with o battery nnd o closed ole-
cult, By thonid of the minute desoriptions, and
the 8 sealo deawings horeln given, noy one oan con-
struct a very efliciont tolophono call of either of
the above kinds, which may be used in con-
nection with any of tho tolephones cmployin

yermanent magnots, and which will answer well
or rooms where tho nolse Ixnot great. SurrLe-
MENT, No. 162, The samo number contains n
!lcscl’{[)lh)n (fllusteated) of the Lorenz Telephone
Call, and also o description (Hllusteated with 2 en-
|rm\'|mzs; of the Call Bell and Morse Combination
1or telophono lines,

| ELECTRIC LAMPS.—A COMPREHEN-
slve paper cmbmolnf deseriptions, (Hustiated with
35 en{tmvlnys of ull the principal electrio lnmps
\now _in use, viz., The Brush Electric Lamp and
| the Brush l-innglmr Lamp, Walluce-Farmer Lamp,
{ Maxim's Lamp, with and without gearing, and the
regulnting apparatus of the same. The Jobloch-
' kol Candle, and the armngewment of the light ap-
ynmms. The Weston Lamp, the Serrin Lamp,
foucault’s Lamp, Duboscq's Lamp, Archerean’s
| Regulator, the Rapieff Electric Light in its various
forms, the Regnier Electric LlEl\t Reynier's Lamp,
| the erdemann  Eleetric Iﬁfn. the Sawyer-
| Mann Electric Lamp, Fahrig’s Burner, Directions
| for making a simple and effective Electric Lamp;
| Platinum mp, Figures illustrating carbon pen-
cils as they appear under conditions varied by
| position and strength of current, Edison's Electric
ight, and what is known of it up to the present
time. SUPPLEMENT, No. 1 ‘

EXPERIMENTS WITH THE INDUC
tion Coil. By George M. Hopkins. A description
of muny interesting and beautiful experiments
which may be performed with the induction coll,
and which exhibit the phenomena peculiar to the
secondary current. ITllustrated with 15 engravings,
Experiments{o show the Path of the Electric Spark
over Mica; the Rotating Disk; ments with
the Leyden Jar: the Fulminating Pane; the Gas
Pistol; Statebam'’s Fuse; the Decomposition of
Water, and the Apparntus for Effecting it; Geiss-
Jer's Tubes; Geissler's Tubes showing nificent
Strie; Luminous Points shown by Bell G : Ex-
periments with the Electric Egg: the apparatus for
sho the beautiful experiment known as Gus-
siot’s

cents,

Price 10
HOW TO MAKE A WORKING TELE-
phone.—By Geo, M. Hopkins., A valuable, practical
paper, containing directions for construction of a
cheap, slmplo lephone,  With Five Wo
Drawings, and View nhmrlng Line in
ration. The Magnets, the Diaphragm, the
: outhpiece, and all clearly shown, with full
| Instructions How to Make tho Magnets, stz and ar-
| rangement of Wire, ete. Contained in SUPPLEMENT?
1142, Price 10 cents.

!

THE HUGHES TELEPHONE. SIX FIG-
ures.  Sound converted into Undulatory Electrical
Currents l?' Unly sous  Cond Sub-
stances in Circuit. The Simplest Telephone and the
| most gensitive A cul Instrument yet construct-
‘ed. Instrument for Testing thoe effect of
{on Various Su ocs,  Interosting Experiments
which may be performed by any person with a few

picces of sealing wax, a glass tube con
wdors, and a few sticks of charccal. Con
SurrLEMENT 128, Price 10 cents.

THE INDUCTION BALANCE AND SON-
ometer.~By Geo. M. Hopkins. Plain directions
for making the simple yet wonderful apparatus
devised by Prof. Hughes, and called indifferently
the *'Bonometer” or “Audiometer.” With these
directions and the nccompanying 6 figures in per-
spective and in detall, any one witha little mechan-
ical ingenulty and at o trifling cost can construct
for himself an instroment that will yield him a
;orllrb 3’ interest and amusement. SUPPLEMENT,
0. .

SMALL ELECTRIC LIGHTS FROM BAT-
teries. An nrtlcle showing the cost of the production
of the Eleotrie Light by the use of various batteries,
as the Faure, Thomson, Blohromate of Potash, Lo
Gourant De Tromelin, and Rotary, and demon-
strating, from the expense thus ascertained, the
superiority of muchines over bitteries from the
‘:_umi 8{ view of cost of working. SUPPLEMENT,
No. 195,

i

4
(
{

cade, SUPPLEMENT, No. 166.

!

:
:

:

4z ELECTRICITY AS A MOTIVE POWER.

By Prof. W. E. Ayrton, A careful review of the
principles underlying tho use of electricity as n
motive powor; comparing this power with that
produced by steamn, and showing by ealculations
and experiment that n dynumo-clectric machine,
with a separate exciter, deiven very fost with a
stenm engine, or with o strenm of water, at high or
low pressurve, nml sending by even quite o fing
wire n smull current  to o distant electro-motor,
algo running very fust nnd magnetized hy o sepn-
rate exclter, san cconomie arcangement for lho
transmisdon of power, either for long or short
distancos, Surrenent, No. 198, Price 10 cents,

ELECTRICAL CLOCKS AND CLOCK
Work., Iy Hoory D, Gardner,  Deseription and
figures of the princlpal inventions that have been
ntented In eloctelonl clocks and clockworlk, em-
lmwlnu: Balno's  Electelenl Pendulum and Digls
Shuplwrd'rHynlvm of Hting, by nourrent, o welgh
orspring for propolling o pendulum; Jones' Prin-
ciple of controlling n number of Inditfferent clocks
from one good one; Itehie's ingenfous moditicn
tion of Jones' systom; Dent’s furthor hinproyves
ments: Bain's plan of setting the hands of indiffor-
ont clocks by eleoteielty; Colling’ method of Cops
reoting clooks: Ritehie's plan for correating olooks
by bourly currcnts; nrmngement dovised o tho
Great Woestminetor Clock for reporting {ts own
time to Groonwieh; 150, Dent’s method of delving
an electrio dinl, 13 engravings. SurrLesmess, No.

Practica | with

TELEPHONE CALL, HOW TO MAKE.—
Ry Goorge M. Hopkins, Completo working deaw-
ings m.-f Instruetions for making the magnoto
Call. Ao, dirootions for making sovorl othoer
simple Tolephone Calls. SorripMest 162, Pric
10 conts

HOW TO MAKE INDUCTION COILS.—
By Goorge M. Hopking. Praction] Instructions,
with full working deawings to seale, suMcient to
onnble nny lwhu-n o make nan efMolont coll capable
of giving 15§ sparck, charging Loyvdoen Inrs, decom-
posing water, Nehting gus, exploding Hlasting car-
Firfdges, nndd 1t will exhibit the phenomonn of elec-
trio lght In vacuo, SUPPLEMENT 160, Price 10
conta

HOW TO MAKE A DYNAMO-ELECTRIC
Machine. Ry George M. Hopkios. Practical in-
structions, with nplote scale dmwings. Thix
waehing muy bo run by hand orpower, 1t §s easily
mindo; designed for oxperimental purposes; will
heat from ‘Hlull fnches of platinum wiro; produce
the eleotrio Hght; decompose wator mpidly ; mag-
notizoe steol; ving o lnrge gong; give powerful
shiooks ; aporata Induotion coils; and will, for tom-
WOrIry s, take tho l~lm o of 8 or 10 Bunsen colls,
UPPLEMENT 161, Prico 10 conts

!

LTHE BLECTRIC TLIGAT.—A PAPER
contuining n dotalled desoription of the principal

l

Electrio inolud the

fa

mp o rocent date,

mfln

Sdisom,  Bawyor-Man,  Wallnoo-Farmeor, ish
| Maxim, Jublochkofr, Raplaft, Roynler, nnd r-l'\‘c'm‘
othors—with over 20 engrviogs, In SUPPFLEMENT

[ 162, Prioo 10 conts,
IMICROPHONES AND TELEPHONES. —

Recont Moditiontions and Tmprovements, Twelve
cograyings, with full diveotions for mnking and
uslng, My Goo, M, Hopking, Contained fn Sop-
PLEMENT 168, Prico 10 conts, Those Miorophones
oo cnsdly mnde aod aford g world of jimusemeaent
and fostruction,

LLECTRICAL CABINET.—BY GEORGE
M, Hopking, Description of o slmiple, cheap, and
caslly constraotod appacatus whioh tho suthor
oilly un ** Blectrleal Cabinet," and thye parts of
which, few In number, ao ingenfously areanged
KO thint they muay bo rocombined in varlous ways
to form sevornl differont pleces of appareatus to bo
usod In |mrl'm'mln{( Hgrent variety of exporiments,
'l_'hn Cabinet may bo nremnged to form an Electrie
l-.n;flm- u Magnoto Maching, o S8ounder, nn Electrie
Boll, n Gulyanomotor, an Induction Coll, Electrio
Pondulum, ote,  This cheapnnd effective apparatus
hins been dovised for amatour experimenters, old
nnd ?'mmu. nud with the aid of the working
Aeawings nond deseriptions here given, may be very
cuslly constructed by nny one possossing the least
mechanfenl fngenulty.,  Text Husteated with 14
cngrayings. Surenesmest, No, 191,

ELECTROMAGNETS. —~BY GRORGE M.
Hopking, An explanation of the prineiples which
underlie tho construction and operation of electro-
magnets, and which, when not thoroughly under-
stood, often puzzle the tyro; showing In addition,
how the appiaratus s constrocted, how the arma-
tures nre arranged, and Hustrated with 40 figures
exhibiting the various forms of electro-magnets
iwm-mlly used for eleotrionl purposes.  This paper
8 espeoinlly valuable to those who wish to con-
ritm'ct thelr own apparatus,

«
e

SurrLemesT, No.

SMALL ELECTRIC LOCOMOTIVE EN-

ine.~How to make, with dimoensions and particu-
s, TlHustrated by engravings. By G, F. l‘huuer.
SUPPLEMENT 19, Price 10 conts.

THE GRAMME MAGNETO-ELECTRIC
Machines. With working dmwings, dimensions,
and partienlars of construnction. By M. Tresca.
SurPLEMENT 17, Price 10cents,

GALVANIC BATTERIES.—A NEW AND
valugble paper. By George M. Hopkine. Contain-
ing full instructions for the construction of nearly
every known form of Battery, and its malnte-
nance, comprised in three art in 8
157, 158,159. Price10 cents each. This pa
includesall” of the principal batteries used for
riment, Telegraphy, Telephony. Electro-metal-
urgy, Electric Light, running Toduction Coils, and
other g;lrposes. Also, Earth-batteries, Dry and
| Moist Piles, Simple batteries, onlya few
 cents. Sulphate of Copper, Nitric, Chromic Acid,
| Quicksilver., Gas, 8 -, and Thermo-electrio
tteries are included. It is the most comprehen=
sive paper yet published on the subject. Ilustrated
nearly Fifty Engravings.

| ELECTRIC CANDLE.—BY W. LUCIEN
Scarfe. Description of M. Jablochkofl’s Candle,
with an account of its Practical Operation, ete.
ScPPLEMENT 108, Price 10 cents.

THE MICROPHONE. — INTERESTING
Deseription, by W. J. Lancaster, F.RS. 3
Use of the Instrument in Medicine. How
a Most Simple and Entertaining Instrument. Curi-
ous ents. SuppLEMENT 137. Price 10
cents.  Also, in same number, A New M
Telephone: the Phoneld and the Phonoscope
i er’'s Electric p; or Blindness, ete.

{
.

Mirrors to the Measurcments of Minute Lengths,
Augles, and Times. By Alfred M
Whoeatstone's Experimentsto
of Electricity and the duration of the Electri
Discharge. the Determination of the Velocity
Electri through omducung Bodies. The

ments of dersen, Henry, , end Na

cw'.f the Induction Coil. Description of Prof.

R i :
m e 0O nanently reco)

the discharge ftself on a rapid] rm":o.l:lng dlsko’t:

smoked paper. The new 1t have

obtnlnodp:rllh this nrpnmtns. This valuable and
Intnresﬂnz rnper. full of new and remarkable facts,
and with 21 cuts illustrating apparmtus and ri-

ments, i contained in SCIENTIFIC
PLEMENT, 165 and 168,

‘tus. By Geo. M. Hop
Drawings for Easily Mudi
?&mnmwowmnlmol;igx with full

n 'y with
tained in m:m:gcnnr 149. Price 10 cents.

Light, Heat, Etc. Sound.

:I:HE lDlIl-)hNnTlI'l‘hYs PFanE LINES OR

XYROND, W t

ung’rﬁtxh‘a Lnkun\';'ﬁh hlwgl:;ﬂslgl%‘;? lA“ pzphgl:

read by Prof, Henry Draper before the American

latlon for tho Advancement of Science. Sup-
194, Price 10 cents.

o E\yl city of Ligh e 'al‘::&mn
0 0V elo of Light. d PO ren ore
Ameriean Assoclation for t ul Advancement
Scivnce, August, 1870, by slbort A. Michelson,
. 8. N, describing the budldings, the dell
paratus, und the methods ommoyen by
n his experiments to determine with' whi
light moyes both in the aie and in yvacuo; and

g

ving

Ing out obseryntions, nod tables of tho )
talned.  THustrated with 12
MERNT, No. 198, i

8,

Coptained in SUPPLEMENT 1 conts,
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ON THE APPLICATION OF ROTATING

5 . On
Measure the Velocity
© | tution % the planet:

yer on (ke

Na'ure and Duration of the Elictric Dﬁuhaz: I’h{
RooCs restarches on the noture and dural of the
discharge of a Leyden connected wilh an induction
eoil Mayer's ments on (he Electric Dis-

le history of

AMERICAN SUP-

SIMPLE ELECTRIC LIGHT APPARA-
kins. Two fullsizo Wor&.

o A and
all mm%Wmd How to

CATALOGUE OF SOME OF THE VALUARLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT

m,g;;m!

ON THE MEASUREMENTS OF THF
Longths of the Waves of Light, preoeded by short
nocounts of the Undolat ' of Light. and
of the Phenomenn of Diffraction and Interferonon

of Light
on put forth In regard

By Alfred M. May

it have
wiulatory

the and faots ot of which 1t has e vien, Px-
[ nt o show that one serios of 1% vibra-
Hons moeeting another serios onus nt their
I-‘- f mecting. Philosophory 1ed to seok for simfe
irn

Hons in the phenomenn of Hght. The
of Fresnel on interforeneo of light
cpinined. Huygen's explanation of
hich the waves of other, onusing
light, aro propugated.  Desoription and oxplann-
tHon of the phonomenon of diffretion of light, The
Yarious ourious phenomenn conneoted with the
:‘.'”' Ction of light, and an « xplanntion of them.
I'he muthod icasuring the lengths of the differ-
ent waves of light which « use in the oye the sen-
sation of coloy Spectra Fruunhofer lines as
viewed through the diffes grnting. Deserip=
tion of the Speotrometer, f 10 notlon of n geating
ona boeam of lght tr wersing it explnined. How
s waves of light are mensired with n gmting
and a spectrometor, Mascart's improvement in the
process of monsuring lengths Tahlo of
winve longths of the principal Fraunhofor i|||1 " ,:f
the soltr spoctrum,  Description of 1t riurd's
ruling-engine for eutting  difrmotion Eratings
with 12 Dgures HHlustrating apparatus and ox _,y:
ments, Contalned in SCIENTIFIO AMpnie “er",
PLEMEST, Now. 175 and 197, Pric lllli'l;lnl:ltl'|l.

ON THE DETERMINATION OF THE
Number of Vibmtions made in a second by ,;
| Tuning-Forl, with Examples of the Uses of the
| Tuning=-Fork nsn Chronometer to mark and regis.
ter minuto Intorvals . of Time. By Alfred M.
| Mayer,  The Tuning=Fork, an excellent Time
| kecper, Fxporiment to show how it may bo made
| to gerve this purpose. How the velocity of roty-
| Hon of o whoeol mpy be measured by q Timing-
| Fork, Doescription of the appiratus Tor show Ing
this. How tho apporntus 18 used, how the calouins
tiong are munde, nnd tha yesults that are obtained,
Tho Inws of I‘nnllmg bodies written on a falling
plate by a "Tuning-Fork xamples of its applion-
tion to such purposes, wriments to show that
with sueh o implo Instrament all the laws of fall-
ing bodies may be shown, and o permanent recard
of them presorved on tho smoked plate upon which
they were tracod by tho vibrating fork. The ve-
locitles of cannon halls lm-umm'll%uy the Tuning -
Fork. Description of the nppuratus known as lﬁu
Tuning-Fork Chironoseopo. ‘Inw it is used to de-
termine the compurative velooities of cannon balls
given by various qualities of gunpowder, and the
importance of such tests to the efficiency of an
army. The specd with which the nervous motor
and sengitive ngent travels along the nerves mens-
ured with the Tuning-Fork. ‘l‘:tx;vlunnlkvn s to
how the fork I8 used nlmost universally in physio-
logical experiments to time the speed of the
nervous motive agent nnd the contructile waves
in the muscles, The graphic vesults of such an
experiment ghown by means of o figure, The in-
teresting facts that hive been observed by experi-
ments of this kind on man and the lower spimals.
Hiugtrated with  four engmvings, ScresTiFic
AMERICAN SUrrLEMENT, No, 160,

THERMOMETERS, —BY R. J. MANN.
The common thermwometer, and how made, Sensi-
tive, Maximum, Minimum, and Registering Ther-
mometers. Radiation Thermometers: Clock R
ter Thermometers ; Deep-sen Thermometers; Self-
:nor{r:ghanlrllm Registering ('.It'hon‘;mmetm The uses
0 whic ermometer ut, cte. SUrrLe-
MENT 59, Price 10 cents. 5

THERMOMETER SCALE. — A VERY
Useful Combination Scale, full Size, enabling an In-
stantancous Comparison of Numbers on the Fah-
renheit, the Reaumur, and the Centigrade Ther-

| mometers; with Formule for Converting the Units
of one scale into Units of another Scale. SurrLe-
MENT 141. Price 10 cents.

