Srientific |

ESTABLISHED 1845.

fn ]

MUNN & CO., Ediiors and Proprietors.

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

TERMS FOR THE SCIENTIFIC AMERICAN,

One copy, one Fiar, peataye included............. .. %3 20
One copy, Six smisnths, postase included . 160

Clubs.—One extra cipy of THE SCIENTIFIC, AMERICAN will be supplied
gratis for every club of five subscribers at $3.20 each; additional copies at
same proportionate rate. Postage prepaid.

Single copies of any desired number of the SUPPLEMENT sent to one
address on receipt of 10 cents.

Remit by postal order. Address

MUNN & CO., 37 Park Row, New York.

The Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. 'THE SUPPLEMENT
is issued weekly ; every number contains 16 octavo F[ages, with handsome
cover. uniform in size with SCIENTIFIC AMERICAN, Terms of subscription
for SUPPLEMENT, $5 00 a year, postage paid, to subscribers.  Single copies
10 cents. Sold by all news dealers throughout the country.

Combined Rates. —The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, postage tree,on receipt of seven dollars. B(th
papers to one addressor different addresses, as desired.

The safest wazqto remit is by draft, postal order, or registered letter.

Address MUNN & CO.,37Park Row,N. Y.

Scientific American Export Edition. .

The SCIENTIFIC AMERICAN Export Edition is a large and splendid peri-
odical, issued once a month. Each number contains about one hundred
large quarto pages, profusely illustrated. embracing: (1.) Most of the
plates and pages of the four preceding weekly issues of the SCIENTIFIC
AMERICAN, with its splendid engravings and valuable information; (2.)
Comumercial, trade, and manufacturing anneuncements of leading houses.
Terms for Export BEdition, $5.00 a yeir, sent prepaid to any part of the
world. Single eopies 50 cents. &~ Manufacturers and others who desire
to secn e foreign trade may have large. and handsom ely @isplayed an-
nouncem2nts published in this edition at a very moderate cost.

The SC.ENTIFIC AMKERICAN Expert Edition has a large puarinterd circu-
lation in al] commercial places throughout the world. . Adidress MUNN &
C€O0., 37 ’ark Rew, Nvw Yerk.

VOL. XXXIX., No. 5. [NEw Serms.] Thirty-third Tear.
NEW YORE, SATURDAY, AUGUST 3, 1878,

Contents,

(IlNustrated articles are marked with an asterisk.)
Acoustic telephone* [781 ......... 7 ! New-agricultural inventions 68
Advertising for foreign trade ... gt New enginC>ring inventions ’(7g
2 Newinventions ........... )

American Institute Exhibition . 72 New inventions -
Animal ligquid from stinkinz (3].. % New mechanic Llninventlo:\s 3

Anodes [14] ....oven civiininan 75 . New portablemill =........ 0
Antiseptic properties of borax... 73 New power press * .. (1]
Astronomical note «... 1 New stimulant... ‘4

tralian jabirn* ... ... . No credit,.......... L. 6
ﬁ}ﬁ@r“%‘ p Ste metals o . .
4)..

Notes and querjes...... .. ... k]
Bell telephone ltg 0il to thin printer’s ink [13]. Kt
Benzinesaturate! Patent office decisions.... 67
Blondinian mouse Phosphor bronze.. .1
CHmra improvemsent 73 : Plantain leaves in toothache..... 13:
Coarto telephione [, .. 15 | Potato flour (22) ..... vees B
{:hangentlo eper dowers [25 B 'reacrving froalk cgpsd . )
Coor Wiindnsas ... 74 ' Properties of woetal atiminum B 75
Correcting leading screws.. 68 : Rationale of the “curved buil" l| 55
Costs of silver amalgamatio: 64 Hougips fur making téndline (8] bii]
Decline in price of petreleum 69 ¢ Hermoving odlne 7100 ..., b6}
Deepgas well.......... 11 . Sufety oxygen wappariius *, . 13
Eclipse of the sun*. 68 . Sheet metal working presses * K]
Electric manometer... 74  Small pressure blower* (27]...... 7_5 :

