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“Woverfisements.
Inside ’nge, ench insertion - - - 75 cents a line,

age, each insertion - - = $1.00 a line,
The above are charges per agate line—about eight
words per line. This nocice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be

received at publication office asearlyas Thursdaymorn-
ing to appear in next issue.

Joint you have, and if, after following directions, it is not
what we claim, WE WILI. REFUND THE MONEY.

genuine unless so stamped. ¥ Send for Price List, -

‘791 John Street, N. Y,

Use the JENKINS STANDARD PACKING in the wors

Our “ Trade Mark” is stamped on every sheet. None

JENREINS BROS.,
79 Kilby Street, Boston,
13 So. Fourth Street, Phila,

L

©CHIC
EDUCATION OF THE AMERICAN

Citizen.—A ‘seture by I'rof. K. 11. Thurston on the
thems: ** How mouy we best ald In those mighty doeinl
mnvemwents and thode tremendous pollticnl changes
which mark the mighty progress of the raoe toward s
better and # nore prosperons fatnen?”  Contained in
BCIEx 110 AMER (CAN SUPPLEMENT, No. 534. Priee
310 ctlaut,a. To be wad at thls office and from all news-

ealara.

PerfectSmall Steam Yachts. No smoke or noise, sim-
ple, safe; fuel, water gas; 3 cylinder engines. Send
stamp for either yacht or boat cataligue.

THOMAS KANE & CO., Racine, % is., Chicago, 111.
PRESERVATION OF BUILDING MA-
terials by the Application of 8 Parafiin Wax compound,
as recenlly ue upon the Meyptian Obelisk, Central
Park, . By R. M. Caffal.
Contained in SCTENT!F1C AMERICAN SUPPLIKMENT, No.
5:26. Price 10cents. To be had at this office and from
all newsdealers.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. Anddo not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in which you decide it is
foryourinterest to advertise. This is frequently done,
for thereasonthatthe agent gets a larger commission
from the papershaving a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

Korrates see top of first column of this page, or ad-

da : )
5 MUNN &'‘00., Gablishers,
361 Broadway, New York.

Fiee AND WATER-PROOP BUILDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETO.

Samples and descriptive Price List free by mail,

H. W. JOENS ¥'F'a C0., 87 MAIDEN LANE, N. Y.

CHICAGO. PHILADELPHIA. LONDON.

MODERN BRONZE ALLOYS.—A PA-
per by P. K. N‘lrseyi) C.E, prisenting some valuable

data concerning such bronzes as are briog usefuily em-
ployed for engineering purposes. The brunze of the

anclents. Composition of bronzes. Phosphor bronze
and its applications. Silicium bronze. Manganese
bronze. eita metal. Phosphor-copper. Phosphor-

manganege bronze. Phosphor-lead bronze. Phosphor-
tin.  Aluminum bronze. Silveroid. Cobalt bronze.
Containead in SCIENTIFIC AMERICAN SUPPLEMENT, No.
465, Price 10 cents. To be had at this office and from
all newsdealers.

THE CHERPEST AND BEST

Nsto ENGRA\(I \(ed 6

67 PARK PLACE,NEW YORK:

?NGR&UING‘-FDR ALk ILAUSTRATIVE ANP
N CADWERFISING PURPOSES

WM. A. HARRIS,
Previdence. 1. L. (I’ark 8¢.) Sixmi 'walk'W
Original and Only Builder of the
HARRIS-CORLISS ENCINE,
With Harrie’ Pat. Improvements, from 10 to 1,000 H. P

&,

Send for copy Engineer's and Steam User's ;

anunl. By J.W. HIll, M.E. Price 8$1.28.

MARYIDN THIS PAPER.

PATENTS.

MESSRS. MUNN & CO., in connectinn with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine ilnprovements, and to act as Solicitors uf Patents
for Inventors.

In this line of business they have had f, one years'

mce, und_now have unequaled frrilitles for the
preparation of Patent Drawings, Speciiications, and the
sroseciticn of Applieatinns for Patents in the United
1ates, Canada, aiil Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues. Assifnments. and Reports
on Infringements o f Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.
A amfphlgt sent free of charge, on application, con-
tain nﬁl ull information about Patents and how to pro-
cure them; directions concerning Labels, (npuyrights,
Designs, Patents, Appeals, Rel nfring 8, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, ete.

‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
olfic Building, near Tth Street, Washington, D. C.

Fill. one engraving, !

VENTILATION. GREAT IMPORT-
ance of venti atiop. The vitiation of &ir that is constant-
1y going on in inbabited places, exhaustion of oxyeen
by gua, cundles and 'amps.” Ventilution by naiurel aod
artificial wmeang. Comalned in SCIENTIRIC AMERICAN
SUPPLEMENT, N0, 423, Price 10 cents. To be had at

this oftlee and from &1 newsdeslcry,

PACKING co

Eae) Weanted 000 Sawyers and T
s A “ b Lumbermen to send ns their SA “ s
fnlt addreas for & eopy of Emerson's 98 Book
A ot =AW W are first to introduce NATUR-

AT Gas for Dealing wnd tempering Saws
with wonderful effect upon improving their
guality and tohness, enabling oa to reduee

Prices.  Adidrnes
EMERSUON, SMITH & €0. (Ltd.),
sBeaver Falls, Pa.

8

SHOEING HORSES.—ABSTRACT OF A
E‘Euar by Secretary Russell. of the Massachusetts State

nard of Agrienlture, giving some valuable hints on the
proper method of shoeing horses. Contained in SC1EN-
TIFIC AMERICAN SUPPLEMENT. No.461. Pricellcents.
To be had at this office and from all newsdealers.

Address JOHN A. ROEBLING 'S SONS. Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.
heels and Rope for conveying power long distances.

| Send for circular.

THE IMPROVED

Rider Hot Air Pomping Enging
For City or Conutry Residences,
Burns Coal, Wood, or Gas. Safe, Simple!

Durable. 3,000 in use. Send for
Illustrated Catalogue “A.

S5 9AYER & 00, 37 Dey St New Yok,

MACHINERY AND EDUCATION.—A
lecture by Dr. R. W. Raymond, pointing out some inter-
esting analogies betweenthe evolution illustratedin the
growth of natural forms in the visible world aud the

evelopment and adaptation of the human mind and
thought, as modified by environment and education.
Contained in SCIUNTIFIC AMERICAN SUPPLEMENT, No.
523. Price 10 cents. To be had at this officeand from
all newsdealers.

ELECTRIC CONVEYORS.—DESCRIP-
tion of two ingenious systems for the electric carriage
of small ipackages. Illustrated with 13 engravings. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
464. Price 10 cents. To be had at this effice and from
all newsdealers.

DRAINAGE.—A SERIES OF VERY
excellent directions for draining railways, roads, ete.,
by Mr. Charles Paine. Contained in SCIENTIFIC AMERI-
CAN SUPI'.LEMENT, No. 468, Price 10 cents. be
had at this office and from all newsdealers.

EPPS’S

GCRATEFUL-COMFORTINC.

COCOA

TIIE. WALL.—A LECTURE BY PROF.
T. it 8mith, F.R.I.B.A. FPhyaical Qualtiies and Mode o
Comatrueilhg, Wnalle of the Middle Ages, Fgyptian,
rrecian, armd Homan Walls, IMBorent ways of desling
with a Wall. Meponry of the Jews, Omementatiog.
Cowr, Comtained in SMENTLIC AMEHICAN SU PPLE-
MENT, No, 488. Price 10cents. To be had at this office
and frow all newsdealers,

For ROOFS OF ALL DESCRIPTIONS, steeporflat,
can be applied byordinary workmen having no previons
exper}fg&s. Send for Samples and Nlustrated Pamph-

t. ress

let.
W. H STEWART,
74 Cortlandt Street, New York.
IRON-FIBRE PAINT, for Roofs and Factory and
Farm Buildings.