 DMIPROVED REI:LEC‘I‘!NG MAGIC LAN-
{m B e e Sovey
e and

ovlebimt-
oriment
ribod nnd «

tho mnnner in

Wy

alln&t'o Mengumment ogc Gravitation, Vi-
an Lengths. tertaining
‘ Jos ﬁon ofn Slmplopmd Wonderful Instrument,
'and How it Respol the Motionsof the Heaven-
i and can Measure the Veloeity of Gravita-
n; with four Sor 112.
Astronomy.

ANOTHER WORLD INHABITED LIKE
our own, A most interesting description of the
» Mars and its satellites by that renowned
astronomer and brilliant French writer, Camille
mmarion. s p which comes next
to the earth in order of distance from the sun, hus
been the object of inl study with the author,
who was desirous of therein a confirmation
of his theory of the plurality of the inbabited
worlds. Somo of the more important \E}
of aro : The atm: of Mars, and |
phy of the planct; its snow-clad
myotm martial climates with t
carth ; the red color of the continents
tho green color of its seas;: the author's theory t
the red color §s due to the peculiar hue of t
the meteorology
be very dl:!lhl‘ to that of t
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Sy 2 meter, the Acti-
nometer, tho Atmograph, and the Ane h
e SR
tho VAHIOUS FORIStOrs. | SUPPLEMENT, No, 198
l_latqyal\ History, Geology, Biology.

E.I’I;“OR"A‘?IER OR TAKHOMA.—A DFE.

¥ Stevens of his ascent of this
arbable’ Voleano %;v Washington Territo
This narrative, of absorbing Intorest to both the

aturalist ; 3 3 'y
graphy of tho region the Toils mﬂ"ﬁgﬁ:
of the exmmon; Discovery of a Cavern in
e B R
! of n
River it Feeds. SUPPLEMENT 59, Pﬂgm e(?n‘t'ﬁ?t

— adés':rl?Ylw' g AL
ons and tions of

well-kuo wn.blugts? ana.tho hyl?rldses%ot\gecnmm
curious forms. SUPPLEMENT 624 Price 10 conts,
CATASTROPHISM. — BY CLARENCE
King. Address bofnulro msttho ‘glllgmelg
Evolution. Uniformitarianism, Amel:l)c':\ !ml‘:l’t;d
by Onmstrop‘l,l’m Field Records of Catast

(5L}
and 81,  Price 10 cents cacly,

STUDIES OF MATTER AND LIFE.—BY
Prof. Henry J. Slack, RS, A most interosting
and valuablo paper, explaining the litest scientifio
thoorle:] resoarches, and caloulations concerning
the various Modes of Motion, tho Ether of sr:m-

o on of Wave Forces, the Limi of
Vision, the Size of Atoms, Motion, and Foroo of
Atoms, Group&\f of Atoms, Phenomena of Repro-
dnoﬁo%. Mental Phenoment,  SURPPLEMENT 27.
Prioce 10 cents,

E O SROLUUION
rec res Ve n New York, 1876, by
Professor Huxley, on “The Theory of Evolml((l)'n."
SurPLEMENTS 41, 42, 44. Price 10 cents each, 80
cents for the three. These are the only sclentific
lectures delivered in America by Professor Huxley.

THE PHENOMENA OF HUMAN LIFE.—
An address by Professor John 'rrndnn A most
able and intoresting t‘mmw. in which the Laws of
En and the Continuity of Motion ns they are

und fn the materinl universe are pointed out and

efr existence traced in the Anfimal Economy and
the Humun Systom.  The operation of the Will and |
the Relations between the Mind and Body are de-
scribed in the clearest manner from the standpoint
of the man of science. SUPPLEMENT DT, Price 10

cents.
MAN AND HIS STRUCTURAL AFFINT-
TIES.—Abstract of a Lecture deliverod before the
Buffalo of Natural Sciences. By A. R.
Grote. A valuable and interesting paper, with 23
Remarkable similarity of the Bony Struc-
ture of variousanimals. The with Portouit.
The Gorilla compared with Man. The Chimpanzee,
the Orang-outang, and several Apes and Monkeys.
Our Relation to the Anthropoid Apes. Compara-
tive Brain Development. SUPPLEMENT 148, Price

10 cents.

BIOGRAPHICAL SKETCH OF AN IN-
FANT. By Charles Darwin, An interesting Blolog-
feal study. Heflex Actions; Dawn of Reason and
Bmotion : first indication of the Moral Senso; Ac-

. ‘tho rlcorn o, The Lurve,
ot chfeory ot
R

of theso Ty thele Habits, their tes, Gte.,
Tt Bletions o eyl i, i
H'YTHOLOAGIO P‘HIL?SJO‘P;HY.—VICE-
Defore the Amlorkan Amociation Tor the Aavanad

UPPLEMENTS

rophes,
Environmoent. - SUPPLEAENTS 80 '.xl;g

BORERS,—BY MARY E.

(& the Saw-horn

t of Solen: A 1879, S
193 andd 104, ﬁmmnmh.

MATERIALISM AND ITS LESSONS.—

moter ; Mental Effects of

Depondence of Mind and Spirit on |
Ors%ﬂu i the Mrf:a of a 8¢ mprplrll'
the Hope of Immortality; Lessons of Humility and
Reverence; Brain Difforences and Values; Teach-
Ings of Soience Concerning the_ Growth of Moral
nraeter; Couses of Family Dovelopment  and
neroy; Horeditary A fents; How Moen-
tal Derungoement I8 prod by Al of Moral
Feeling ; Obedienco to the Higher Laws impera-
tvely required; Sterm and Uniform Refgn of Law
In Nuture; tho Events of the Moral World as o
Mattor of Law and Order ; the Good of Mankind
und the True Objoet of Life, Contuined in SuppLe-
MENT, No. 197, Prico 10 conts.

POLYDACTYT, HMORSES, RECENT AND
Extinot.~ By Praf. 0. C. Mursh. A valuable paper,
flustrated with 10 on vlnﬁeshowlng the com-
prative morphology of tho th and anatomy of

e foot of recont nnd oxtinet horses, SUPPLE-
MENT, No. 188,  Prico 10 cents.

HISTOLOGY AND THE CELL-THEORY.
=By Dy, Edounrd Fonrnié, Examination of Ger-
many’s Olaims in Microscopy. De Mirbel, Turpin, |
Raspail, Duvernols, Coste, and others, and the His- {
tor{hof tho Cell-Theory, Fundamental Principles
of the Theory nccording to Schwann. TLabors of
V’owrrnnnn Vogel, Goodsir, Kolliker, Lusch-
kn, hof, and Donders. M, Virchow’sideas. The
Ananlogies in the Vital Manifestations of Organ
and Unicellular Anfmals, The Essential Pointin the
Inquiry, Cells Live, but do not Perform Function.
o Ovule and the Cell, The Question of Geometric
rm. The famous Cellulay tories. Nutrition
not Pormanent. Irrltation necessary to Nutrition.
Contatned in SupPLEMENTS 187, 140, 142, 144,
Price 10 cents each,

THE CANONS OF THE COLORADO.—
Complled from the !loltmrt of Prof.J. W. Powell,
Goog)gm in charge of the Geographical and Geo-
logical Burvey of thoe Territories. With Forty-cight
Eogravings, History of the Original Exploration
JB\ m]lmuh\r})b lEsw{t‘ln and D‘:-\ﬁ erous yigyagei

nge and Gigantic Sconery, ingra o
erng River; Parunuweap Canon ; Gate of I.oggne:
Murble, Gypsum, Kanab, nnd Grand Canons; Mouth
of the th.rlo Colorado: bmm phy of the Colorado
Uyer Basin, with Inegoe Mup, Strange Geological

By Dr. Henry Maudsiey. A ealm and impartial
reviow onho':{gfulno of M. by 00 Who
belioves that * Mat . when properly under-
stood, far from Wni W MEnaco to moulf{y. only
sets bofore n l{lhor intellectual aim than
he Is ever likely to reach by spiritual paths, The
Bendingss Mot Bl ot Doy Sy gwing

0 1 :
The Moral Cha st lmwlrg; How Discaso | S

tsms  ALCOIOLISM. — AN

i QME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIRIC AMERICAN SUPPLEMENT.

| onzer Tnas
il Rt

i

ARCILEOLOGICAL  EXPLORATIONS
INTENNESSEE, By F. W. Putnam.  An oxcoed-
Ingly Interesting naretive of Prof, Putnom’s ox-
plorations of the colebrated burinl mounds of n
!pmhljmrlu rieo In tho State of ‘Tennesses; Mg
ritod with 65 cngrny ings, copled from thenathor's
OWn drnwings, of tho virlous relles found h)l' him,
such ny Weapons of War, and Household Tmple-
ments, In Jaspor, Flint, Hornstone, Copper, and
fono ; Ornaments of H‘ml!, Copper, and l"'llul:
Earthorn Jars, Pots, Bowls, and Dishes, mnn‘)- of
them of vory curlous shapes, nnd Pipes of Stone
and ecarthernware of singular und interestin
forme Aomtn‘mnlnl by descriptions of the vuri-
ous artiolos, and o map of the Jocality where found.
Contalned In SCIENTIFIC AMEIMCAN SUFPLEMENT,
Nos. 169, 170, 171, 172, and 173. Price 10
conts oach, or 50 cents Yor lhn3 series,

Medicine and Hygiene.

rose, M.D. A very insteuctive lecture delivered
before the Modical Class of the University of Ponn-
sylvania, upon asubject of vital importance to the
welfure of the Infant in both health and discase.
UPPLEMENT, No. 167, Price 10 cents,

THE SPONGY IRON FILTER. —BY
Gustay Bischof., A paper read before the Hoyal
Society. Defectivo means of detcctlmr Bacterin
and Putresoont Matter in Water, and San Dan-
§.cr of Water 5o contaminated. Desceription of

fiter which removes theso Organisms, and Expori-

its value, With other valunhble
rigin of Bacterin, the Cell-doctrine

mants provin
pers on the
n the

MENT 87, Price 10 cents,

FOOD, PHYSIOLOGY, AND FORCE.—
By Dr. E. L. Sturtevant.  An interesting and com-
prehensive paper presenting many valuable and
nstructive facts, Fooda form of force ; the animal
n productof force or forces ; definitionof “work ;"
the amount of force dervived from various articles
of food. Table of food, showing total mechanical
work which the combustion in the hody of one
Koum\ of cach i8 capable of producing outside the
ody; the welght of the body ; object of respirn-
tion and clreulution ;3 phenomenn of respiration
and circulation ; animal heat; commmrtlon of force
in standing and walking; changes in the amount of
food to furnish force for purpose of lubor; amount
of food required by man and animals; tho force-
producing powers of milk and beef compnred §

roper protection of animals In winter a cheaper
uel than corn or hay. Surrnemest, No. 186,
Price 10 cents. ’

INTERESTING
Paper upon the Relations of Intompermnos and Life
[nsurance. The avernge Risks and Expectancy of
Life of the Temperato and of the Intemperate,
Physiological action of Alcohol ; numulnllm{ the
Nervous System, Retarding tho Clrenlntion.  Aleo-
hol Oxidized in the System.  Insomnin, Congestion

ofthe Lu Doterloration of Steveture, Caloulus,
and Liver Diseases a8 results of Liquor.  Extended
Mcdthl Testimony. BUPPLEMENT 125.  Price 10
cen

THE MEDICINAL USE OF ALCOHOL

and its Dmmcn).v-ll'\: J__D. Crothors, M.D. Being

Clinical Studies of tho Histories and Early Canses

of many Casesof Inebriety. With Medical Testimony

and Remarks on sovernl Remedies having Alcohol

?gn Iygfz Contuined in SuppLesmesy 142,  Price
ceni

THE ART OF PRESERVING THE EYE-

Features: thoe Bugtes, the Bad Laads the Hp%a k
Valleys, the Terrnco Clitls, and deseription of Faults |
and Folds, Land of Standing Rocks, Island Monu-
ment, Grottoes, Towers, Amphithenters, and Caves. |
Stupendous Denudation by Rains; Mountains |
Carved from Level Plains. A Land of Grotesque |
Monuments, and its Stmnﬁ Geologicnl History.
With brief account of the Indians of the region
and their habits, and of the Interesting Archaolo-
gical Relics of an Ancient Unknown o,
PremMexTs 118, 121,124,131, 135. Price 10
cents each.

HISTORY AND METHODS OF PAL.JZ-
ontological Discovery. Address delivered at the

toga Meeting (1579) of the American Associa-
tion for the Advancement of Sclence. By Prof. O.
E. Marsh, President. An important and valuable
paper. SUPPLEMENT, Nos. 193 and 194, Price
10 cents euch.

gight.—Adapted from the French of Arthur Cheva-
lier. Tlusteated with 866 engraviogs. A plain, com-
prehensive Treatise, explaining the Anatomy of
the Efo: the Phenomena of Vision, and the Reflec-
tion, Refraction, and Dispersionof Light; the Oph-
thalmoscope and its Use: Diseases of the Eve. and
Treatment; Long and Short Sight, with Instruc-
tions; Catarnct and Astigmatism: e(hnu of
Spectacles; Colored Glasses und their Use; Num-

SUP- | hor and Fociof Lenses and their Mountings; Hy-

jene of the Eye.  Valuable Directions for all; the
[ygiene of the Eye. Simple Home-treatment for

Weak Eyes.  Carve for the 2‘)'uorChﬂdn:uandln-
funts. t Lamps should be Used. How to
Bathe the Eyve. Instructions to the Aged. Ex-
trction of Foreign Bodies from the Eye. Eye-

washes and thelr composition. Recipes for Eve-
washes and Directions for thelr Application.
whole contained In SuprLesmesTs 125, 127, 130,
136, 139, 142, 144, 147, Price 10 cents each;
80 cents for the series.

]

THE FOSSIL FOREST OF THE YELLOW-
STONE NATIONAL PARK. By W. H. Holmes.
A very interesting and valuable paper descriptive

of the above region, 5,50 feetin thickness. Illus-
trated by an enxruvin{g of the north face of Ame-
thyst mountain, 9,400 feet high, the river bed 6,700 ft.
high, showing the position of the multitudes of an-

%lhlﬂnn of Langunge, ete. SUPPLEMENT 88, Price
ounts.

ANCIENT LIFE IN AMERICA. —AN|
address, by Prof. O, C, Marsh, recently delivered |
beforo the American Assoclation for the Advanoe-
moent of Sclence, Nashville, Tenn. Prof. Marsh,
who Is 80 widely known for his remarkable Western
Discoveries, especially of Amerioan Fossils, presents
m this nddeess o conneoted history of the dawn and
progress of Life in Amoerics, as shown by the latest
deductions of Sclence, and confirmed by his extra-
ordinary Geological Colleations.  'his paper s full
of fresh information, and forms onoe of the most
interesting and valuable contributions to sclonee
ever given to the public. . BUrPLEMESTS D0 and
91. Ten cents each.

PLANT AND ANIMAL LIFE.—BY PROF.
AR Grote. A highly instructive and intevesting |
lecture, illusteated with 20 engravings. und glving
in & popular stylo a full exposition of the phonom-
Cnn ..ri.ms from its fivst manifostation In the vory
lowest organisms up to Its perfoct dovelopmont
in man, Plaots and anbmals moade out of tho nt-
mosphore, Lifo invariably sssoaintod with motion.
The developmentof Ufe.  Protoplasm, Growth of
plaatys and aobmnds. Orgaoisms that are nelthor
danty nor anbmals,  Astholiom,  Difference bo-
lwoeen plants and anlmols. Spoptancous generis
Hon, ILuh,\'I-luu. Protimebn,  Multiphieation of
Frosh Water Amwbin, - Growth of Hed Snow
Btruoture and growth of Bryvopsis.  Desoription of
Kughena, Bges of tho hig nufrnds hive st
the Amawbn form, and subseguently divide ke
Euglienn ; what the ultimnte stage s to bo, whethor
Bughonn, Amabn, Osh, blrd, dog, or mnn, not to
bo detarmined from the organio contonts of the
orlginnl o itself,  Sclonoe o detecting the pro-
Otms OF evolution wesorts the unity of all Naturo,
All ogps ave Dot spoclulizod
oulls.  Devolopment of tho Sponge,  Coll develops
ment ns it apponrs in the olss of worms,  Devals
opment of tho tupe wori The highor worms
the Aseidinns and their ombryosd und lnreyvie,  Vortos
brates with no skull, noe hreain, and no teae heart §
the Amphioxus and Jnmprey.  Deseription of the
Awphioxus.  Orvigin and dovelopment of the ners
voussyatom.  The rolative ranles of animal rrnnpn
Intluencod by the forms assumed by specles In tholy
developmont. The Qomaman Crab, 1t
gulops stage.  Tho Toud and It tea
Compurantivo structuro of the legs of the tond nd
bivd, and the wiog of the Jatter, Ancleat blrds
with teeth. The sucocssion of animuls in geologio
Bgos, he more fosstls wo And, the more olearly
lfl‘vllhlm) of the gradusd deyelopment of present
spocios Is mude out.  The differonces now found
botween birds aod ropties ot one thino did not
oxist, Deyvolopmont of the bimin,  Evolution of
the horse, FEyvolution of moan § he passos n his
cmbryalogy thronghchangos Inowhideh o resoin blos
Wl existing aolmos.  Experhimonts fn teanstorims
Ing the Mexioun Axoloth “I'ho bradng the ooryos,
Instinet, and reason, No oorves, oo mind, D
farenco botweon instinot and ceasan one of degroo,
not of kind., Surirpesest, 179 and 1856,

Lol formution,

clent forest tree trunks of giguntic size turned into
stone, and now standiog on the cliffs, together with
many other interesting geological purticulars, Con-
tuined in SCIENTIFIO AMERICAN SUPPLEMENT, No,
80, Price 10 cents,

PROTOPLASM.—A PAPER READ BE-
fore the British Associution for the Advancement
of Science, by the President, Prof. G. J. Allman,
M.D., F.R.S,, Aug. 20, 1579. Protoplasm o its most
gencralized aspect,

bius."
the Cell. The Society of Colls.  The Uniformity of
Protoplasm. The My xomycetio. Cell Multiplcation.