. 67 Smoke and Sparks...........c.... ..
7 Snyder’slittle giant engine *..
68 Soiling of shirts by dust [113
75 Solubility of cotton............
75 - Spontaneous combustion[19]..... ©
Superfluous hair [26].......... . B
Sutro tunnel... .... .. .
3 : Telescopic specula [1f]..
Thread telephone * [u§|...,. -
¢4 - Treatment of the drowned
%  Vulcanizing rubber [17° ..
ﬁi i Zoolagical garden, ['hiifate
s

Emery grinding machinery*
Exterminating red ants [9%
French pavements*. .,
How to cepper iren [23
How to dissolve zinc Lee e
How tomake fly paper (4] ...... 75
Imitation hard rubber, etc. [15]..
Improved railway speed.. R ¢
Iron direct ..
Labor in France ..
Liquid bronze [21] ..... .
Microphone and telephon
Natural history notes.....

TABLE OF CONTENTS OF
THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 1835,
For the Week ending August 3, 1878.
1. ENGINEERING AND MECHANICS.—Steel Armor Plates. An jmpor-

tant trial of Sir Joseph Whitworth’s Impregnable armor Qlating.— he
Great Seven Mile Rock Tunnel; the Raltimore Water Works. The

Temporary and Permanent Water Supplies. Construction of the Stone *

Dam, and the Aqueduct, and the formation of an artificial Lake, with
three profiles of the Aqueduct. i )

Waye Lines. Their True Form, and how to Build Ships in accordance
with them. By Dr.J. CoLLIs BReW~NE. Dr. Browne’s Principle in
Vessel Construction, with descn{)tionand engraving of his yacht “Kala-
fish,” and 13 figures explaining how to avoid pitching, shipping seas,
anli tpooplng in sea-going vessels.—New Safety Xamp.—A Novel

alute.
II. TECHNOLOGY.—White’s New York Malt House. Objects and opera-
tions of malting, and grains used
cess.—Malachite Green.—Progres
?rovﬁn Alizarine.—Ceruleine and Galleine.—Black Dyes.—Concrete de
avelle.
Obernetter’s Reyersed Negative Process.—Transparencies for Win-
dow @rnamentation. —Photugraphing a Trotting Horse. A series of
Successive negatives taken of a horse at full speed, to i lustrate the

stride.--Paper Negatives.

III. FRENCH UNIVERSAL EXPOSITLONOF 1878 —Plows at the Exposi-
tion; 8 illustrations and description of the Plows of Java, the East In-
dies, Spain, China, and Italy.

Locomotive Engines; Western Railway of France ; 8 illustrationsto ’

seale, wlith deseribtion and dimensions.

IV. CHEMISTRY AND METALLURGY —Coating Metals with Tin.—Gal- '
lium and Aluminum Alloys. By LECOQ BE BOISBAUB:AN.—Forma-|

tion of Metallic Aresnides. llr A. P:SCAM PS.—Researches on the Ac-
tion of Dried Oxali¢ Acid on Lhi: Primary, Secondary, and Tertiary Al-

cohols.

V. ELECTRICITY,LIGHT, HEAT, ETC.—The Electric Light.—New Elec-
%ric Iﬁm%p.—'[‘he Inductophone.—Andreas von Ettinghausen. Short

ketch of his Life and Investigations in Physics.—John B. Patten, of

v AR AL g B
— HISTORY, GEOLOGY, ETC.—The Canons of the Colo-

ado. Complled from the I{nEort of J. W. Powell. Geologist in_Charge

Geological and {3¢ipzraphinal Survey of the Territories.  No. V. The
Timber, Grazing, and -\ rable Lands of the Colorado River Basin. with
Interesting Account of the Indians of the region. The State of the
Artsamong them; Methods of Hunting; their Isolation. Objects of
Curious Archseological Interest. Ruing of Ancient Stone Houses.
Cave Dwellings, and Terrace Gardens. Pottery, Mealing Stones, Old
Trails, and Rock-hewn Stairs Discovered. Why the Ancient People
fled to these barren regicns, 18 engruvi ugrd of the Geological and Pic-
turesque Features of the country.  The (iyondes on Pine Creek ; Cave
Lake 1n Kanab Canon; Temples of Rock Rovers’ Land; Elfin Water-
Pocket, showing the curious pockets in the rock that afford the sole
water supply on the Indian Trails; and several scenes in the Colorado
Canons —A Diving Dog.