AERIAL NAVIGATION.—DESCRIP-
tion and illustration of a new aeronautic machine, de-
vised by Mr. Fred. W. Brearey, Secretary of the Aero-
nautical Society of Great Britain. Contalned in SCIEN-
TIFIC AMURICAN SUPPLEMENT, No. 46'7. Price 10
cents. To be had at this effice and from all newsdealers

’I‘hemost. sﬁécessfnl .Ll..lb.l‘i(.&lll.l)l-'

for Loose Pulieys in use.
VAN DUZEN’S PATENT
LOOSE PULLEYOILER.

y have used them for the
years. Priceg very reasonab

* Cataloize No. 55;’" sent free.
VAN DUZEN & TIFT, Cincinnati. O.

. OHDT‘E-RA.—-A.BS' "RACT OF A PAPER

osenting the vurlous factsthat

by D, ¥. H. Hamilton.%lg

arc ahsoutely Enown about Asiatic cholera. Contained
In BOIEXTIFIC AMERICAN SUPPLEMENT, Bu 4%,
Priee 10 pents. To ba bad at this ¢fice aod from all
newsdealera. . .

S5ETS UF- CA.STINGS OF
MGCDEL ENGINES
el CATALOGUES
Y FREE.
=ALSD TOOLS,
RTS OF MDOELS

i
I

ON SEWAGE DISPOSAL—RBY PROF.
H. Robinson. Sewage disposal on land. Sewa%e djs-
posal by chemical treatment. Sewage disposal by dis-
charge into_ river or sea.

AMERICAN SUPPLEMENT, No. 46%7. Price10cents. To

| be had at this office and from all newsdealers.

RESERVOIRS.

The only absolutely water-tight reservoirs for town.
and _cities; also acid-prunt reservoirs, For description
send to T. NEW. 32.John Street, New York.

EVOLUTION; THE LATEST AD-

vances of the Doctrine of Evolution. By E. (. Cope nnd

. Ballou.—Present status of the theory. Mr.
Darwin’s views. Beginnings of structuresand origin of
them, adaptetion of means to ends. Everyday phe-
nomena. (ontalned in SCIRNTIFIC AMERICAN SUP-

PLEMENT, No. 529. Price ¥ rents. To be had at this
office and from all newsdealers.

© 1886 SCIENTIF

Highly recommended by those who
Past two
e. Every
1 user of machinery should have our

Contained in SCIENTIFIC ;

CresCenT STEFLIIORKS. -

- MILLER METCALF x PARKIN,
RUCIBLE STEEL °;
13U Fomer Buenor T .

PITTSHI RGH, PA.

n
¥

LIGHTNING RODS.—DESCRIPTION OF
of the arrangement adopted by Mr. Melsens for pro-
tecting the Brussels Hotel de Ville against lightning.
with 6 figures. Contained in SCIKNTI¥FIC AMERICAN
SUPPLKMENT, No. 525 Price 10cents. To be had at
this office and from all newsdealers.

ICROSCOPE

Telescopes, Spectacles, Barome.
ters, . Thermometers, Photo-

‘graphic Outfitls _for Amateurs, Opera Glasses, &e,
H.WALMSLEY & CO.successorstoR.& J.
Beck, Philadelphia. Illus. Price List free to any address.

. STEAM ENGINES.

Horizontal and Vertical.

F Dredegliug Machinery,'
- Flonr, Powder, Siate nnd
Fling Mill Machineyy, Tur-
bine Water Wheela.

Yourk ¥fg Co., York, Pa. T. 8, A.
THE MANUFACTURE OF CRUCIBLE

Cast Steel.—A paper read before the Steel and Iron
Institute by Henry Seebohm. A presentation of the
facts connected with the oid-fashioned method of con-
verting bar iron into steel and then melting it in clay
pots to form ingots of cast steel. Containsil in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. -16i4. Price 10
cents. To be had at this office and from al} newsdealers.

' Pat. Hand Power§

Barnes’ Pat. Foot # Hand Power§
AL ACEINEELY, S18.

Contractors and Hullders, CabinctMakera aad k
Jobhers 10 Wodd or Mo : wiir ’ A
have no ptenm power, can, by us . [
ing outfty of thoss machines, bid | ;-“w7
lower and save more money than e
hy¥ any other means for doing their ;
work. fold on trial.  Ilustrated
Catalogue FREE.