Rejuvenescence.  The Egg a Typleal Cell,  The
Clearage of tho Bgg. Formation of Plasmodin.
Chlorophyl. No Dlmrlnm in Life, The fundamental
differences In Protoplagm.  Lifo o Property of
Protoplusm. IsThought o Property of Protoplasm *
SUPPLEMENT, No, 195 and 1906,

Archzology.
PERUVIAN ANTIQUITIES. BY E. R

Henth, M. D., tho most recent visitor to the home of
tho Incas.  An intensoly Interesting necount of the
Romarkable Rulng and Walls of the Jeguotepegque
Valloy, Poru, Tho prisons of Plawrro and Atabuo-
wlpa, - Description of the Wondorful Huacas, or
bueind mounds, near Truxillo,  Accounts of the
Iinmonso troasures of Gold that have béen found
In tho Honcus.  The immense Fluseas, near Anoon
nnd Passaoayo, and the foteresting relics found
thoroln,  Tho extensive ridns of the Hoation Vil
loy. Tho Hunor of Pando,  The Huncaof the Bell,
Digoription of the Temples and Fortressos of thoe
Hountien Valloy, Tho Housen of Ocboot, tho largest
burinl wound In the vidley, fnclosing 117 nores,
The grent Tnes Tomplo of the Bun, in the Valloy of
Luein, und (s dimensions.  Tho snslyve ruing In
the Cancte Valley, sud tho int tng rolios that
have been discovered In them. The effects of oarths
gulees that have tuken pleo on the Poruyinn coast,
I'ho ¢ nordinaey Musonry umnromhm the wulls,
Lo ples, houses, fowors, ote,, dn the Mountain dis-
triots. The wonderful Structures in the Cliy af
Cizoo,  The Ituins on tho Islnnds in Lake Tivicaen,
Mhefnotablo Rulns ot Chayio do Huanota, Cormlones,
Huaytar, Nozcn, and Quelap,  Half w MilHon Miles
of Wondoerful Stone ‘\'ull. averaging 3 to 4 foot
high, and coough to enelrole the globe ten tines!
Who were the people thiat consteacted this nod the
othor wonders of Peru?  The Anvient Feruvian
Records nod what we learn from thom,  The goo-
loglo chaogos that have taken pluco in Peru § the
vising and sinking of 1t const, and the soveral ris
Iggs and sinkingsof the Andes, Speculations us to
whother a gront continent oncve ovvupled the pre-
sont sito of the Atluntios This viluablo paper, by i
wull-known  Amerionn Avoleologlst and o closo
und putiont obseryer, contalog mach thiat I8 new,
und I8 written | n oxocedingly pleasant style.
Contalned Jn SBOreNTirio AMERICAN SUPPLENMENT,

of the remarkable * Volcanic Tertiary” formations |

|OPEN AIR FOR CONSUMPTIVES --BY
| H. B. White. Importance of Open Air for Disens,
Lessons of the Late War, Cald Alr not injurious to
Diseased Lungs. Consumption simply the result of
Foul Air. Florida, and other Health Resorts. The
Hawniian Islands. Deseription of the Climate and
its Wonderfully Salutary Effect, with cases of Con-
sumption Arrested there, SurrLeMesT 107. Prico
| 10 cents.

{TREATMENT OF TYPHOID FEVER.—
| By Alfred L. Loomis, M.D. How to Reduce the
Tomperature, How to sustain the Vital Power.
| How to mudntain Nutrition, und Practical Dirce-
tions on Diet.  This lmportant lecture, with nume-
rous additional Medienl Essays on Lymph; Hydro-
phobia cured by Oxygen ; Chloral Hydnito In scalds
and burns; Brown-Sequard on Nerve Disoaso; The-

The reality of the * Bathy- | rapeutic Uses of Zine Cyanide, efe. SUPPLEMENT
the famous Ameeba, The Individuality of | 60. Price 10 conts.

.

IMEDICAL PRESCRIPTIONS AND FOR-
| mule—The following New Remedios, vie: Cosmo-
{lime Cream, Mistura Antspasmodion, Elixir of
Monobromnted Camphor, E t'r\'la“ll‘ Qurbonate
| of Tron, BEmollient Glycerine Lotion, Podophyilin
Pilla. The following Standard Formube, determined
by the Soclote de Pharmacie of Parls for certain
now prepamtions, with full directions for preparing
Salloylte Acid, Thymio Acid, Coystallizsd Aconitine,
Ammonfum Bromide, Apomorphia, Thelne or Cuf-
folne, Ribaafe, Calelum Phosphate, Sirup of Culs
olum Chlorhydrophosphate, Steap of Culolam Lactos
phosphote, Blrap of Acid Calelum Phosphate, Glyoes
role of Calelom Saccharate, Linlment of Cidelum
Baochurutos nnd othor viaduable (toms,  Formuly
oto, a8 the following: Solution of Bromido of
Arsonio, Annlysis of Ride's  Food, Ammoniated
Pingture of Guadaonm o Tnthianod Theonts, G lo
for Soro Throat, How to cure n bad cold, Digostive
Pastilles of Bortvent, " Sulphuare PO eto, Soes
FLUAMENT T8¢ Prico 10 conts,

LEOTURES ON PARALYSIS AND CON-
vulsdons, s Eoots of Ovganto Disoases of the B,
By O, B, Brown-Sogumed, M0 Doliverod ot Bollos
vie Hospltal Modioal College, Now York. Bolng
roports of olght colobrated loctures of inportanes
uod value.  Contalned i SUPyLesiusTs 101, 102,
Io-‘ll, 104, 100 112, 110, 121, Frice 1l Lonts
vach,

DEAFNESS~THE ORGAN OF HEAR.
fng tn Hoalth nnd Disoaso,~ Hy W, 8 Bowen, M. D,
An casny on Curebilo and Proventublo Dopfocss,

of Heaviog In Hoalth, nod ontoring into o considara-
tion of those Disoases and conditions attonded by
loss of Heaving thiat are teadily amenable (0 sue-
osmaful trentmont 4 attonded to, A pladng pesctioal
pupery dovold of teohinionlities, and roadlly undors
atood by the general roader,  SurrnesMease, No,
106, The sume number contuing an intereating
papoe on W o tho B, by Williaon A, Haio=
mond, M.D,

CATARRIL—BY DUDLEY 8 REY.
nolds, M. D, Claraoter of the Disease. The Epis
zootio ws Cutareh, Acute, Chronie, iuml ary Citarreh,
Troatnont, A[lvplhﬂlw-. wtes  Additionnd subjocts,
na Mitk Diet, Troatmont of Rbhoome s, Bonoy
g Farelgn Todles from the By, s Conaumption

Nog, 138 und 161, Price 10 ovnts vach.

Inooulntive, eto, SUPPLEMEST B4y Prico 10vonts,

DENTITION.—BY RICHARD A. F. PEN- |

Lightof Recent Investigations, ¢te. SUPPLE- |

duseriblng tho differont components of tho Organ |

MEDICATL USES OF CARBOLIC ACID.
Olinlenl Looture delivered at the Norfolle nnd Nor-
wich Hospitul, Eng., by Peter Eade, M. D, Propor
ties of tho Acld, andt Its Medical Preparntion and
Actlon, Bactering nnd How Destroyed.  Bolls, Car-
buncleg, Fosters, Itngworms, ete., cured by Car-
bolio Acld, The Healing of Strumous Sores assistod
by Carbollo Acid.  Curbolle Acid in Excoriation or
| Uleerntion of tho Neck of the Uterus, In onses of
Phthisis, nnd in some Stomach Disorders. Two coses
of Bucorssful Treatment of Carbuncle by Carbolic
| Adid, SurrrLesmest 138. Price 10 conts.  Also, In
lsmme number, the Alkaline Treatment of DBurns
{and Sealds ; Danger from Hypodermic Injection of
| Morphin: Strumous Discase Trented by Voleanlo
Yaupors, ete,

THE PREPARATION OF SKELETONS
for Museum l’uw—ﬂy Prof. W. H. Flower,
F.RS. Simple Practical Directions giving the
several Methods Superemest 106, Price 10 cents.

SEWER-GASES, AND THE TRANSPORT
of Solidand Liquid Particles therein.— {uﬂ. Frank-
| land, F.R.S. Experiments andd Practical Exporionces
| proving the suspension [n the Atmosphero of Bolid
and Liquid Particles from Sowers, to which matter
| Cholorn and other diseases have been traced.  Sani-
tary Provention. Other excellent articles on Medi-
cal, ote., subjects, ns the Trentment of Rhenmatisim;
| Croton Chloral in “‘huurlmr Cough : School of Life
"and Myopia: Safe Administration of Chloroform,
ote. SUPPFLEMENT 67. Pricedd cents.

GROUND-AIR IN ITS HYGIENIC RE-

lations.— By Dr. Max Von Pettenkofor, Professor
of Hygiene Inthe Munich University, Anfmportant
| ond valuable paper, proving by experiment the ex-
f Istence of underground  alr-currents;  sanitary
dangers from tho eicnpe of underground nir into
dwellings. SUPPLEMENT 82. Price 10 cents,

A COMBAT WITH AN INFECTIVE AT-
mosphere.—~A Lecture delivered at the Roynl Tosti-
tution, by John Tyndall. A series of important Ex-
periments degeribed. How the Putrefactive Powor
of Air may be removed. Organie Infusions kopt
clearfor months incontact with alr. Fuots tending
to rove Spontaneous Generation. This Remark-
able Lecture, with essays on the Formation of Rain-
drops and Hall, the Chemical Harmony of the Uni-
verse, and like entertaining subjects. SUPPLEMENT
65. Price 10 cents.

HYGIENE OF THE HAIR.—BY PROF.
Frusmus Wilson., Cleanliness of the Hafe, nnd how
to securo ft. Cures for Baldness. Gy Hair, nna
its Cure,  Dyeing copdemned. SUPPLEMENT 102.
Price 10 cents, 2

YELLOW FEVER.—A HIGHLY IN-
gtructive  leoturs  recently delivered by Prof.
Alfeed Stillé, M.D., LL.D,, before the Graduating
Class of the Medical Department of the University
of Pennsylvanly. The earliest accounts that we
have of Yellow Fover. Its Origin. The Seeds of
Trans-Atlantic Epidémics Imported from America.
The Disease has never originated outside of the
West Indies. The Conditions which

nerate Yel-
low Fever. The Disease proved to of limired
Local Origin. The Efficacy of rigid Quarantine.

Circumstances which intluence the Ditfusion and
Fatality of the Disease. The Comparative Immu=
nity of the Colored Race. The Essential Ciuse of
Yellow Fever. The Germ-Origin not Proven.
Death not caused by Uremia.  The Contuglous
ness of the Fever. The Disease trunsported by
Things and not by Persons apart from thelr Cloth-
ing. Its Non-Contagiousness; the Discase not
Transmitted from one Person to another, but gen-
erated in tho S'\'atom. The Disease an Infectious
One. The Rapldity with which the Yellow Fever
Poison 18 Diffused. Progress of the Fever arrested
by a Low Tempernture. Tho Pathology of the
Disease. An plunation of the Black Vomif.
The Liver and Kidneys in Yellow Fever. Sum-
wary of tho Ground thus Inu'g\mo over. The
| Forms of Yellow Fever. The Symptoms of In-
| iammatory Yellow Fever. The i Type
| of the Disease. The Prognosis of the Disuse.
| Diagnosisof Yellow Fever. Treatment. Nos
{900 55, e, Dy, Jpront Ko 380

o v unb) -
on “Chronie Articular Rhen Hgnlue R,
matold Arthritis,” thelr Symptoms and Tres
ment.

TREATMENT OF ORGANIC HEART
Disease. By William Pepper. MLD. A Clinionl
Lecture devoted to the consideration of the fol-
lowing toples: (1) Treatiuent of the Functional
Embarmssment, embreing all the various kinds
of local Congestions and Effusions; (4 Treatment
of the Cardine Distress: @ The proper management
| of the Heart Lesion itself. SurrrEmest, No. 172,

RELATIONS OF DYSPEPSIA WITH
Constitutional Diseases.—By Dr. J. Cornillon. Re-
warkable Sym}f;nh{:‘ between the Stomach and
other Organs.  The Etiological Value of Dyspepsia
in Diathetic Discases. Gastrie Troubles a E{!(er-
mining Cause of Pulmonary Phthisis, with two
Cases. Opinions of Beau, MM, Hemand and Cornil,
Andral, M. Bouchandat, and others.  Carcinoma of
the Stomuch. Dyspepsia in Arthritic Disanders.
Dyspepsia one of the first Viscernl Manifestations
of the Ureic Diathesis, with Clinioal Fucts. Dyspop-
Sia and Gout Alternate. Dyspopsia the Effect of
Rheumatism, General Chamctertstics of Dyspo
Sias dependent on Mathests und on certain Choonle
Diseas=s, A Dyspepsia being given, can wo Diag-
nosticate. tho Dinthests or l!\fd Chronie Disenso on
which it Deponds?  Abnormal Appetite of Diabotic
Putlents.  Dyspepsia producing Nervous Disonders,
How to Distinguish between Idiopathio and Symp-
tomatio Dyspopsin,  Alcobolic Dyspepsin, Con-
tained (n Svercevest 183, With A NEW FORM
OF FIELD TOURNIQUET; PLASTER OF PARIS
SPLINTS. _Abstruct of a Clinkeal Lecture, by John
Croft, F.RS., with How to Make and Use the Splints,
and Useful Remarks on Fixed Bandages, A ]
article on the Progress of Nerve Surgery, and » Bi-
ogruphionl Sketeh andsPartraic of William Harvoy,
Frico 10 cents,

NERVOUS EXHAUSTION.—BY GEO. M.

Neand, MLD. A Comprehensive treatise, giving the
Litemature of tho Disease, and the following symp-
toms with Valuable Remarks upon cach: Tender-
ness Of the Scalp, Spine, and the wbole Body ; Gene
ml or Local Itohing ; Abnormalities of the Secre-
tons; Teoderness of the Teeth and Gums; Vague
Palos and Flying Noumlgins; Floshing and h-u\vﬂ-
e Tremulons and Variabio Pulso and Occasional
Palpitations; Sudden Giving Way of General or
Speoind l~‘mu'.llum; Idlosynomsies In Food, Medi-
cine, nned - Extornnl  Irviiants;  Sensitivencss to
Chiviges in the Weathor: Feeling of Prafound Bxe
haustion: Doglre for Stimulanta and  Noreotios
Uleklishuowe: Insommin  Nervous Dyspopsin: Pare
tial Fallure of Momory : Sexual Exhaustion; Dol
clent Montal Control s Sominnl Exbsions; € L)
In the Bxpression of Byesund Countonunco ; Mo
tul Doprossdon with Genorad Tlddity ; Morbid Fear
of Specinl Kinds; Fear of Socloty | gluk Hoadnohe ;
'l;:ﬂu&m:l\ Ilm\-{n:-’m in tho' l&-w l.'ull)lnzurbumu o
CIVEes nne ns of 5 N

Voutantes; Nul«mrﬁ?mo mu"?"’muu-‘:n’hm"@
i Numbiness und FEypovestiesda ;. Gener) am!vlo
onl Chills and Flashes of Heat: Looal Spasms of the
Musolis Sufw«tunm for 'l muous Nurvous
Nﬁm}ntmm nterobangeablo.  The  Periodionl or
i
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10 conts,
CATARRH.—BY DUDLEY 8. REY
nolds, M.D, Charmcter of the Discase. The Epi-

Footic as Catarrh. Acute. Chivonio and Dry Catarrh,  vte
Additional subjocts,
reatment of Rhoumatism. Removing
{» Consumption In-
0 conts.

Treatimont, A
Sroreiin Dotk Teom the Ey

m the Ey o«
oculative, oto.  SUPPLEMENT 84,

ON CHRONIC MALARIAL POISONING.
— “.\' Al L
Clinfoal Lecture,
oal Collegw, N. Y. Acconding to Professor Loomlis,

liances, wlo

Price

the effocts of malarial poison are manifested ina of Sulph
surprising variety of forms and symptoms; £ nu-
s, in faot, that they cannot bo | other h

moerous and va

as caused by 1oo much Food : by Tn ible Food; |
Gener 'i)cg-:vmm: Alrered Conditions of |
?:@muusn. t u.(’nnmhlm-n' ah«mlcfl(:o

« ful onses, SUPPLEMENT 15

Loomis, M.1). A Highly Instructive rides,
dodvored at the University Medi- | Todine,

d beglven nod what kinds
.‘\v\::m]kd.-‘ l{.g;‘%‘.—'&"::ldlou,-'{h' ropiarations nro to
b mndes whon nm\ ‘mw the ehlld should be wean-
il ow and whot f€ should be bathed; and how 1t
o1 be elotheds and the beat kinds of food to
woloot for the growing child, SUrPPLEMENT, NO.

BRONCHTAL, AB'I‘"M:\‘.—-A ; ll,l'i(‘l'l'l'le

(o Modionl Soclety o ondon, by
:“;‘.l.“&"l\l?(t;r:,‘w;“,‘ﬁ (‘| {;' 1., giving the uuthur)-.
v '\‘;.ﬂ a8 1o the Causes, compliontions, offvcts of
climute upon and the proper treatmont of the dis-

) w thist have come undor his own
; ::‘I‘:"“md N SOLENTIFIO AMERIOAN

‘rvation. Contained in \
SurpLeMesT, No. 171 P I'obe hnd

rico 10 conts,
At this office, and from all nowsdealors.

nd Di- £ bl .
Phain Dishos. Troatment w °uf Fow TREATMENT OF UL ERS WITH A
Joaded .‘I‘\}dlu,:luu'l ] u&"x‘%’lﬁ"" ‘.cm"i.wg::i‘,"; Satu

oy © Juioe, mont in v < .
Discases.  Contal t T. M. Rochester

= w of Chilomate of l‘nlu:«s’iuln: By
% ‘ml“"‘.\l.. D. Full Deseription of Treat-

00 ent, with Explanation of Mode of Action of the

p of Potash, nid -
Uhlorite of Potnsh, &« Toguthor with Porox-

ido of Hydrogen in the Blood, Diarrhon in Children,
Price 10 cont o

VASELINE IN PHARMACQY, — BY

: »
Nathan Rosenwasser, Ph.G. Properties, Recom-

moendntions, and Uses of Viweline, with Reeipes for |

a3 Serntes nnd Ointments, a8 Vaseling Simplo
:'}r:'l:"l:(l‘hlrllr:.(':‘-::n‘lv: Cerato of Extractof Cantha-
Pomatum Camphomatum: Ointment  of
Citrine Omntmoent: Iodide of Iron Oint-
Yintment of Benzoin: Ointment of Todide
ur: Belladonus Ointment: Ointmoent of
Nitrute of Silver. SUPPLEMENT 153, Withsoveraul
emical and Pharmucoutionl Avticles, Price

ment; ¢

tabulated. They embrace  enlargement of the | 10 conts.
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- foh

, nourlging of different forms, that ma
may not be periodienl; dyspeptie troubles wh
annot bo rol'lowd by dyspontio remedies; head-
aohes that aro ofton troated d4s cercbenl discnses
confusions of mind; staggering gaits ! lossof powoer
in portions of the body : impairment of mental fac-
uitlos: inabllity to do work of any kind: not sick
enouﬂl 10 g0 1o bed, but too ill and habitually too
tinedd to perform anything that requaires the least
oxertion ; shortness of breath; mp'!d. weak, irregu-
lar pulso ; 8leopless nights, ete ho infection np-

1o boe fur moro widely spread than is common-
]_vm posed ; and all who have ailments that fall
within tho eategory bere mentioned will do well to
read this excellent jecture, SurpLEMENT 102,
Price 10 conts.