‘The Richmond (Mo.) Cyclone. The Wide Destruction and Hingulur
Effects. Facts to disprove the Agency of Wind and to suppart the
Elgcg'xcaa:&cttlon o{ }Ehgse Storms.

ew Crater on the Surface of the Moon.

VIL—MEDICINE AND HYGIENE.—Nervous Exhaustion. By GEORGE
M. B‘hARD, M.D. Symptoms: Tenderness of the Scalp; Tendernessof
the Spine; General or Localltching; Abnormalities of the Secretions:
Tenderness of Teeth and Gums; Vague Pains and Flylng Neusairias -
Flushing and Fidgetiness; Tremulous and Variable Pl and Ooone
stonal Palpitations ; Sudden Giving Way of General or Special Func-

tions; Special Idlosyncrasigs; Sengitiveness to Hot and Cold Water

and to the Weather; Frelinzg of Profound Exhaustion; Desire for

“tiinulands, ete.; Insomnia; Wervous Dyspepsia; Partial Failure of

Memury ; Deflcient Mental Control ; Sexual Exhaustion ; Seminal Emis-

sions; C"hanges in Expression of Features.—A
Subjects for%)issectiollll. Threatened Dearth of

VIIL.—AGRICULTURE, HORTICULTURE, ETC.—Outward Marks of a
Good Cow., By Capt. JOHN C. MORRIS. Carelessness in Breeding.
Mark_s of the Hanuysume Cow.  Marks of the Best Milkers.—The Most
%’:)?1.]1;1:\ I]%ee_t.o Keep. ThelItalian Bee. How to Italianize a Colony.

ATELY AUOILICE .

IX,—CHES= RECGR. Biographical Sketch of X, 8. BREWSTRR,0fS -
field, Mass. ; with Prrtralt and one of his Problems.—Lebanon :‘:‘T!(]ld
Tournament, No.2.—Association Letter Tournament of 1878.—A Work
on Problem Composing.—Solutions to Problems.—Valedictory.

Price 10 cents. To be had at this office and of all newsdealers.

Scientific dwmervican, _

SMOKE AND SPARKS., lor more copper lined troughs, set side by side and connect-
The recently published advertisement of the Metropolitan } ing near the ends, each furnished witha copper bladed screw
elevated railroad of New York city, for some device for i made to revolve therein close to the bottom; and that both
preventing the escape of sparks from their locomotives, }the lining and blades be coated with mercury, a quantity of
touches a matter interesting as well to all railroads, and @ which shall also be placed in the bottom of the troughs. If
one whose successful solution would be of more value than the ore were reduced to a sufficient fineness and run into this
any other improvement now sought by them. It is well amalgamator it would be pushed to and fro, throughout its
known that the * spark tax” in the shape of damages for length, again and again, until every particle had been re-
destroying fences, crops, buildings, bridges, snow sheds, ' peatedly brought in contact with the revolving blades, the
etc., is no light burden to many of our roads, though it'lining and the quicksilver lying in the bottom. No accu-
may not be as well understood that these sparks are the pro- mulation of slimes, noflouring could occur under these condi-
duct of suchimperfect combustion that thereby a large per- |tions, we think; nor would the wear on the machine or the
centage of the calorific value of the coalis lost. | power required to run it approach that of the present amal-
It is surprising when one considers theimportance of a gamator.
remedy that its discovery has been so long delayed, and ' Perhaps for this the ore should be more finely powdered
 that it was left for a smallcity road to be thefirst to pub- than for the pans, which of themselves do a great deal of
licly advertise its necessity, notwithstanding the fact that: grinding; but as finer pulverization is coming more in vogue,
there is scarcely a railroad in the country, or indeed any |and in most instances much to the advantage of the innova-
where, to which the remedy would not be of greatermoney ' tors, other styles of amalgamators tosuit the new conditions
value. , must naturally make their appearance.
It can hardly be fear of direct pecuniary damage which e et A
may arise from escaping sparks that moves the Metropolt-! ADVERTISING FOR FOREIGN TRADE.
tan Company to an attempt to subeue them, for lossin this’ ,he course of trade of late years has pretty thoroughly
Il way would never be excessive in a city with such a compe- _established two things, namely, that American manufactures
: tent fire department as ours; it must e the force of concen | are well fitted to compete with those of other nations in the
i trated public opinion alone—possible and efficient only in’ markets of the world, and that our future home prosperity
large communities—which, though it quietly endures time- must hinge very largely on our ability to extend our foreign
honored nuisances (a cause of congratulation totbe Boards trade. If we had to-day an assured foreign market for a
of Health and Police), is now aroused and excited by the de- 'Jarge part of the products which our factories are capable
. velopment of a new one. i of turning out, the home demand for the same goods would