W. F. & JOHN BARNES (0.,
Addres 1999 Raty ., Rockford, T

CORRESPONDENCE BY MEANS OF
Pigeons.—Intelligence of pigeons, breeds preferred

arrengement of cotes, organization of cotes, food

coupling, rearing and training, velocity, with 7 figures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, N 08.
522 and 526, Pricel0 cents each. Tobe kad at this
office and from all newsdealers.

Bibb’s Celebrated Originé.
FIRE-PLACE HEATERS,

To warm upper and lower rooms,
The h 1

, OBt
Coal Stoves in the world,
B.C. BIBB & SON
Fouondry Office and Salesrooms,
89 and 41 Light Street,
Baltimore, Md.

MARByE1ZED SLATE MANTELS.
9FSend for Circulors.

THE CONVERSION OF HEAT INTO,
useful work.—A series of interesting lectures by Wm. *
Anderson, M. Inst. C.E, presenting the modern views ;
connected with the conversion of heat into useful |
work., I. Laws of motion, the principles of work and !
energy, and the laws of impact. II. Theories rf oscilla-
tlon and vibration. (II. Propertiesof gases and vapors.
IV. Transfer of the invisible molecular motion of heat,
and its change into _the coarser and apgurem motion of
' mechanical work. V. How the waste of heat in furnaces
is prevented by the Siemens regenerator. 'I'he principle
further illustrated. Cowper stoves. The gun as 8 con-
verter of heat. VI. Heat engines proper. Ilustrated
with 53 ennravmﬁu. Contained in SCIENTIFIC AMERICAN
SUPPLEMENTS, Nos. 498. 499, 500, 501, 502, 503,
Price 10 cents each, or 60 cents for the series. To be .
had at this office and from all newsdealers. )

LOVEGROVE & C0.
PHILADELPEIA, PA,
Builders of

ENGINES
BOILERS.

4 to 60 Horse Power. Most reliable engine made.
Reasonablefiprices,

IC AMERICAN, INC
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This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 80th,
1877, No. 186,78%.

Thetransmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

STEAM CATAMARAN MAY BAR-
rett.—Plans and specificationn of the catamaran May
Barret]l, a family cruising boat built for use on rivers
and laken. Construction of hulls. deck beams, main
deck, upper works, engine and boiler, wheel. With 10
figures. Cotanined in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 472, Price 10 cents. To be had at this
office and from-all newsdealers.

j Illustrated catalogue
sent on application to
M. T, COMBTOOK;
6 Astor Place,
New York.

DRAWING |
INSTRUMENTS.|

OF THE

Seientific dumerican

FOR 1886.
The Most Popnlar Scientific Paper in the World,

Only $3.20 a Year, inrindin
52 Numbers a

Postnge. Weekly
B,

This widely clicnlated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Klectricity Telegraphy.Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and pregress in
every community where it circulates.

Terms of Subscription.—One copy of the SOIEN-
TIFIC AMERICAN will be sent for one year—62 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty

; cents by the publishers; six months, $1.60; thre®

months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratisfor every ctub of five sudbscribers
at $3.20 each ; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
ofenvelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, etc, pay-

PP LTI & CO.,
361 Broadway New York.

TE®

Scientific American Supplement.

This is a separate and distinet publication from
THK: SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIKNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History. Geography, Archeeology, Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Rallway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vastamount of fresh
and valuable spformation pertaining to these and allied
subjects is give®rthe whole profusely illustrated with'
engravings.

The most important Bngineering Works, Mechanisms,
and Manufactures at home andabroad are represented
and described in the SUPPLEMENT.

Price for the SUPPI.LEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM«
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $700. Address and remit by postal
order. express money order, or check,

MUNN & Co.: 361 Broandway, N, Y,
Publishers SCIENTIFIC AMERICAN.

‘1'0 Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Rem#t

by postal or express money order. o? draft to order of

MUNN & CO., 361 Broudway, New York.

PRINTING IN KE

' Befantific Amerlcan® g printed with CHAS,
ENEU JOHNSON & CO.S INK. Tenth and Lom-
bard Ste., Phila., and 47 Roee 8t., opp. Duane St,, N. Y,
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