THE GLANDULAR ORIGIN OF CON.

tagious Diseases—Address by B. W. Richardson,
M.D., President of the Sanitary Congress, Englund,
presents the Latest Researches and CLIS CONeorn-
ng tho Origin of Discases, such as Small-pox,
Moasloa, Scarlet fever, Diphtheria, Typhus fever,
Typhoid fever, Erysipelas, Hospital fever. Puerpe-
ral fover (or the fever which occurs to women in
child-bed), Cholera, Yellow fever, Ague, Glanders,
Baojl and Carbuncle, Infections Opht 1, show-
lmm these diseases are_cauvsed by organio
po: s, how they are spread, and how they may
coertainly be prevented. Thisisone of the most valu-
able, important, clear, and interesting papers ever
qnxluccd_on this subject. SUPPLEMENTS 99 and
00. Price 30 cents cuch.

ON THE CURE OF CONSUMPTION.—
By James H. Salisbury, M.D. The author, who has
been treating consumption successfully for the
last twenty years, states that if the directions given
in this paper are faithfully followed out and per-
sisted In, C nmmp‘h\lé(n all its stowe bocomes a
curable  Missacc. His method, which i3 herein
eivou com plete, embraces the drinks and food that
arc to be used, the clothing that should be worn,
the baths and exercise to be taken, directions as to
menls, and the treatment, which includes prescrip-
tions for the medicine to be employed, and diree-
tions for taking. Contained in SCIENTIFIC AMERI-
CAX SUPPLEMENT, No. 198, Price 10 cents.

THE CONDITIONS OF HEALTH IN THE
Infant—A Jecture deliversd at Jefferson Medical
Colleg.‘u phia, by Wm. B. Atkinson, M.D.
This re, upon a subject on which the books
are almost completely silent. contains a careful
study of the frame of the child ina healthy state,
from its birth up to the time when it and its dis-
enses may no longer be regarded as peculiar, but
as coming under the h ng of diseases of adult
life. It treats of : The appearsnce and peculiar-
ities of lb& h'mftm at the moglsmt oif Ii:m birth ; its

m of growin: weight; average
welght of male and female infants; the skin and
it5 color, and its vascular nature; the bones,
thelir charmcteristies ; the pulse of the new-born-
child; the respiration at different ages; the digest-
ive ; the secretion of saliva and the period at
which this oecurs; the act of nursing ; the stateof
the bowels, and the pecularities of the urine ; the
early development of the child's senses; the breath,
the tongue, the mouth, the lips, and the charmcters
they should exhibit ; the susceptibility of the in-
funt to n: the approach of first dentition ;
change of food; bezinning of articulation ; loco-
motion. SUPPLEMESNT, No. 163

NOTES OF HOSPITAL AND PRIVATE |

Practice in San Fruncisco. By H. Gibbons, Sr.,
M.D. Brief Records of Observation and Experi-
mnccdurh?;eighlmm years of Hospital Practice,
treating of Pulmonary Consumption ; Cough and
Night Sweats; Hemorrhage: Foods and Drinks for
Consumptives ; Malarial l)bu.-uscs; Intermittents ;
Tenacity of Intermittent Fever; Typhoid Fever;
| 4 tism and Neurnlgia: Discases of the heart,
and Jaundice. SverreEMEsT, 193, Tho same
number contains srticles on appearnnce of the
Tongue in Disease; Aural srapeutios, and Treat-
ment of Strychnia Poisoning by Chloral Hydrate,
A s, and ity

BURNS.—A CLINICAL LECTURE BY
R. J. Levis, MLD. XNo class of injuries so often
fatal us these. The varied chameter of Burns and
their classdfication. The effecta following uppli-
cations of heat during different periods,  Scald
und its results. Effect of exposure to the sun's
reys not 1o be classed with burns. The two urgent

to which attention should be directed
when the patient §s brought in.  Treatment of the
pain and of the shock. How the clothes should bo
removed and blisters tromted.  Bubsoquent
Jocal treatment of the burned surface, Thoe
Bemedies 1o be emuployed. Treatmont of exten-
sive burns; how the dressings should be preparcd,

oll, carbonate of soda, lnsced ol and
Bme-water, carbonute of lend and oll.  How
mortification Is 1o be treated.  How viscerul com-
plicationsare to be guarded agalost,  Btructural
changes that are to be alded by plastic surgery.
SUPPLEMENT, No, 176, Tho same number con=

tains an interesting acticlo on the * Rashes that are |

Produced Ly Drugs in Daly Us”

COLD WATER IN TYPHOID.—BY J. W,
Kibboe, M. D. An account of a pecullarly inter-
esting case of typhold and the author's method of
treating it, and from the fortunate results of which
he I8 Jed to the conclusion that all morbid

phenomena attending fever of any name are di- |

rectly duo to excessive heat, and that the removal
of the lutter by water s u sure remedy. Contained
in BCIENTIFIO AMERICAN BUPFPFLEMENT, No, 171,
Price 10 cents. To be bud at this oflice, uad from
nll nowsdealers,

BILIOUS DISEASES. — WHAT ARE
Phey, and why so Called? Iy J. H, Nowlin, M. D,
Many Bilious Discases, so called, fu which the Liver
& not involved. A Protest ngainst Quack 'l‘ruut-
ment, ete., and an attompt o (‘()l'l“:‘l. 0 Grave
Popular Conception. SUPPLEMENT 158, Price 10
| cents,

BALDNESS.—BY GEORGE H. ROHE,
M.D. A brief but highly useful paper, showing
the causes of Baldoess. how Dandroft is |w«y|ncm'l.
| why the Hair falls off, with explanations of Knfosi's
Prompt and Effectuinl Remedy and Recipe for the
smo: together with Direotions and General Ad-
viee for rc\'cmlngr Baldness, Restoring and Pre-
sorving the Hair. This is one of the most Useful,
Praotical. and Valuable Papers concerning the
Treatment of Baldness ever published, Contained
in SUFPLEMENT 161, Price 10 conts.

PEROXIDE OF HYDROGEN IN THE
Blood. By John Day, M.D. Paper read before the
Medical Society of Victorin, An attempt to Ex-
lain the Action of certain common Remedies,
!‘nudlllon of Oxygen in the Blood, with interesting
Chemical Experiments, Peroxide of Hydrogen in
the Futs of the Blood. Importance of Fut in the
Anfmal Economy. How thet oloring Matter of the
Blood produces an lTmportant Chemical Change.
Therapeutic Effect of Fats and Oils, as Cod Liver
0il, Oil of Turpentine, common Resin, the Reslg of
Guaincum, Myrrh, and Ether.  SUPPLEMENT lo.'S._
Together with Treatment of Uleers with Clorate of
Potassium, Dimrrhea in Children, ote. Price 10
cents,

LOSS OF HAIR.—BY JNO. V. SHOE
MAKER, MD An excellent paper on a subject
which 15 of Interest and importance to every one.
Itpoints out the peculiarities and charucteristics
of the hairas found in a state of health in men,
women, and children, and 1ts variations according
to climate and nationality . how and why it be
comes thin and gray, or falls out, and the means
thatshould bo taken to prevent it; the proper at-
tention that it deserves, the remedies that should
be used mn various diseased conditions; the cause
of dandruff and its rewedy, and advice as to the
best lotions and washes to keep the hair and scalp
in a healthy state. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 173. Price 10 cents.

SOUND AND THE TELEPHONE.—BY
Clarence J. Blake, A m{‘mr read before the British
P e parat . A coustical Txperioetawith
2 s COUS men
the Huxnml:)ll-.ﬂlla:.:'I Apparntus.  How to Make Sound
Tracings. Delicacy of the Telephone Disk Move-
ment. An Examination into the Conditions of Ar-
ticulate Sound. Charncteristic Curves for each
l%onsonam. ete., ete. SUPPLEMENT No. 148, Price
cents,

Domestic Economy, Agriculture,
Horticulture, Etc. The Farm.

FARM LAW.—BY HON. EDMUND H.
Bennett. This paper, which was read by the nuthor
before the State Board of Agriculture of Masw.
chusetts, is full of {mportant information regard
ing points of law not generully known, and with
wglch not only farmers but every person in busi-
ness should be aequainted. It tells how to buy o
farm or other property, how the deed should be
drawn, what constitutes farm boundaries, what a
deed of a furm or property legully includes, what
rights the owner bas in the roadway, what the law
i3 in regard to fen the law as concerns the fim-
pounding of cattle, the farmer’s Hubllity for tres-
pusses of his animals, the question of Labllity for
and protection against dogs, the law In o
| water rights and drainage, what constitutes tres-

passing on the farm nl:l])m]l-n f" the law in regurd
! tothe ownership of fruit bunging over the boun-
dary line between two propertios, or over rodads.
About Hiring Help—What the laborer is entitled to
if no barguin is made , what ho forfeits by leaving
before his time expires, ot laws on the subject.
TheEmployer’s Liability for his Men—1lustrated by
exnmples und with the legal uspectsof each. _Abowt
Fires—The liability of & huntor who fires o farmer's
woods; the right of the farmer to burn brush, and
| how far he is responsible IF fire is communicated to
his nelghbor's premises; how far he s Hable to his
| neighbor for damages arising from fires through
| alfmnlng or SpOntancous combustion, the Hability

o

mailway compunics for damuges arising from
fires communicated by locomotives. Ways Over the
Farm—Vurious examples of right of way, and tho

laws on the subject.  Warranty of Seeds~ wo
thases of the question that are of spociul Interest
0 farmersund others, and thelr logal nspect, By
making himself thoroughly familine with the var-
| Jous juw points which ale carcfully and fully con-
| gldered In this paper, all farmers and roperty
‘ owners will be propared to save himself J:oumn&
of dollars in the m?' of Inwyers' foes and the ex-
)wenses that often follow ltigution. Contained In

SCIENTIVIC AMERICAN SUPPLEMENT, Nos. 1
174. Price 10 conta, * -166 and

| WHEAT CULTURE.—BY MR. GI BBON,
of Indianapolls. Wheat Growing in Indlans. Boene-
fitx of Clover turned under. Probuble advantugo of
Alkalles. Importance of Perfect Growth of Staw,
and How to Obtain it.  Burning the Straw on the

| Field. How to Treal Poor Clay Sofls. Bonoe

L and {ts Agtonlshlnﬂ Effect. Gypsum. Wheat. Cale
ture of New York and )lun'fund. Domonstrated
Value of Analysis of Bojls. Drainage. Solection of

{ Seed. Average Production per wore. Amount. of
Seed peracre. Couses of Loss.  SupriesesT 155

i 'l’rm‘t;hur with Sceds aud Seed-Plunting, Price 10
con

) recond of fourteen suooess |

D IN THE SCIENTIFIC AMER

A STUDY OFF WHEAT, BY MRS, LOI
Head Btowall, of tha Microscoplonl Laboratory ol
tho University of Miohigun, An urticlo of sterllng
and pormpaent value, not only tomillers, for whom
It was more especially weltton, but to microsco
PIsts nnd selen tists goneeally @ u‘\'lm{ the botanical
and nntueal Wistory oF wheatynnacoount ol the woeds
nndiparasites that infest itund minute neeount of the
wicroscopieal structura of the plant o8 worked ont
by the author hemself.  Describes tho collulnr stric-
ture of tho stem ; 18 vasculae bundlos, spiral vos-
vols, pitted vessels, parenchymatous cells, and Jix
opldermiswith stamata. The steactuve of the gralns,
s perionrp or threo fruft conts, its two seod conts,
I slbumen, and its embryo.  What ismeant by the
“bran.” The hdrsat the end of the graln, and the
;&nullm! fills thelr contral cavity. Tho possibility
that mill explosions may bo due to the cscape ol
thix gns, The cunals and spiml vessels that are
found In thelr fralt coat, The coloring mutter ol
the scod-coat and its influence on tho color of the
flour, Directions for thoso who dosire to mako mni-
croscopio examinntions for themeelves, Thoe albu-
men—the part of the whoat that isof most interest
to millors: its granular oolis und walls of cellulose,
und its starch colls,. A dingrammatic view of the |
“bran " of wheat Wheat grains 08 seon In cross-
section.  Thoe microscoplc appeamnoe of starch of
wheat, the composition, mode of formation, wnd
charnctoristios of wheat and othor starch, The )
toxt of this very Instructive paper i8 Hlustrated |
| with 14 engravings after figures drawn by the |
| suthor from the microscope.  Contiined In SC1EN-

| TIVIC AMEIICAN SUPPLEMENT, Nos. 159, 172,
178, Price 10 conts.

THECULTIVATION OF MUSHROOMS,
| One of the mmost comprehensive papors ever pub-
lished on the subject of the nrtificinl cultivation of
this esculent ; giving an interesting nccount of the
oolebrated Mushroom Caves of Parls, their daily
production, and the estimated value of the harvest;

desoribing the edible Mushroom or * Champig-
| non ' both a8 regards its externnl appedrnnco and
It Internnl gtructure 3 showing how tho yushroom
spuwn I8 to be obtadned, how the maternld nro to
bo propared, how the bods must bo made and the
spivwn planted ; tolling what additional eare and
procuutionsaro neowsary altor planting thespnwng
pointing out the various pluces where Mushrooms
may besuccosstully radsed, such o8 on ghelves, in
tubs, and in the floor of collirs, on whelyes in sti-
bles, in specind beds, or in melontrames in the open
nir, ete.  Divections for gutherving the crop, What
other species of funglare occaslonally cultivated.
Some of the Mushrooms thatare eaten in Russin,
How the Mushroom is cultivated in Jupnn, By
following the exceedingly simple divections glven
in the article, nny one may provide himself with
Mushrooms for his table nll the year round, nnd at
but trifling exponse, or engugo in the profitable oc-
cupntion of supplying the market with this deli-
cagy. IHustrated with 8 engraviogs, Contained in
SCIENTIFIQ AMERICAN SurrLemest, 178. Price
10 cents.

THE PHYLLOXERA. THE COMPLETE
Life History of this curious and destructive insect,
us worked out by Prof. C. V. Riley in Amerien nnd
M. Balbiana in France. Tlustrated with 10 engrav-
ings, showing all the phases of the insect from the
ek to the perfectanimal, The two types—Radicola
and Gulliecola—of the Phylloxern, 1e Vine Phyl-
loxern o polymorphio specles. The sedentary fe-
muales which live on the roots of the vine; thelir
immense numbers, and thelr subtermnpean travels
from one vine to another. The change of certain
sedentary females into wlm‘ed. migratory females.
The deposition of ¢; by the latter on the agrial
I)nrt.s of the vine. 1e sexed individunls thar are
wmtched from these eggs. These individunls wing-
less and short lived ; they do not eat, but occupy
themselves solely with reproductfon. The femunlo
lnys but nsingle egyr, then dies. The agamic wing-
less fomale issuing from this egg again begins the
cyclo of phylloxerke life. The problem to be solved
in preventing an invasion of the pest is to destroy
the winter egg. The minute size of the latter and
the different methods that have been devised to
discover and destroy it. Recipe for an approved
msecticide, and how it is to be used. Resumé of the
life of the Phylloxera, by Prof. Riloy. SUPPLEMENT,
No. 167. Pricel0 cents, |

THE CATALPA TREE FOR ECONOMIC
Plnntinﬁ.—n C. 8. nt, Usefulness and Won-
derful Durability of tho Wood. The Catalpa for
Railway Ties. pid Grow

L and Freedom from
SuppLEMENT 132.

10 cents,
HOW TO BUILD A GREENHOUSE.—DI-
rections and Dimensions, with eleven figures. Sup-
PLEMENT 141, Price 10 cents.

GRAPE CULTURE UNDER GLASS.—BY
John Don, Foremun to Peter Henderson. Protection
of the Roots; Pruning ; Destroying Insects; Giving
Alr; to Counternct Drought, and all other Direc-
tions. SurrrevestT 110, Price 10 cents. In the

fornia; Forcing in Paris: Hybridization
of the Monukka and Black Grapes;
Strawberries ; ornia Oaks.

PLOWS OF ALL NATIONS.—AGRICUL-‘
tural Imp)emenns.at. Mg{: Ethmo: m{mﬂg

Chi Spain, Ttaly, |
eolx;l:l'm tl:t“ Holland, with nine figures, The dis-
vhy of Enfhnd. Frunce, and the United States.

Wheeled Plows, Comparative Moerits of English,
French, nand American Plows, SupprLusmests 135,
1412, Ten conts cach,

ARTIFICIAL INCUBATION.—B&SCRIP-
o o eones i Rt o
directions. SUPPLEMENT 54. 0 cents,
CHEAP GREENHOUSES AND HOW TO
Heat Them.—By Peter Henderson.  How to obtain
Porfoct Draft.” Excellent Plan for Furnace Con
struction, cte,, with two illustrations,

« Price 10 cents.

CULTURI& “(')F Aalll’l‘as RASPBERRY.!-"-O:\‘
por complled by . Stevens, giviog a
mstor;l' of the fruit; deseribing tho‘ which
are cultivated; tollln{ how the soll should be pre-
l:l“l' the vines plunted and pruned and protected
winter, followed by & deseription of varie-
ties best suited to climates like that of New Eng- |
land  SUuPpPLEMENT, No.192.