| Deflecting arches in the fire boxes, spark arresters in and : pe straightway increased enormously. Many of our mills
! on the smoke stacks, designs for wetting down, and designs ! are idle not because they represent so much productive
tor returning the sparks to the fire box, and grates of vari- power beyond the national capacity to consume, but because
- ous kinds have all fallen short of the purpose in a greater or 4 large proportion of our consumers are on shortallowances,
: lesser degree, and still the search for something suitable for lack of employment, or other reasons. The momentthey
! goes on. jare set to work their expenditures will increase; and many
i Inhis treatise on the steam engine Mr. Bourne, who has!ygeful industries, now languishing for lack of a market,
: almost exhaustively studied, investigatei, and experimentcd would revive and flourish on the increased home trade. It
_in the matter, says: *‘Nearly all the expedients hitherto in- would appear, however, that the initiative must come from
troduced for burning smoke.(this includes the fine cinders); foreign orders. Accordingly it isat once a sound financial
in locomotives are adaptations of the devices heretofore in | policy and a yatriotic duty on the part of our great manu-
use for burning smoke in land engine furnaces. DBut the’ facturers to make their wares known in the widest manner
rapid combustion which a focomotive boiler requires renders possible. That many of them appreciate the policy is evi-
. the burning of smoke by any of these ancient devices a mat-. dent from the advertising pages of the numerous export
i ter of very difficult achievement, and it seems to be indis- I trade journals that come to our table. That the same line
* pensable that a method founded on a totally new principle: of evidence is not overlooked abroad is plainly shown in the
should be introduced. It appearsto us that the fuel and I comments of the British Tronmonger on the vigor and deter-
; air must be fed in simultaneously, and the most feasible Way mination with which our export trade journals have entered
i of accomplishing this object seemsto be in reducing the the fields of trade so long all but monopolized by the British.
! coal to dust and blowing it into a chamber lined with fire The Ironmonger notes also the well displayed and handsome
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gé' brick, so that the coal dust may be ignited by comingin con-: advertisements by which our manufacturers make known