CULTIVATION OF MEDICINAL PLANTS

Plant and tes Wllixdl‘:tto Harvest
Disti] tho Ofts Directions for Cultiyation of

Indonna, Hem rting Cuocumber, and Hen-
bane. Mal l''‘ak.&amsquum“l ¥ &Ma from the Root.
SurrLesest 107, Prico 10 cents.

GARDENS, —BY PETER HENDERSON.
Instructions for the Cultivation of Rhubarh,

El;.(hulmow , Cabbage, Lettuce, 'm%'nm.:ﬁ
Boots, Oplons, ote.; IEN

Rln':l’i'rrh:.'nhgkm h? i ol

mite in

ounts,

TRAINED FRUIT TREES. —TWENTY-

ht Pleasing Mothods \
i el I
Walls, X T132. ounts,

olo. SUPPLEMENT 10
CHEMISTRY OF 'rnz;h pguo-vmg
S Bate o i
Cooking, oto,

the Alkaline and

|of the System to an
Price 10 cents, :

same number are articles on u(l)slu'omm Oaks in Call- | groron fo

oto. BUITLEMENT 184, “ﬁnﬂ‘&'ﬁa&"’w
Acﬂmum Fodder, Corn, oto, 10| ciata

of| &
ns

ICAN RUPPLEMENT

FIG CULTURE AT THE NORTH—A

paper of Interest to all feodt cultormts, pointing out
the fuct that the Fig, although o teaplog) frult, ean
bo successiully grown in the Novthern nond Middie

Btates; that no orop will give so cortuln and so
Jurgo returng u8 thin, and giving proctionl direetions
for planting, pruning, protecting, deying lhr‘fllli',
and other information in regand to the subject
SurrLesest, 171 Price 10 cents

NOTES ON TOBACCO —BY W. K
Glover,  An interesting history of * the weed ** 1n
a condensed form, und tronted under tae following
headings Botanienl Orlgin and  Description
Cultivation.  History Consumption. Revenue
\lunu'lny o, et Process of muking Cavendish,
Roll Tobneeo, Clgurs, and Snuff, Tobioco-lent
'\'l"”"""‘l"' e, : \pplication in Medieine, Chernical
Sy oSN ind Abuse, SUPPLEMENT. NO.
106. Prico 10 conts, . e SUTEEESESS
PRUNING OF NEWLY-SET FRUIT

Treos, with Careful Instruotions for Cutti )

B ) 1 lons utting Back,
ete, with 3 thr['r.mun‘ Additionnl lnfnr‘:nilﬂl)l’l
« new vegembles, Orchard Cultyy e, SUPPLE-
MEST 109, Price 10 conts. WS NS

THE PEACH TREE: HOW TO PRUNE
Properly.—By Prof. 8, T. Maynard, with
lnu{um. SUPPLEMENT 29.] l"rx::: ]:‘l ,»'.,',,::“ i

CRANBERRY CULTURE—BY A K.
Glle, Me. Tmproved Methodsof Harvesting, Clean.
Ing, Drying. and Sorting Cranberries, securing the
berries In Better Condition and atmuch less cost
than by the old method. Most Favorable Soil and
How to Plunt. With excellentsuggestions on keep-
ing Eggx, the Cranberry as n Pot Plant, ote. Sup-
PLEMENT 101,  Prico 10 cents.

CULTIVATION OF PEANUTS.—WHERE
the Peanut §s Cultivated; the Boil most favorablo
Dressing ; Manure; Kinds of Pennuts, ete. How
2'18 yulso a suceesstul Crop. SUrFLEMEST 97. Price

ocnts.

SMALL GREENHOUSES. DESCRIPTION
Of Severnd Greenhouses, with Cost, Modes of Heat-
ing, Ventlintion, ete,, with some Improvements.
SUrPLEMENT 1560, Also, Plant Feeding, a Model
Farm in Normandy, French Forestry Experiiments,
and Rain Water Cfsterns,  Price 10 cents,

OUTWARD MARES OF A GOOD COW,
By Capt. John C. Morris, Pa. Carelessness in Broed-
ing, How to Select for Breeding., Murks of the
Handsome Cow, Care and 'I‘rulnﬁl of the Helfur,
Infallible Marks of Good Milkers. Distinguishin,

Marks and Charncteristics of the * Bastard' an

the *“Bogus' Cow, ote. Contained, with useful
Remarks on Bee Culture, In SurprEMexT 1835,
Price 10 cents.

["OLN'IS OF' A GOOD HORSE.—BEING
the Report of the Committee appointed by the N

England Agricultural Societ: t%pgedde u{)on n’ffn’;
for Guidance of Judges of Horses. The Points of
Excellence. Size, Color, Rymmetry of Body. Head
and Neck, Eye and Ear, Feet and Limbs, fully de-
seribed.  Speed at the Trot and in \ankins.g le
and Action, ete., with the percentage allowed for
each quality. The Standard, Size and Speed for
Matched Carriage Horses, Gents' Driving Horses,
Family Horses, Park or Phueton Horses, ete. An
(i‘X(?(‘ll(!nl. Gull((l)e in stglecung animals, SUPPLEMENT

. e 10 cents.

R g e
! . V.8, Bhow t et
of Stables. Best Floor.  Lighting and Vontiation.
Hay-racks. Watering and Feeding. Grooming and
Exercise. Cracked Heels; Lice; Collo; Mud Fever:
Wind Galls. Also, in same number, about fm-
proved Cow Stables. How to keep Cows clean and
:lnnln:;l; Pure .'ur in ‘ggblm. Cleanli-
eSS Convenlence Less Labor. Contained
in SurpLEMENT 123, Price 10 cents.
'\I;BE PERFEA g’ell‘ HORSE AND HOW TO
Measure Him.— a desu-:gdon cele-
brated ** Kentucky Pngnm." wi mbleoofh?;mm
and an llustrative disgram showing the application
horse. SUPPLEMEST 29.

PLOW EXHIBIT AT THE PARIS EX-
ity Gacrioe s §RoSE TAIEte Gf Plows s oF
O . a

thon:ionlﬂmlynew thiseountryp SUPPLEMENT
164. Price 10 conts.

THE HORSE'S MOTIONS SCIENTIFI-

iy

1
h which areat varignce with the conven-
i ‘:mconmmd o SUPFLEMENT 158, Prico
cen!

WHEELBARROWS AT PARIS EXHIBI-
tion of 1878, Wheelbarrows for carboys, buggage,

of the

mitroad 3 excavating, dumping,
and tub barrows; wood trucks, sack trucks, stono
trucks, pig-iron Dloom-trucks: almost every
conceivable form of harrow an& hand truck.
Shown in 165. Twenty-five engrav-

ings, Price 10 cents.

HORSE-SHOEING.—By D. E. SALMAN,

. V.M. Inthis r, which is of great
llz)nmmst.tog\'o opr;aowwa Mrpm

as it has Teen
t‘l'l‘l?oor;oﬂl')or:gdnd in this country,
fora large of the lamenesses

our horses v%olmon afioted: .- t

by n st t rugom of the horsey E

hmnhm shomt‘ll bo apvom;n tho

SUPPLEMENT, No. 174

HORSE POWER.—BY
ws how any fur y

%ngqnn.mn Sho

THE HORSE—HIS QUALITIES AS

on Load and Copper,

wﬂ;ﬁle‘ :
Action of Sea Wator
gy o gl g B :'o:vg!m of Chomical Bo-
clotios, ote, SUPFLEMENT 70, 10 cents,




i

'

%

’W@mw SOME OF HE VALUABLE PAPERS CONTAINED IN THE

\ direotion
¢ %ow,ot !
i parlor and the
on of bronze

card

RNAMENTS, —
Pmﬂu\l‘mroeﬂnm.‘m& 13

ol s,
n%m D
e s

e 10 conts.

Fish Culture.
A SHORT BIOGRAPHY OF THE MEN-
HADEN.—By Prof. G. Browne Goode, U, S,
Oom m“ﬁ'l‘&"%} 'K&G Bmdrownmo mthge'gmserircl:}:

A.oo% the Advancement of Science, Au-
&gm

0. An essay full of interest not only to

ontist but to tho general reader.  The s

horo troated of 18 known under at least 80 popular
N R e TR
al fort! which 1t ¥ t
ww*oadyobolm used assuch in elthgrea. fx'e:h

stato, or n oil underﬂtho nume of *“sha- | v,

dines."  The habits of the fish are somoewhat
anomalous, nnd very little has hi
i “"abo ery has hitherto bheen know:

ut them. Contained 1 SOIENTIFK
AMERICAN SUPPLEMENT. N 194, Price 10 cents.

Useful Recipes.

GEMI:JS."{’};S.—.RECIPEISI SELENTIC,

Ral Anmo Shellac, Verice &?.',‘é‘;““m‘(’f Mustl?::

Maulin Stone ; Stone, and Insoluble mll(l?d
(&

with Deseription and. Uses of Lime, Gypsum
Lead, ete. LEMENT 138, Price ﬁ%em'
|

USEFUL RECIPES FOR THE CONFEC-
tioner, the Baker, and the Cook.—By J. W, Parkin-
son. Cream Cako, Doughnuu;‘ Crumpets, Biscuit,
Kisses. Applesala Turgue. Moad, Glaiv ol Bggs.
Ratafla de ggnmbolses. Ratafin do Corises, Raspberry
And Currant Paste. To Color Sugar Sand. eSO

! ut Macaroons, Ornnﬂa Slees. Too
Cream, Fruit Ices, Teed Souflle. uly Fingoers,
Jomio Brite CukejSumt (i Ol Mok, G
0 o O © 0! of |
§‘°s"&°“si>m Fummny Bread, Contained In SUPPLEMENT

cents.
FIETY SIRUP RECTPES FOR HOUSE-

hold pu‘g))me\. Mineral Waters, ete., to wit: Simple
Sirup, ) Lomon Sirup, Mulberry Sirup, Vanilln
il Cream Sirup, (2) Cream Sieap, Ginger
Sirup, Orango Sirup, (2) i’luwpplo Sirup, Nectar
Sirup, Shorbot Sirup, Grapoe Sirap, Banann Sirup,
g) ffee Sirup, Wild Chun?' Strup, Wlquitlmun
frup, (2) Sacsaparilla Sirup, Maple Sirup, 2) Choco-
late Siru ee Cream Sirup, Ambrosia Sirup,
Hock and Claret Sirup, Solferino Sirup, Capsicum
Sirup, Cherry Sirup, Strawberry Sirup, (2) Raspherry
Sirup, Peach Sirup, Blackberry Siru;l)). gmt Sirup,
Catawba Sirup, Milk Punch Sirup, m e
Sirup, Sherry Cobbler Sirup, Excelsior Sirup, Fancy
Sirup, Currant Sirup, Framboise Sirup, Maidenhair
Sirup, Orange Flower Sirup, Cinnamon Sirup. How
to make Sirups Frot.hﬁ'.

Colognes for the Sick Room, by Geo., Leis. With
recipes for the production of preparations that
serve as pleasing perfumes, deodorizers, and cos-
metic lotions. SUPPLEMENT 77. Price 10 cents,

PERFUMERY.—BY W. A, SAUNDERS,
Pharmacist.—A valuable and practicnl Imper upon
the preparation of Perfume Extracts. With formule
for the preparation of the most prominent and
Popular criumes now on the market, directions
or the preparmtion and compounding of the ingre-
dients, cte. The Formube here lqlw-u crbrce the
Elm ation of tho fnllnwlm{ erfumes: Jockey

ub, Moss Rose, White Rose, Victorin,
Bouguet, Musk, Patchouly, Milleticur, Yiung Yiang,
Spring Flowors, Wood Violets, West End, Tube-
rose, Btephunotls, Rondeletin, New Mown Hay,
Frangipanni, Clove Pink, Violet, Mignonette, Sur-
PLEMENT 65, Price 10 cents.

WATERPROOFING PAPER.—DESCRIP-

ton of Three Prooosses of Waterproofing |'lll"“‘,

und Ligneous Tissues. By Daniel Felton, Min-
chester, Eogland, SverLesest 96, Prico 10
oenta,

SUMMER BEVERAGES.— A COLLE(

tion of over forty choleo and viluablo roelpes for
muking varlous dolicious summor beveriges for
domestio or restnurant use,  The Hst cmbraces for-
mulis for making Lemonude, Ormngendo, Currant
Water, - Muspborey  Wator, .{'IH*I‘I,\' Wuter, Bodo
Negus, Hasphorry, Vinegar, Chignpigne o In Min-
ute, Loo Tea or Coffo, Ulf-'ul Hovergo, Ih-lh‘nu_l
Boverngoe, hinitation Arrnck Punch, Hpanish ":‘\l:l-
Hgo, Porslan Bevermge, Gernopun Beverge, 4‘luu~|
Bevornge, Nurransdiy, English Rumfustinn, Wintor
or Summer, West Indin Tipples, Imporiad Boyorgo,
Milk Punel, Brandy Funch, Regent's Punch, Clir-
et Punch, Prince Megent's Punch, Bishop, Haoldol-
berg Bishop, Princes’ I'nlwh.l(h'm-nuuul‘.Ih;\'t'-:ln:.u\.-.
T WO . Joe Comee Beverngo,Clarot Hoy-
B Puneh, Sherey Cob

eruge, Bhorry Boverage, Gin !
|115:“I‘. ilmt, .ll’l’lllp. Mead or Honey Wine, Wost Iu-lllxl
Bhrub, Contained in SCTENTIFIO AMERICAN SUP«

PLEMENT, No. 192, Price ¥ cents,

CONFECTIONERY AT THOME.—-BY
Catherine Owen.  Plain and  practical diroctions
for making a number of tne Fronoh candles; tho
only apparntus necded to obtadn perfect resnlts
belng o bruss saucepuan, and a silver spoon aod
fork., This valuablo collection embraces recipes
for making Fondunts, Panncho l'unth‘mh. Chovos
te Creams, Orangoe und Lemon Creams, and
Roman Punch Drops.  SUPPLEMENT, NO. 100,

MISCELLANEOUS USERUL RECIPES:
A colleotlon of ubout 40 valunble recipes for ti
Houscholll, Workshop, and Laboratory. How to

ke SKeleton Lenves
Lanves, How to make Smooth and lough Acmde

my Bonrds. Fumbgating  Faper,  Roecipes  for

Boluble Blug, Paste for Bormp Books, Babbitt Motal, |

mod FPoasible Motal Phosphorescent Paint tor
Clook Dinls, cLe,
1og Plastor Casts How to Weld Horn,
for Staining Horn Different Colors, WalnutsSun
How to Rendor Cloth Fireproof and Waterproof,
Moth and Hosch Exterminuator,  To  Color Hut-
tr, To Removo Btalns feom Marble, T o
move Mustinoss from Cusks.  How 1o Muke Stioky
Ply Paper. Chomionl Novelties ovipo for Ivo
rite of Artificial] Ivory Artiticial Fuel. Now
Calors,  Colors from Cocon.  Method of FProparing
the Dyestull ** Moripe,”” A new Minoerl Guin, i
Bubstitute for Gum Arable. Contalned in SCie
IO AMURIOAN BuerLesest, No.s169, Tho same
number vontalos s valuablo recipo for mnl(lpk "
Suporior Gum, sud Directions for Keeping Fruit
Prioo 10 vents, e

| mule for mukin

the IOMHOéCE PRACTICAL RECEIPTS
Behuae
N{‘- Prico10 cents.

Ess, |

How o Presorve Autumn |

How to make Golutine Maonlds
ool

= | drod and sixty ongravings.

JELLIES, JAMS, AND PRESERVES,—A
44 v W » O
valunble collection of npproved yeelpes for mak-
Ing the | llowln‘;nrmlm: Applo Jolly, Crab Applo
0y uinee .Tolj' lmRmrry Jolly, White Cur-
Jelly, Peach éllﬁ. o Onrrnnt.iolly. Chorry
Gooseberry illtlv Yo Ponoh Marvmnlndo, 1iasp-
urm &oklwrrx Marmalnde, Quinee
Sheese, Rhobareb and Orango
Murmndado and Jom. How
pples, Creal Applos, Musk-
col, Lomon Pool; und
v No, 106,

ARTIFICIAT, %'Rtfﬂl'll‘ FﬁﬂPl}TOES—FOR-

i vse off Conte«ﬁlm(’m:. &:ll:.‘ 'nrtzl!' \9:\.1,1'31:.‘ :::)r
ot‘tloo of sz'plo‘ ‘our, Oherey, Blnok  Chorry,
ol Al X R T g b
Blﬁ&orry. uudy l‘ﬂuogu e, SURPLENENT, NO, 190,

oot G Houell, aghang

ousekeepers. l’zJonmlnod in %m-rumm omdL:

CEMENTS. VALUABLE RECEIPTS FOR

a great varlety of ﬁamunml‘tlmplloub ¢ to nll of the
ouseho

0 of tho and Shop, includin
ubﬁ Cement, Watorproof, Aolcl-.ppmof. I-‘lrcg
roof, d Battory Coments,

uavium, Hydmulle, an
ent for paper boats, for metals, for ohinn and
lassware, for lenther, rubber, and for cemonting
ther and rubber to motals, gloss, ote,  Comonts
gg;l g'ood..stono. oto, SurrLeMeNT 158, Prico 10

HOW TO REMOVE STAINS AND
Spots from Linen, Cotton, Woolens, and Sk, Re-
ing a table of Specifio l)\mcl.lon? showing how to
proceed in removing from ench of the above kinds
of goods any staing of the following chnrnotor, to !
wit: Stains of Bugnr, Glue, Blood, ATbumeoen, Grease,
Varnish, Oll, Paints, Stearine. 'chnnblo Colorn,'
Red Wine, Iruft Stains, Red Tnk, Alizarine Ink, |
Tron Rust, Tnk made with Gulls, Livie, Lye, Alkull
Staing, Tannin, Green Nut Stains, Conl The Stains,
agon Grease, Aold Stuns, ote, By means of this
valuable tablo of dircotions nny person, by pro-
viding himself with a fow simplo chem ml‘;. anid
using thom a8 dirocted, may rendily olean any
Igoodn. and I necessuey setup
0

8] es of tho above
a cleaning shop, This is one of the most conveni-

|
|

ent and viluable [mporn on the subject over pub-
llshfd. Contained in Surrnemest 158, Price 10 |
cents.

MISCELLANEOUS RECEBIPTS.—IN-
cluding Moth and Roanch Exterminator. Water-

pmnnnq) Cloth. Making Cloth Flrermof. Fuml-l
Eutms nper.  Coloring Buttey, Phosphorescent
lock Dinls,  Acadomy Board, to Make. Staining

and Welding Horn. Staing, to remove from Marble.

Skeloton Leayves, to Make. Walnut Stain,  Soluble
Bluo, To Relleve Cnska of Mustiness.  Fusible
Motals,  Babbitt Metal, ote, In SurprLesest 159,

Price 10 conts.

INKS.—A COLLECTION OF UPWARDS

of 60 valunble recipes for making Inks of all kinds
and for every purpose, The Ustombraces: Writ,
ing Inks, such as Block Ink, Aniline Black Ink-
Asintlie Black Tnk; Arnnl(l's"\'rltlng Fluid, Green
Ink, Bluo Inky Red and Coarmine Inks, White
Ink: Indelible Inks for marking linen and other
textlle fubrics; Drawing and IHluminating Inks,
such 0s Gold Ink, Sliver Ink, Carbon Ink, Indin Ink,
Drawing Ink : Marking Inks for nmrklnxf packnges
of merchundise ; Sympathotio Inks of nll Kinds and
colors: Japan 'luk; Ink Powders; Hausmann's
Indestructible Tnk; Close's Indestruotible Ink;
Shoomnker's Inlk; Stenoll Inks; Papyrogemph Ink;
Inks forwriting on Zine; Inksfor writing on Silver;
Ink Evasers, 1In these recipes, which hiavenll been
gathered from standard suthorities, the materials
| given for making the inks are inexpensive and
easily obtainable ; the directionsare free from tech-
nicalities and the manipulations are simple. This
collection is invaluable. SveprLeMENT, No. 157,
Price 10 cents,

iCLE;\NSING TISSUES WITH MINERAL
| Ofls.—By M. Zaengerle. Practical Directions for
| Cleansing White Silk, White Woolen Articles,
Velvets, ete., Pure Wool Garments, and Woolen
| Articles of Deep Colors and Mixed Tissues, These
Luseful instructions, with Practical Papers on Argol
Substitute, Fixing Indigo on Tissues, ete. SUPrLE-
| MENT 82, Price 10 cents.

HOW TO MAKE RUBBER HAND/
Stamps.—Practical directions. SUPPLEMENT 83, |
Price 10 cents.

| Decorative Art.
|{ORNAMENTAL DESIGNS. — SUGGES- |

| tions In Floral Design. by F. E. Hulme, F.S.A.
|SI'I;I'I.YJ[EN'IS 15, 15, 34, 115, Price 10 cents
| each.

Directions for Making Cheap and Elegant House-
hold Ornaments, SUPPLEMENTS 12, Imita-
tion of Inlaid Wood, with l'nwtrﬁ\l Directions.
SuprpLeMesT 10, Prico 10 conts cach,

Murble Clock, Svepremest 86,  Clock in Car-
ton-plerre. SUPPLEM 99, Candlestick and
l‘mu‘--luhm. SurrLEMENT 69, Vise, Clock, and
| Candolabrum, Style of Louis X1V, BUPPLEMENT
| 64, Price 10 cents cach. .

Dimusoened Ornnmoents from n Shiold, Sverre-
ment 120, Bilver Lamp Pendant, SUPPLEMENT
4 5. Antigue Marble Vase, Surrresmest 98, Prico
10 vents cach.

Carvod Panel Ornaments for Wood und Metal, for
SBtove Doors, ote,  SurpLesiests 36, 43, 50, 63,
81, 82, Prico 10 cents caoh,

Doslgns for Lamp-posts, BverLesmests 4, 44,
108, Iron Window Grilles.  Soereesexrs 44,
00, Tron Rallings, Gutes, nnd Bulconies,

MENTS 7O, 91, 117, Iron Stalrd. SUPFLEMENT
00, Price 10 conts onch,
Btone Monument, with Ralling,
o  Comeny Ornamonts, SUPPLEMENT
Chit ey-ploces,  SurpLesests 61, 121, Stair- |
cuss, Jnoobonn Style,  Suerresuxt 63, Colling
O nonts in Cartonspler, oto, SUPPLEMENTS S8
106, Colling of Boudolr, Painted, SuprpBsMent
NG, Doslgns for Fresco Palnting. SUPPLEMENT
102, Peleo 10 cents ench,

Murquotry Ornnments,
136, "Old Gormun Carpet.
pestry, Palnted aod Woven,
Yrioo ill oents onch.

Wrlting Table und Chates. Boeroesust 48, In.
Indd Card Tables  Bueeiaoesr 81, Hronga Flow-
ur-pot stund, SuepLemest 556, Tho Tablo ns an
Ob,
».t_\!v-n. HorrLEsest 58,
PLEMENTS 67, 128, Chalrs,  Bueer
02, Table, Miyle of Louls X1V, Sueel
Tpright Plano,  Soreecesest 100,
prasent 101 Prico 10 cants each,

Bixteon Dosdgns of Mujolica Tles,

[

SUPprLe- I

SurrneseNT
A,

Burrremests 66, 80,
BUPPLEMENT 08, 'l
BUPPLEMENT T,

I

cat of Art, with 12 Dlustrtions of tho m\;uul
(e

Carved Buffois,

BUrPLEMENT

(107, Ornumental Desigos for Selssord, Knlves,
[und Forks, Surro \ o Glmmal Finger-
Iinge, Svreoesesr 48, Modern tallan and |

1y ovEsT 104, Colfoo-pot
[of Oxidizod Bilver PPLEMENT TH, ook Coy-
o, Burenesest 01,128, Price 10 cents cach,
Ponoo and House Primmings, 29 Designs, Bup-
[ LNt 68, FPrice 10 cents.
From one to threo large Engraviogs, with a De-
[ soription necompanying each of tho abova designs,
the wholo serios boing h‘lnnlmunl by anbout one huns
The deslgns aro choson
and Anclont Bouroes ; from |
Iml)'. pnd 1lustrate all the |
Price 10 ceuts |
)

Fronoh Jowaolry

“ from Modern, Modbeyvid
Gormany, Franoe, and
londing Stylos of Ornmmental Art,
| Sor euoh pambar,

0

| Btate Judges, shoriffs or other Btate otficlals who

Drawing.

AIDS TO DRAWING. — A VALUABLE

ravings and Descriptions |

Paper containing : (1) En
fmeonntruclﬁm und Uso of the PANTAGRAPH,
for Accurntely nnd Quickly Copying Drawings, Pho-
togriphs, Maps, Dingrams, ete.,, making the Coples
lm?rvr or smuller or of the same size of the origi-
nal. _An lmolllgom)mmn may construct and use
the Pantagraph by following the directions heére
fyon. (20 Also, Diawings and Desceription for the
onstruction of thoe CAMERA LUCIDA, nsimple
find vunble Jittle fnstrument for making drmyy-
fngs direct from the object, and In Copying, En-
Inndn,f. or Diminishing Dmwings, Photographs,
Algo, Drawings and Desc |nlon of the CA-
MERA OBSCURA, asimple, effective, and chenpl
made lttle instroment, bywhlch Landscapes, Dwel-
lings, and other objects may be easily drmwn by
uny person with accurncy, slthough unskilled in
dmwing., 1) Also, THE SKETCHING FRAME,
with mehxs and Descriptions for Construction
nnd Use, handy contrivance for ladies and
others for assistance in ontdoor drawing, portrait-
ure, ote. (3 Also, THE REFLECTING DRAWING
BOARD, A simple device in which the reflection
from @ pane of glass is mude to throw down upon
mper an Inmm of the drawing to be copled; all
he operator has to do being to dmw the outline
bofore him. (6) 50, 5 TRANSPARENT
DRAWING TADLE, showing how to construct a
drnwing board In which the light I8 thrown under
and upward through the drawing, thus greatly fa-
oﬂl!m?n the mnk n¥ of coples of nny drawing. (7)
Also, THE PROPORTIONAL DIVIDERS; helng
n simple Instrument for enlarging or reducing
deawings from one scale to another with Accurncy

and  Rapidity. (8) Also, THE PERSPECTIVE
RULER. A simple device for the Corréct and Ha-

hid Drawing of the Porspective Lines in Drawing.
he construction of all these various Instruments

s flustrated with engravings, and accompanied by

plain, simple directions to enuble any person at a
sinall cost to make and uge them.  This (8 the most
Valuable Paper of the kind ever published. The
whole contained In Surrremest 158. Price 10
conts,

MECHANICAL DRAWING.—BY PROF.
(. W. MacCord, of tho Stevens Institute of Technol-
ng{. A geries of new, origioal, and Edmctienl lessons
in Mechanical Drawing, accompan by carafull

prepared examples for practioe, with ns, all
of simple and plain chameter, intended to enable
any person, young or old, skilled or unskilled, to ac-
quire the art of drawing. Noex ve instruments

.

mpidly learn. The series embodies the most abun-
dant illustrations for all dcscrl;‘;texons of drawing,
und forms the most valuable treatise upon the subject
ever published, as well ax the cheapest. The series is
Ilustrated by upward of 430 special engravings, and
forms a large quarto book of over one hundred
pages, uniform in size with the SCrESTIFIC

SCIENTIFIC AMERICAN SU]’PliEbil"JANT

{aro involved. Any, person with slate or psper may |

3?’1

VORTEX MOTION.—BY PROF. O. REY-

— sture delivered at the Roynl Institu-
it i 0; Fluid Mntlnn? and How

tion. New Prineiple L
Dlm:m';'rcal. Charneteristios of Smoke Hings, Ed-
aies in Water, ete., and thelr Mathemntienl Heln-

tions. Nautlenl and other Applications, eto., with
Renutiful Experiments. Suppresesr 85, Prioe

10 cents,

THE NEW GERMAN PATENT LAW.—
Boing the Full Text of the New Low for Patents
nssed July 1st, 1877, covering all the Stntos of the
German Empire. SUppLEMENT 80. Price 10 cents.

THE POLICY OF PATENT LAWS.—BY
Frederic H. Betts.  An able paper read before the
Socinl Seience Associution at Baratogn Springs,
1870, in which the author, after reviewing the his-
tory and nature of Patents,the objections that have
been made 1o Patent Laws, and the alleged annoy-
ances from them; andafter showing the beneficial
cffects of Patents on prices, the benefita of Lawson
the subject, nnd how Patents promote trade, urges
that the teachings of experience pronounce that
the Policy which has ereated, upheld, and Jiberal-
fzed Patent Jaws is just and sound, und ought not
to be abandoned. Complete In Supplement, No.
197. 10 centa.,

THE SCIENTIFIC AMERICAN REFER-
ence Book . i bound book of 144 pages for 25 cents®
On receipt of 25 cents we send by mall. post-paid,
f copy of n handgome little bound volume, entitled
the SCIENTIFIC AMERICAN REVEREXCE BOOK, con-
tnining 144 pages, illustrated with engravings, and
forming one of the cheapest and most valuable
books of condensed reference ever printed. Among
fts contents are:

1. The Cenaus of the United Statez, by States, Terri-
| torles, and Countics. In full, showing the area of the
severnl States. . Talla of Cities having over
10,000 inhabitants. Compiled from the Census.

2. Talle of Occupations.—Showing the prineipal oc-
cupations of the people of the United States, and
the number of persons engaged in each occupntion.
Compiled from the lnst Census.

3. The Pateat Laws of the United States in full,
with Directions How to Obmin Patents, Official
Rules, Costs, ete., Forms for Applications for Pa-
tents and Caveats. Directions How to Introduce
and Sell Inventions., Forms for Assignment, in
whole and part, Licenses, State, Town, County,
and Shop Rights; Rights of Employer and Em-
ployes in respect to Inventions, State Laws con-
cerning Patents: General Principles applicable to
Infringements; Synopsis of the Patent Laws of For-
cign Countries, Costs, Procedure.

4. The Ornamental Design Patent Law (full text).—
Costs and Procedure forsecuring Deiifn Patents for
Ornamental Productions, such as Designs for Tex-
tile Fabrics, Patterns for Wood and Metal Waork.,

AMERK
CAN. Price, stitched in paper, $2.50. Bound in hand- | New Shapes and Configurations of uny article of

some stiff covers, 8350 Sent
dress on receipt of price. Address Munn &
lishers, 57 Park Row, New York. Office of the SCrex-
TIFIO ixxmc.m.

For the convenience of those who do not wish to
urchase the entiro serfes at once, we would state
hat these valuable Lessons in Mechanical Drawing
mity nl€o be bad in the separate numbers of Sup-
PLEMENT, at 10 cents each. By ordering one or
mMore num at a time, the lenrmner in drawing
may supply himself with fresh instructions as fast
a8 his practice requires. These lessons are published
successively in SCIENTIFIC AMERICAN SUPPLE-

mENTS 1, «1. 6,8,9,12,14,16, 18, 20
22, 24, 26, 2R 31ty 82, 36, 37, 38, 39, 40,
310425 33, 44, 45y 46, 17, 48, 49) 50, 30
520 53y 51s 56; 581 60] 621 631 601743 7S,
84y 91, 91y 100, 101, 1055 108, 107, 108,
134, 141, 174, 176, 178.

ON THE PROGRESS OF AERONAUTICS.
—An essay read before the Aeronautical Society of
Great tain by Frederick W. Brearey, Secretary
of the Association. A usefuland interesting P‘ﬁﬁ{
Containing brief accounts of the most recent s
of balloons having mechanical propelling attach-
ments. The rec dimensions and best forms
for balloons with propelling machinery. Calcula-
tions of the power exerted by birds in traveling
thrount‘h the air, and their methods of action.
Calculations of the mechanical uisites for suc-

ful aerial navigation, as indicated by the
flight of birds. Report of balloon trials hav-
lng vertical screw propellers, made by the British

War Office. Air navigution l;y *pushing” “bal-
loons, Experimental trials of the Sociely's ap-

ratus for testing the Liftings Power of pline sur-
aces when exposed to wind currents. Description
and dimensions of Moys' steam Aerial Locomotive,

| with an account of its practical trinl at the Crystal

Palace.  Description of Moys' remarkable self-
lifting steam engine and boiler, of one horse power,
but weighing only thirteen pounds, with en-
siong, arrangement of thoe lifting fans, ote. Sup-

by mail to any ad- | Manufacture, Prints,
4 Co..’i’ub- | be printed, woven, stamped

;

PLEMENT 50. FPrice 10 cents,

HOW TO DRAW A STRAIGHT LINE.—
By A. B. Kompe, B.A, With 8 engravings. An
fmportant essuy on the several mechanisms for
drawing Mathomatieally Straight Lines, Direc-
tions for making simple Home-made Instruments
for this purpose; Heautiful Mathemsatical Prob-
lems; Geometrical Principles Involved; and full
Desceription of all the most sucocssful np{n\mlus.
S\n;rl.l::u:m‘s 84, 85, 86, 87. Irico 10 scnts
each,

Miscellaneous. |
SPRING MOTORS.—A SERIES OF VAL-

uable papers illustrating the lntest methods of up-
Inl_\'luu springs for the propulsion of street cars and
Ight road carringes, Aith plang and drawings of
methods of construction and winding of the springs,
l\-m‘th and |mwvruru\-rhw& resistances, ote,  Hlus-
trntlons and deseriptions of mothods for deiving

Pictures, and Ornaments, to

, cast, or otherwise ap-
plied upon machinery, tools, goods, fabrics, manu-
actures.

5. The United Slates Trade-Mark Law (full text) —
With Directions, Proceedings, and Expenses for the
Registmtion of Trade-Muarks of every description.,

6. The Laded Copyright Law (full text).—With Di.
rections, proceedings, and Costof Registering La-
Eeh?({or Goods, Medicines, and Merchandise of all
kinds.

7. The General
(full text), for securt
phlets, Charts, Maps,
gravings, Works of Art, ete.
Costs, ete.

8. The Principal Mechanical Movements, Described
and Ilipstrated by 150 small diagmuns, of great
value to Inventors and Designers of Mechanism,

9. The Modern Steam Engine.—With Engraviogs
showing all the parts, names, ete , and a brief his-
tary of the Invention amd Progress of Steam
Power,

10, Horse Power.—Slmple and plain rules for Cal-
culating the Horse Power of Steam Engines and
Streams of Water.

1L Knole—Presenting engraving of forty-elghs
different kKinds of Rope Knots, with explanations at
10 tying.

12, Tullesof Weights and Measures—Troy Welght;
Apothecaries’ Welght; Aveirdupols, or Commer-
cinl Weight: French Welghts | United States Siand-
ard; Dry Messure: Land Measure: Cubio Measure ;
Liquid Measure: French Square Measure; French
Cubie, or Solid Measure; Measuring Land by
Welght, with engruving of a section of the English
and a section of the French rules; of equal lengths

13, Valuable Tables.—1. Table of Velocity and
Foree of the Wind ; 2. Table of theSpecitic Gravity
and Weight per Cublo Foot and Cubic Inch of the
principal substances used fn the Arts; 3 Table of
the Heat-Conduoting Power of Various Metals and
othor Solidsnnd Liguids, 4, Table of thoe Mineral
Constituents absorbod or romoved from the Soll,
i»ur nere by ditferent crops: 5 Table of Stenm
Presaures nnd Tompertures: & Table of the Ef-
fects of Heat upon vurious bodies, melting polots,
etes T Table of the Heat and Electrical Conduc-
tivity of various moetils,

W, Geomatry in Brigf, as Applied to Praotical
Purposes.  With Hlustrations.