tact with red hot surfaces after having been mingled With their products. In the matter of engraved illustrations the
the quantity of air necessary for combustion. This, how- American advertisements are immensely more attractive
ever, in common with other improvements upon the locomo- | than those of the British, and already British agents abroad
tive, requires to be worked out.” lsrc sending home the complaint that better cuts and better
There is no question but the majority of the mechanical . printing must be employed by their superiors, or else it is
. designs we have above enumerated are ingenious and usefu, y:eless to expect success in competition with American arti-
but they have not been evolved in recognition of the un-’gans and artists.
doubtedly correct principle laid down by Bourne, and hencci The American papers specially devoted to the advance-
“have failed to satisfy the coenditions. ‘ment of foreign trade are the New York Times, Spanish
Doubtless the policy which many of the raifroad corpora- - edition; Journal of Commeree, Spanish and Portuguese edi-
tions have of late years pursued toward inventors has had tion; Frank Leslie’s Spanish and Portuguese edition; Phila-
much to do with the continuance of this costly nuisance, for: dclphia North American, Spanish edition; Boston Journal of
it is notorious that inventors, who are rarely shrewd men Ofl Commerce, export edition; Iron Age, monthly; EI Espejo,
business, fare worse in the hands of these companies than’ Spanish; the Amerécan Muil, the American Exporter, and, we
they do with any others with whom they have dcalings. may add, the SctenTIFIc AMERICAN export edition.
The acknowledged necessity of the Metropolitan road will- To some this list may seem out of proportion to the
naturally bring many devices before the public, as well as amount of our foreign trade. We do not think so; it is
to the notice of the company, with more orless well founded ' certainly not out of proportion to the trade they will help
claims to investigation; and it is to be hoped that our na- to buildup. Theworld is wide, and, as yet, comparatively
tional ingenuity will not be taxed in vain; that to ourinvent- few of its inhabitantshave learned how many things Amer-
ors will belong the credit of a final settlement of the question. ! ica can supply to meet their various needs. As fastas the
Another objectionable feature, and the cause of well'information is conveyed to them the demand for American
grounded complaint in addition to the smoke and flying cin- products will increase, and trade will follow. That wide
_ders, is the offensive sulphurous odor from the burning coal. awalke merchants and manufacturers appreciate these facts

_ Suggestive, at least, of the solutions of these difficulties, if is clear from the promptness with which they avail them-
not fully satisfying all the required conditions, are two ar-'selves of the new opportunity to reach the outside world
ticles which we have given in recent numbers of this jour- . afforded in the SCIENTIFIC AMERICAN export edition. The
nal, the one entitled ‘“Our Iron Industry,” and the other second issue, published this weck, carries out the advertise-
‘“Preparation of Iron Fuels;” in these we called attention, ' ments of over one hundred of ourleading houses. Wemay
among other matters, to some of the advantages arising from say also, without boasting, that no paper ever set out on a.
the use of pulverized fuel, and to the economical prepara- jlike errand so generously freighted with fresh, timely, and
tion of coal in a manner that would prevent smoke and sul- "useful information,

phur fumes, and it seems highly probable that a combina- - s —tlt B A— e —

tion of these devices, or some modification of them per-: Labor in France.

haps, may meet the present exigencies, and that their econ-{ The Consul at Nice reports that the common labor of his
omies would more than compensate for the expense of ap- | district on roads, buildings, etc., is monopolized by the in-
plication. dustrious and frugal Piedmontese, who earn from 30 to 38
cents a day. Agricultural laborers arefew in number, and
earn from 47 to 57 cents a day. The small farms are mostly

COSTS OF SILVER AMALGAMATION.

From several of the prominent Nevada silver mines we
learn that the cost of the wear per ton of ordinary silver
ore upon the amalgamating pans in general use varies from
60 to 65 cents, anrl that from 1to 11§ pound of quicksilver
per ton is lost in slimes and flouring, each pound carrying
off with it about $1 worth of silver. In some instances the
pans are supplemented by inclined tables, covered with
quicksilver-coated copper, which arrest a portion of the
slimes.

It seems to us that something better than even this combi-
nation could be devised, which should cost less and be more
effective and economical in its working—something partak-
ing of the nature of each. Let us imagine, for instance, two
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Itilled by the peasants, who own them or work them on
"shares. Mechanical labor is comparativcly high. Plumbers,
_coopers, and upholsterers get from $1.20 to $1.56 a day; car-
-penters and smiths from 88 to 98 cents; journeyman tailors
-as high as $1.56 ; compositors, shoemakers, and masons from
| 80 cents to $1 per day. The cost of living to the ordinary
Maborer is from 30 to 38 cents daily. His food is Indian
-meal, bread, vegetables, and wine. Meat is seldom eaten.
i Meul costs 8 cents a pound, and wine 6 cents a bottle. Wages
, have not materially varied forskilled artisans in the last five
“years. The export trade of Nice is exclusively confined to
oils, perfumery, fruit, and flowers, and is in a prosperous
state, increasing rather thun diminishing.
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