15. Blectrical Batteries and Mognets.~Plain diroc-
tions showing how nny porson may, at o cost of »
fow conts, ko and put in operation an effective
Electrionl HMattery, propare and wind  Blectrienl
Magnoets, make n Telograph, and pecform o varlety
nf‘ﬂn(vn-«nnu eleetrical experiments,

16. Interesting Ilustrated Articles.—1. The United
States, 1ts nvea, prineipnl dimensioos, length of
Cconst, rivors, stonm navigation, mlways, tele-

aphs, with outline Map of the United states. 2

Copyright Lawe of the United States
Copyrights on Books, Pum-

otographs, Pictures, En-
With Directions,

T
| ‘r'lmv of the Capitol at Washington, with dimen-

sewing machines und other light machinery by | sfonsand briot history. Views of the Patent Office,

-.!nlnu power,
FPrice 10 conts each.
VELOCIPEDE CARRIAGES OF LIGHT

Construction.—Fust speed. Worked by hand emnk

Forty ¢ents for the govies,

1

l.h |

:‘J{;'.'mhy foot treadles.  SurrLesMent 8. Prico
PARYS EXHIBITION PRIZES, 1979.'

Full Omeinl List of the Awards In the Ameroan |
Departmoont, enumornting Exhibits and Nomes wnd |
Addresses of Exhibitors, with kind of Prizo awied-
ed to cach case,  Contained I SUPPLEMES'S 140,
150, Pricoe 10 cents cuch,

THE IDENTITY OF THE LINES OF
Oxygoen, with Bright S8olae Lines, nsshown (o Pho-
togriphs tnkon with Ineronsed Dispersion, A paper
rend by Prof, Hoory Depor, before the Amerioan

Amoointion I y Ady snent of Selonee N
AzsRufor e hdplesnentof ol i
SOIENTIFIC AMERICAN  SUPPLE

MENT, Any desived back number of the Scums.
WIFIO AMEIMCAN BUPPLEMENT can bo had at thiy
offleo for 10 cents,

INVALIDITY OF STATE TLAWS CON-
corning tho Sale of Putents.—~All lnws of Stato Lo~
fislulunsu that in any mannor interforo with the
reo snlo of Patent rluhls\l\luh s the requiving of
tho pgent or patentes to file copies of m(‘vnt:‘glko
Heonsos, !vmoum oertificates, cotply with forms, or
which releaso the payoeo of ordinary notes of hand
f""‘“ for pateuts, have been declured uneonstiti-
Jonnl andvold by the United States Courts,
undertaks to interfere with patentees or thelr
agenta in tho froo sale of patents, make themselves
Hublo to damuges and othor punishment. Dool-

| Ye
| Inventors, with
| Fulton, Wood, Rlanohard, Winans MoCormic

i

glond of the United Stats Courts on
SupPrLEMENT 25, Price 10 conts, . o
o -~

SurpLenesTts 406, 47, 48, 50, | interior ind exterior, dinensions and briof history,

Views of prominent bulldings and strects, New
ke and Washington, Distingulshed Amerioun
yortenlts of  Frankling \\'hiuw‘)",

Goodyenr, Marse, Howe, Lyull, Eads, with blogm-
phies nod Agurves of thele inyentions

17, Misellaneous Information.—Foreo of BExpansion
Hont; Smnll Stenmbogts, Proper Dimensions
Engines, Bollors, Propellers, Bosts,  Tncubation,
Tomperatuve of. Do Make Teneing Paper: Consti-
tuents of Vacious Substnnees: Feiotion, how pro-
duced, and Rules for Calealation ; Spocitie Heat
Explained;  Spooitic Geaylty of Lhmhln. Sollds,
ALY, ol Gises s Quupowder= Pressure, Heat, nnd
Horse Power of 3 Copying Ink, to muke; Heat, its
wochanionl guivalent oxplsined;  Molecales of
Muttor, sleo nnd motfon explined; Lightning and
Lightulog Rodevalunblo Information; Value of
Drafnago explainesd i Amount of Fowor at present
Yielded from Ooul by hest Engines: Sound, fts
Veloclty nod Aotlon ; Glguid Glues, Reclpes: Vidue
of Bruinai Properties of Charconl; Holght of
Waves; Sposd of Eleotrlo Spark, oteg Vidunble
Reaolpes,

Trm SCIENTIVIC AMEIICAN. REVEIES noor
prico only 25 conts, mny‘to hud of Nows :&:euh W

il  the countey, and of the undersign
Son‘l‘.a tg"umli on recelp! 'or ﬂ'wtvrlw.o uni L
All the ubove or any desirod nambers
Bmmmokonmmn lfl‘l‘l.lumnlull\o':l?t _“:3
through nny Nowsdenler, or ot th RM«\- ,.\no
10 conts onoh. Lo ordoring, please e o
Vo e D ber ! s

| [ the 8 A o
5:0 articlo dnllma VLT g

Any destrvd nminmber of the 8 O
sgt-:t.uhl‘u'r wlu.ha: '?%%Am

o warkl om h ;
O Now Yo | 1 R o0 e AR S

MUNN & €O, Publishers,
No, 87 PARK ROW, NEW YOHK,

B




Mr. r&.d"l:hd.‘ Al 1

Chalk, Marls, Sand, Rocks, and Stones,
ow to | with cach. Ho
& Sons obtain 8,000 gullons of wa
Tabe Wells.  Messrs, |
dte Tron Works: Messes. Traman, Hunbury &
Buxton's Browery: Mesas, Warwick's: Browery |
th% 'lggmol Portfund (,\‘l“l\ot:t C(o:ina‘ll of lx}lin_:;h\n‘d:
and their water supply.  Mode of Sinking. W I
obtain Water l‘mm‘ ‘?m\ Sand. Five figures, Sor-
PLEMENT 110, Prico 10 cents.

MINE ACCIDENTS, MECHANICAT: AP-
plianoes for use in case of Bxplosions, ¢te. By Chas,
fawksloy and Edward B, Marten. A paper read
before the Institution of Mechanienl Enginecrs.
Eighteen illustrtions of the most np}sm\'od APy
parntus for quickly discharging water from mines,
sromptly restoring  Ventiation, cte., namely: the
Hx}au;u.-tc]r‘. the Sttn{l; I "“u‘\‘r. tho (:?St:\'{:}]lg{‘ilé
and other Pumps, combined Bojler, Engine, y.
Comprrssor: Ale Lock, and Portable Winding Gear.
SurrLenest 105, Price 10 conts.

NEW UNITED STATES GOV'T RULES
in rspoect 1o Ballers, Bofler Ingpection, Stampin

and ;‘l\ttin: of Doiler Plates, Fire Apparatus, anc
Boat Lowering Dovices and Lito Preservers. In-
stractions to Ins ors, and Tests of Boiler Mate-
rial are to bo made and reconded.  Requirements in
Construction of Bollers. Tho Law in
of approved Fire Extinguishing, Life Suviog, and
Boat-lowering Appartus, SUPPLEMENT 113. 10
conts,

BOILER INSPECTION. RULES OF THE
English Board of Trade. Instructions to Surveyors.
Working Pressure for Cylindrieal Shells of Bollers.
Conditions und Factors of Safety, Formula for
Dutermination of Strength, ete. Also, CORROSION
IN BOILERS. Report to the Frenoh Steam Boiler
Commission, by M. Hanot Clery, on the corrosion
of bollers by sulphurio nold deposited by smoke.
Full and instructive secounts ol severul explosions,
SurrLevestT 104.  Price 10 cents.

OFFICTAL SIGNAL RULES FOR VES.
sels.~Lights for Sea-going Steamers; for Towing
Steamers; for steamers not sea-going; for Missis-
sippl steamers; for salling vessels, Steering Rules,
Instructions in full for all vessels and boats: and
what the law requires in their management, and
their m\mvmem of lights, signals, fog horns, etc.
Also, Raising of the Vanguard; Prevention of
Collisions at Sea: Improved Ship's Bridge: Life
Boats, ete., c¢te.  SCPPLEMENT 63,

or per hour from

Price 10 cents,

H. M. 8. INFLEXIBLE.—LARGEST AND
Strongest Ironclad Afloat. The Armor and the 50
ton Guns, Dimenslons of the vessel, Rig, nnd Ar-
rangement of Turrets, The Cellular Construction,
Ventilnting A&gwm& Bollers, Engines, Pumps,
Weights, and Cost, with one iltustmation. Working
of the Guns, and strong’s Hydraulic System for

the Turrets. SuppPLEMinT 122, Price 1)

STEEL ARMOR PLATES —IMPORTANT-
Trials of Steel and Compound Steel-and-Iron Platos.

Sir Ji h Whitworth's Plates. The Armor of
) | . SurpLeMEST 112, Price I cents.

WIRE ROPES FOR SHIPS' CABLES.—

By G.L. . AJN.AL TbeierxSuEermm
0 in Security, t W Smnﬂ
fmg'ein Hn.ndm:gy\e;?lue :igc;' Worn
. admngget‘hattheymnbe used
nable ships to r an Anchor
SurpLEMENT 132, c?'aewcenu.

SUBMARINE FOUNDATIONS, BEING A
B e e ol el o o
SCPPLEMENT 30, Pn?lcc llOcenu: i

THE BALTIMORE WATERWORKS.—
Particulars
Solid Rock. The New Stone Dam. The Old Water

Supply and the New, with Three Profiles of the
AquoSum. SopprexeEsT 135, Price 10 cents,

CAST TRON BUILDING FRONTS AND
their Decoration.—By J. P. Putnam. The strengtb,

of a Tunnel Seven Miles Long Through | ously ignites;

dursbility, non-combustibility, lightness, and econ-  of Sizing Mixtures, in which are enumerated thé |

omy of jron. Right and wrong modes of decora-
Jron combined with terra-cotta with excel-

lent effect. SurrLEMEsT 100. Price 10 cents.

SPECTRUM ANALYSIS. BY PROF.

Redwood. A highly interesting lecture, recently

deliversd before the Pharmaceutical boomr\ ol

Great Britain. Explaining the propagation of Light

and the properties of Ether. Glving lengths of

~waves and showing the cause of Refmotion.

of Color,and how the Spectrum §s ne-

counted for. The charcteristic Spectra of the sov-

eral Metals and the Method of Analyzing by the
Bpeotrum.  SverLemesy 79. Price 10 cents,

CHEMICAL REAGENTS, BY MALVERN
W. Hes. Importance of Purity fn Chemical Re-
Tmu. Enumemtion of Impurities Detected in

mmonium Hydmte, Acetate, Carbonate, and
Chloride; Ammonis Tron Alum : Ammoninm Sal-
phate; Arsenic Balts: Barium Cirbonate, Chiloride,
and Nitrate; Culelum Chioride: Chromo Alum;
Hydrochlorie Acid; Hydrodisodic  Phosphate
Magnesium Sulphute; Nitrie Acld; Plumbic Ace-
tte: Minlom; Potassium  Antlmoniate, Oxalute,
Hydmte, and Sulphate; Bodium Acetato; Stick

otassn; Bodlum  Carbonate; Sulphueie  Acid;
Bheet Zine ; with charcter of Tmpurities and Namo

of Manufacturer, SuppLesest 98, Price 10 cents.
ARTIFICIAL PRODUCTION OF TWATL-

stones, Raln-<Arops, and Soow-lnkes, fnrllm’mrpmn
of studying thelr Formation. —Abstract of Paper
read before the Manchester Liternry and Philoso-

lical Bocicty, by Prof. Osborne luv‘\'nnl:l F.RE.
R‘wu Piguree. Boprresest 118, Price 10 cents,
Ao, in same nuinbor, the Divisibility of Gold, and
Curious Facts in Gold Miniog; Liguefaction of Hy-
drogen; Gallium, ete,

VEGETABLE COLORING MATTERS —
Experiments proving the pocessity of Hght in de-
veloping the Colom of Plants., Chemion) Charucetor
of the Coloring Matters. Causes of Autumnal
Pints., Copstruction of the Color Colls, ote. ; cnnsos
aof Color in Flowers, SurrLeMest 76. Price 10
centa.

NEW DISTILLATORY APPARATUSFOR

witicn) Purposes, Recovering Aleohol,
gl“k';'l:m‘;'uhl Extracts, eto.—By Josoph P, Reming-
Jescription andOne Cat of astil that has

'}":,;vul its Buperior Efficiency. SurrrLesest 110,

Price 10 ovots,

RS R
”dan\;:;ml‘wm In ordor-

S b e e
on of t.ho'b o tions

TUBE WELLS FOR LARGE WATER
pplics. By Robort Sutclifl. ro the Soolety

&E‘lﬁn B’l&l{ﬁomh;‘.l tchvon?l‘»lo :‘u:i' Unrm'mluhlo

8o v

an Mossrs, Allsopp

fass & Cos; the Solway Hemn-

Ul with List |

STATE INSANE ASYLUM OF NEW JER.

gy With Two Hlustrations and Ground Pian, De.

00 0 In o tullesd Desoription of one of tho Bost Constrocted
U to &pecity the Number Pulilio Institutions in the dountey, with pirtioulne
ent that contuins the paper desived. | of the Bost Apparatusg and Methods fn s for tho
sont by O ANy part o‘g 0 world. &nlunry Des)m'(-mem. Ventilntion and Warming,
'tllélt%r uwmber, Lighting, and Laundry work., Also, Procticnl Ex-
PR ¥ i B rlonce\n tho (o of Insanity, and Treatinent.

s LEMENT 1104 o0 10 cents,
PisbellRuRtds,; SIGHT.—THE INFLUENCE OF 8CHOOT,

Life thereon.—By George Reuling, MDD, The
alnrming provalence of short-sight nmong ohil-
dron, and causes thoreof. Stracture of the Eye,

ptats i 8 and How It is Injured. Important Peacticnl Sug.-
m&m@'{vﬂm&? u‘i}?}ﬁuf‘" .-‘,? kxmtim\s on Forms of Desks and Sonts, Color ﬁf
the Appartusand their Use, with fourteen figures, Walls, Hlumination, Method of Instruction, eto., to
Purity Chenpness ot’%\o Water Supply from vacrut opdeal Injury. Over, or Long Sight; jus
riye Wollss noss of the Well m*\r . The | thase and Prevention.  Suepnemest 67.  The
%n‘m &\'&3‘ or ng Land for Water or Founda- | Same numbar containg valuahle essaya nnd romurks
Hons, m'g,, Driving Iron Ples under Water, | on the suspension of Sewer Particled fn the At-
SUPPLEMENT 107, Bﬁwm oents, mosphere; Treatment of  Rheumntism ; Croton

Chloml in Whoo Cough ; Bafe Administration
of Chloroforim, o Prico 10 cents.

HOW THE ATR PASSAGES ARE IX-
ﬁl(m‘d. By F.Secgor, M.D. Dingnosia of Discase of

i
fo.”

1o Larynx, with Description nn:ﬂ\m figures of the
aryngoscope and the Rbinoscope, and Divections
How to Use. The Wondoers of the Voonl Organ and
the Voico, SUPPLEMENT 108« Prico 10 conts. Also,
in sume number, Physiological Notes; Near-sight-

‘edness, ote,

ROTARY-LATERAL SPINAT, CURVA-
ture.— By Prof. Lowis A, Sayre.  Lecture delivered
it the Bellevue Hospital, N.Y, Pott's Disease. Dr.,
| Banning's Mothod.  Broadhurst's Apparatus, and
others. Judson's Method. Philosophy of Spinal
Curvaturg. Self-extension and its heneflolnl results
Lus flustrated by soveral cases, SurpPLEMENT 111,
Prijce 10 cents,

i CLUB.FTOOT; SPINAL CURVATURE;
Hip-joint_Disease,—Lecture by Prof. 1. A, Bayre ot

Bellevue Hospital, N. Y. Club-foot Troated by a
New, Painless Method. Several Cases describod, and
Sueeess in tment. Useful Suggestions for Ad-
hesive Plaster. How to Deteot Inciplent Hip-joint
| Disease. How to Distinguish between Hip-joint
Disense and Psoftis. Treatmont.  Also, Corrosive
Sublimate in Dentistry, Mental IHusions, the Color
of the Reting, Insanity in the United States, Treat-
ment of Paralysis of the Eye Muscles, Antiseptie
Dressings, Near-sightedness.  SUPPLEMENT 152.
| Price 10 cents,

TREATMENT OF THE DROWNED.—
Simple Practical Directions, withengruvings, show-
ing how to munipulate the bodies of' persons taken
from the water, with a view to restore life by pro-
dueing artificial breathing.  These dircetions are
approved by various Health Boards, and are of
much value. SvrrreMeNT 201, Price 10 conts,

Charles Richet, M.D.  An abstrauct of a recont im-
rortant lecture by this eminent Fronch physician
ing the outcome of a remarkable discussion which
has for some time Pust. been going on among the
Medical Societies of Paris. Among the questions
discussed are: (1) The influence of the various ali-
mentary substances upon the secretion of the Gas-
tric Juice. (2) The influence of such substances
upon the Secretion of Pepsin.  (3) The digestibility
of the various alimentary substances in daily use.
The teachings and divections of Dr. Richet for the
cure of dyspeptic troubles, as here prosented, are
simple, and are said to be attended by the happiest
results. SUPPLEMENT 199. Prico 10 cents,

CONSUMPTION. — TUBERCULAR CA-
chexin.—By Charles G. Polk, M.D. An important
and valuable paper, showing the nature, nnatomy,
and modes of origin of the above muladies, The
most qu‘x,)lpmved methods of dingnosis, T'he most
promising and successful modes of treatment, in-
cluding climates, diet. 'With accounts of the most
approved Medical Treatment and Formulm there-
for. SurrLEMENT 203. Price 10 cents,

WAYS OF REMEMBERING. —BY J.
Mortimer Granville, M.DD. A very interesting and
yalunble pa‘n:r upon the Memory. Showing how
we Remember, and how the Memory may bo
steadily and mmlﬁ- Improved. Contained in Sur-
PLEMENT 208, Price 10 cents.

HINTS TO YOUNG MACHINE-TEND-
ars.—ﬂ anm old {";nponm‘;kcr. mect}r?l instruc-
jons for the ten und caring of permakin;
Machinery. Showﬁnz8 how to clean a Dandy ; hog
to muke good edges: to keep paper from cmshix:g

‘and worming; to £to) crimplnﬁntogethcr wi
Wnny other valuable directions,
ons. 'y

:
)

79. Price 10 cents,

SPONTANEOUS COMBUSTION.—A | phi.( . Boing relinble formule for the production by

per read before the Soci
‘has W, Vincent, F.R.8, Anable
A :dm th d b bustion

ucod by on and by com
:rnoous mmbsmon results; effects of

on g
ous combustion on ships;

. how carbon sponum&
Farnday's ntmesﬁng Experimen
| SuprrLEMesT 81, Pr?wmecnm.

SIZING OF COTTON GOODS.—REAN
| before the Boclety of Arts, by W. Thompson, F.R.S,
A most Full and Clear Description of the Process,
embracing : An asocount of the process of Weuvlnf.
cxplaining the object and utility of Size. A table

how spon-
' PO

Substances used: 1, for giving Adhesive
of Stze; 2, to lﬁ\'o (\’clg t and Body to the Yarn;
3, for Soften n{r Bize or Yurn ; and 4, for Preserv-
fng the Sizo from Mildew and Decomposition.
Tests for these Substances, and Directions for
paring, so us to obtain the results required. Pro-
rmlum of tlmmi. Use of Flourin S8ize. Welghting
fnterials, Chioa Clay, and its substitutes. ** Soften-
ings,"” und Olls for Softening. East Winds and their
effect. Glyoering, Grape Sugmr, Mildew Proventives,
and Tapo Sizing. "Slnshmg." Packing, Damaged
|Gooda cte, SurrLeMmest 80. Price 10 cents.

|JAPANESE ART MANUFACTURES.—
| iy Christophor Dresser, Ph.D. ete.  Paper read bes
fore Socioty of Arts. The Jupanese Potter at Work.
| Carious mode of Making Scarfd.  How tho Japan-
Lose Print on Cloth. Japanese Process for 8ilk Or-
pomentation. Japunese Weaving, How Fine Jos
Rm"w’ Fuos aro mnde, Japanese Mothod of Making
foulds for Ormumental Costings | Vomsols,

propertics

or

| Bronzes,  eto,  Japanese  Lacquer Manofacture.

| Curdous Mothod of )owmumalm uer Work. The

| Love und Parsuit of the Benutitul in Japan, A vory

| ontortnining, Instructive, and comprehensiye paper.,
SurpLesmesT 1156, Price 10 cents.

EXPLOSIVE DUST.—A COMPREHEN-
sivo dosoription of the Dangers from Dust fn various
Mumifactores wid the Cause of many Fires, How
oombustiblo sulstances can explode,” "Spontaneous
Combustion of Tron, Charconl, nnd Lamphlnel in
{t'lr.l l'lluur lr":" :lmﬂ I'l'n;wn‘  Dust  Fxplosions,
aaplosions of Conl Dust in Mines, SuprLeMesT
126+ Prive 10 ponts.

' HOW TO USE THE CARPENTER'S
Square.~Iy John O'Connell, Millwright. Over 40
cngravings, An excollont Pruactionl Troatise on the
many Mathematical and Goomotrieal uses of the
vommon Square, and explaining the manner of
using the various scides marked theroon, Aleo,
directions how to And a ¢role oqual In arca to two

Ivon clrelos; Lo lay off an octagon (n n gquare; to
nd the contar of a elrclo with 0 square, nnd many
wdditionul probloms,  Also, the nmnlluﬂhon of tho
Bquare to loofing, Stalr Bullding, ¢te. A valuable
nod umruIKnpvr. BUPrLEMeEnTs 88, 89, Prico
{10 conts ouch 3 3 cents for the two,

NEW PROCESS MILLING.—ITS ECON.

omy and Genernd Adoption.  Prinolple of ¢
rﬂ:. Its Parnllols in the llnmnu'l:'n’ ge ';::i

the Monture Eoonomique of France.  Surriesess Down

(A1, Price J0 couts,

DIGESTION AND DYSPEPSIA, — BY |y

s, and sugges- cents.

ety of Arts, London, by | of the following Perfumes: Jasmnin, Frangi
tion, clear- | Essenco Bougquet, Ylar
nature of Heat; how it is pro- | Blooming Cercus, Heli

ermenta- | Jock
spontancous combustion of coal; spontane- | Conty

MAGNETISM, — PRACTICAL EI\’]'I",HI!
ments in Magnotian, with specinl referenco o tha
Domugenetiztion of Watehes, By Alfred M. Mayey
With &5 ilustentions. A very interestiong and vy
nble paper, full of usofu) informution concoriny
Mugrnetion : embrneing  desociptions and fnstyog
tons for (the porformimeo of o lurge number of
Dighly fnteresting and instructive  expochnents,
which any person may rendily exceuto ot homo o
elsowhoere, with very Hitlo or no cost, Shnwlmr..
among other things, the nature and operation of
wngnetism, the divection of magnetie lnes, how to
nm‘iv e use mngnets how to lnu;.'n'mim.‘ and de-
mngnetizo tron and steel : the lnws of magnetic in- |
duotion, with varlous remneknble experimonts:
convenient experiments to proyve the earth's mng-
netis 3 how watehes booome magnetzed and thele
time-cooping quallties bocome thereby injured, and
how, by means of o gmnll moagnet, uny wateh may
Do quickly dompgnotizod and restored to fs original
condition ns o time<koopor,  Thigisone of thomaost |
concise and practicnl papers on Magnotism ever |
published.  The author i well known for hismany |
originnl selentifie investigntions, and i8 nt present
Professor of Physies In the Btovens Institute, |
Contnined In SurrLesests 200 and 207, Prico
10 conts canch,

TOMBMADE TELRSCOPR STANDS.—
By T, D, 8Bhinonton. A valuablo papoer, deseriptive
of n simple, efoctive, and cconomienl method of
construoting nn equutorinl tolesoopo stand, With
three fllustentions to seale, SurrLeMest 78. Price
110 eonts,

| PAINTING, VARNISHING, AND CLEAN-
ing of Cars.— A recent discussion before the Master
Car Paintors' Associntion, Embrcing o series of |
Practionl Questions with Answorda thereto by Practi- |
cul Puintors, upon tho aboyve subjects equaliy ap-
plicablo to th 1 of all kinds

10 Painting and Varnlshing
| of Vehleloa and other works where durable and su-

Jerior finish f5 desived,  In this papor 18 shown: (1)

I'he bestmethod of oleaning onrd, inside and ont-
side, proparmtory to varnishing, ) Which will
wenr longiesty, two conts of hoardd yubbing virnish |
and ono of wenring body, or one cont of ‘I‘lll“l rub-
bing and (wo conts of wearing body? (@) Tha best
size for gliding und working easlly, (4) Varnishing
of Imudllnln,oc. () The best deier and best mix-
ture for head Hnings, (0 Tho best and most eco~
nomical style or oronmentation for hond Hnings,
(7) The best mothod of painting and finishing o car
body. (8) Tho moest economicnl and durnble color
for outside cars, (M) The best mode of painting over
old paint, Al contained in SCIENTIFIO AMBRICAN
SUPPLEMENT 204, Prico 10 conts,

PAINT IN CONSTRUCTION. BY ROB'T
Grimshaw, C.E, Pecullaritics and Chemical Consti-
tution of Paris W hite, White Lead, Zino White, Ba-
ryta White, Blende, Antimony White, Iron Oxide,
Ted Ted, Prussinn Blue, Cobalt Blue, Bmalt, Conl
Tar, Soluble Glnsgs, Yellow Ochor, Raw Siennn, Ful-
ler's Earth, Lompblack, with Valuable Prootical
nts. SupPPLEMENT 125,

METHODS AND RULES FOR CHINA *
Painting.—A geries of practienl directions for the |
Ornamentation of Porcclain, Earthen, and Chinn- |
ware. Showin, tlmrmnlslml-rusht-e;.fmin'nmunlx.
colors, and mode of operation; how to muke and
transfer patterng; how to succecd In producing
good work, SurrrLemest 199. Prico 10 cents,

PROGRESS OF GAS MANUFACTURE.
Presidentinl Address to North Britlsh Association of |
Gas Managers. History of Gus Lighting, and Pro-
grem in Retorts. Tho Hydmulic Main; Gas Con-

ensers; Washers and Serubbers; Gus Purification ;
Exhausters and Governors; Gas Holders: Maind |
and Service Pipes; Electrio vs, Gus Lighting, Sup-
PLEMENT 140. Price 10 cents,

Frico 10 cents,

ENGLISH BICYCLES: SPEED TWENTY | o

miles per hour ; 200 miles made in onoday. Welght,
40 or 50 lhs. 8 fllustrations. SUPPLEMENT 73.
| Price 10 cents,

THE COAT. TAR COLORS.—A LECTURE
before the Society of Arts, by Geo Jarmain.
Aniline;, Toluidine, Magenta, their Manufacture.

Chemical Reactions, ete., fully treated. Instruc- V

tions and Recipes for Dyeing with the Aniline
| Crimson. Violet, Blucs, Greens, Brown, , Yel-
low, Picrio Acid, and Poncean. Dyeing Mixed
' Fabrics of Cotton and Wool. Ex: 1 s

to Dyers. SUPrLEMENT 68. Price 10 cents.

S e T B R R
usod Adulterant of the —By Ed-
mumiu “"I?Dn'vy, M.D. A New Test, with full Direc-
tions for Applying. SUPPLEMENT 95.. Price 10

PERFUMERY.—BY ALEX. B, LEVI,

ang, Gerani it
b , G um, Night
:ﬁrn po, Musk, White Rose,
Mown THas, West ¥nd, Violet, Patchouls,

Club, M cﬂmxml\nh‘m?)col o Water.
ned in SurrneMest 202, Prico 10 conts,

ACTION OF SEA-WATER ON LEAD
and Copper.—A paper read before tho Manchester
Litorary and Philosophical Socloty by Wm. H.
Watson, F.C8. Al numerous notes,
SuppPLEMEST 79, Prico 10 conts,

'THE ENEMIES OF BOOKS. THEIR NAT-
ural History, their Ravages. How to y Them,
The Cockrogch, the Dop‘l'l‘mntch. the Weevil, the
v

New

'b\bb{ Moth, the 8 w0, tho mn
d thelr Larvie, bod and (Hlustrated  with
twelve figures,  Surrremest 138. Price 10 cents.

THE NORWEGIAN LEMMING AND ITS
Migration.—DBy W. Duppa Croteh, F.LS. A highly

lnton‘zu?c.l&modlsum of tho animal, with utx ac-

count o astonlshing  perd igrations

westward InlomoAuanlk‘sOc«m whereby myrinds

of these creatures voluntarily drown, o Lem-

ming mc::‘nllu uﬁmuit"ﬁ num;.'ro mc&c'm :'l_ld lt:
I ow vis In

nugw. n’, Wid otiveness, l'mhag‘o

Cause of these Suloidal Migrations, Singular Proof
of the former oxistence of tho sunken continent
Atlantis, Also, In sane SuerLesMest, tho Intelli
genco of Anty ete. - SUPMLEMENT 75, Prico 10
cend

THE GEOLOGICAL ANTIQUITY OF
Flowers and Tnscots,—~Ry J. 1, Taylor, F.GE. A
mnln. comprehensive roview of thosubjoct, brings
g forwnrd minny instraetive fnots; with six fHuss
trations. Th b corrolation b |

) dn‘ e invnl:l'm‘l:l o |
socts und flowers,  How the R
Botany. Geologlonl Byl (m{m of Ervolutmm

responde In_tho su on of  Anlmy
Vognlnnlnlg?ll’fm Tlowors 1 ry to I
Inscots necessary to Flowers, nixm
In the Dovantan, tho Switsorinnd
Btonenold ‘Rlatr%.m It]hod'lm;talu M% L
AL gﬁr i
o\:’lii.?,\-p&ozo: ﬁ'\'mluuon. unum-rﬂi'l B
oen

EVIDENCES OF THE AGE OF ICR.—
Ity Hon ry\\'ooamu-d‘l LS An ablo and 1 0«
ve Bh-yl with five HHustrtions,

well, Chemioal Elomon
e e
than Mendow lﬁl! 1 Mm
D%

ntation,
uuts,

ill)b.

| ests and Mesquite Thickets.

0
langm

\ G
e gzeaxaﬂaza:m,g"n.ﬁg:{""‘@,ﬁm:ﬁ- ,
tho Age of Too nsstill in upon
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the of ! Hm_ﬂa
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SUPPLEMENT 70, ?‘rﬂuol’guwgﬂ. it

CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLISMIENT.

e ——

ECONOMIO PLANTS IN JAMAICA,—

Hueeess of Collern,

) Cocon, Bugar Cane, Pineapplon
Coconnut. The Best Kinds aod Host .\Ir-lhm,« of
Cultivation, Usaful Timber Trees, What haa boon

done In radsing Tonk,
Plants,  Clonehionin,
MENT 85, A
Clover, Hone,
Price 10 cents,

Cultivation of Medfclng)
Euonlyptos, Jalnp SUrrL -
1Ko, in samo number, Potato Cultare,

Manufacture, Superphosphotes, oto,

SUGGESTIONS TO THE FARMER AND
',!"“""""l' Fggn; Poultry Fortilizers; A Tost of
”"“""'F L Dotootion of Watored Lard; Adultern-
o of Peppors Green Hay; Caleulus in Horses
l‘l~l-“ to Soften .Ihml Water; Now Mash for Horses;
| fesorvation of Dutter, ote,, with nseful Household
linta. Surrnisese 53, " Prico 10 cerits,

AGRICULTURAT, SUGGRSTIONS. POT-
nsldn 1\:!l‘|4.-uln||n-. Formulas for Pertilizers, Obll-
gatlons to Commares, Grape Culture, A Fruit Bvii-
wrator.  How to Exterminate the White Dulsy
‘ork Ruising. SBurrLesmesr 132, Price 10 m-nlu'.'

AGRICULTURAT, SUGGRSTIONS —
How to keep Stallod Cattlo clean, A i =|‘~“|
that obviates the nocessity of clean g |ln~:| 2 ’(')m,!
Hlustration. Hop Cultare in New York (': t“r
Rlsing Potatoes, Buggostions for Wintee Jl’q o
borries, To Destroy Chicken Tice, hm‘"_‘"’?"“i
Cold on Milk. Cheap Greenhouses, il
I'rice 10 conts, -~

BUMPLEsENT

AGRICULTURAL AND HORTICULTU.
ral Subjects, —Sussox Cattle, 1 fig, New Mothod of
Proeserving Fodder without barns. Two illustr-
tions, Corn Storer and Hay,  Birds and Gurdens,
with 10g, Barnyard Manuro, Value of Cow Dung.
Cotton Seoed us Manure., Manurial Substances, The
Tullp Troa, New Grapes. Fortilizers in Gardens.
Limte Dust, Low-headoed Troes, Liguid Grufting
Wax. SurrLesMesNt 70. Prico 10 cents,

AGRICULTURAL AND STOCK RAISING
Subjects, Kittatinny Blackberry.—By E. Willlums.
Cotswold Sheep, with one Illustration.  Movable
Sheep Sheltor, with one figure,  Polson for Red Spi-
der.  Manngement of Turkeys. Subterranean For-
Tho Tsetze. SUPPLE-
MENT 121, Price10 cents.

CULTIVATION OF POTATOES, —A RE-
port of tho results of & novel contest by members
of the Franklin (Mass.) Farmers' Club to determine
the Largest Quantity of Potatoes to be rised on a
square rod of ground. The report gives the opera-
tions of ten different competitors, the kinds of fer-
tilizers used, the mode of cultivation, how the bugs
woere manuged, ete, The highest yield was nt the
rato of 488 bushels pernere.  Contained in SurpLe-
MENT 201, Price 10 cents.

COVERED BARN YARD AND FARM

Buildings.—Deseription and 4 illustrations of a Coy-

ered Homestend on o Norfolk (Eng.) Farm. Direo-

tions for Construction and Dimensions.  Also How

to Construct & Covered Barn Yard, with e vinf6
00

dimensions, ete. SUPPLEMENT 'lls.
nts,
ABORTION IN COWS.—BY L. FRANK.
wses; Frosted and Blighted Food; Vielent Move-
:_rilgntsl: I;en'g. Annn:i"luml other II’.‘(:‘Iﬁons: @ Myste-
us Infection, and Important 15; Bacteria.
SUPPLEMENT 132, Price 10 cents. o

PLOWS AT THE PARIS EXHIBITION.
Plows and Ox-yokes of Juva, Duteh East India,
China, Spain, and Italy. The History of Plows. In-
teresting Remarks on the Agriculture of Ching, In-
cte. SUPPLEMENT 135+

%IGH'IB'L\G C’B‘\.’ ELEC I‘R’}““CI'I‘Y. BY
Robert Briges, C.E. The Lamps, eto-eloctrio
Muchines, and other "&T”“”’ now used at the
Railway Station ut La Chapelle, Paris. Practical
Running and Cost of the system : Porfect Hlumina-
tion at half the cost of Gas, and other ad
Pixii’s, Saxton's, Clarke's, Slemons and

Hulske's,
Vheatstone's, Nollet's, Alllance, Holmes', Wilde's,

and Gmumme Magmeto-El o ines, The
Serrin and other Lam Jablochkof's Candles.
Experiments in Electric lllumination, Contained in
SUPPLEMENTS 98, 99. The Elcctrie Illu

of MM. Sautter & Lemonnior's Wo

Paris,
| with cost, and one fllnstration. in SUPFLEMEST 38,
A description of Jablochkofl's Electrie Candle,
 SCPPLEMENTS 78, 108. Price 10 conts cach.

' ILLUMINATION BY ELECTRICITY. BY
Jo de I'Academie des Sclences. I;lrt:‘reto(.\)m-

Lighti ill‘:w 1o produco
\lnunnna“ﬁm. SUPPLEMENT
THE TRANSMISSION OF POWER BY
| Electricity.—By N. 8 xgﬁm Mw
possibility of utilizing t of

oto., at long dlnmcm‘., ¢ gogmm m
o, e 87, Brico 1D Cole:

ELE(YI‘RO;EAR;\EPFC TELEGRAPHY.
Ew \ Pope. Threo the
Pl mm"’;&m;m e Tk A
\ c'li'mr the Laws of the Pend

R AT

THE . —LECTURE BY
O O A s Mo 1
Consteuetion of the ! d )

of | und How
Bounds made Visible. The Lissajous
nm'mu‘wgn of ‘“‘hg?m 0D oonts: Ve
VORTEX MOTION.—BY PROF. 0. REY-
I A gt s e

'STRAW FOR FOBDER. BY PROF. G. C. A" Lec






