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“MWMivertisements.

Inside Page, each insertinn - =« 735 cents a line.
Back Page, each insertion - - - $1.00 a line.

The above are charges per agate hne—about eight
words per line. This notice shows the width of the line,
and isset inagate type. Engravings may head adver-
tisements at the sanle rate per agate line. by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursdaymorn-
mg to appear in next issue.

" 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. And do not
let the advertising agent intiuence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in which you decide it is
for yourinterest to advertise. This is frequently done, :
for the reason that the agent gets a larger commission
from the papers having a small circulation than is allow-"
ed on the SCIENTIFIC AMERICAN.

Forrates see top of firet column of this page, or ad-

dress
MUNN & CO,, Publishers,
361 Brmulwny, New York.

BOSTON SEWAGH
description of the system, accompanied with a map
showing the general arrangement, and discharge into
the harber, and with 26 engravings. Centained in
SCIENTIFIC AMERICAN SUPPLEMENT. NO. 524, Price .
10 cents. To behad at this office and from all news-
dealers.

TIRE AND WATER-PrOOP BUTLDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
. COVERINGS, ETO.
Samples and descriptive Price List free by mail,
E. W. JOENS M'F'¢t €0., 87 MAIDEN LANE, N. ¥
CHICAGO. PHILADELPHIA. LONDON. |

i — e m |
LIGHTNING RODS.—DESCRIPTION OF !

of the arran% ement adopted by Mr. Melsens for pro-

tecting the Bruasels Hotel de \ ille against lightning.
With 6 figures. Contained in SCIKNTIFIC AMERICAN
SUPPLKMENT, No. 5'25 Price 10 cents. To be hadat
this office and from all newsdealers.

WITIHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \Vood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
bvR. Ba 11 & C Worcester. Mass. Send for Cata]ozue.

REMOVAL OF SEWAGE —BY W. H
White, C.E.—The five methods in nse in Europe, and
their relative values. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 527, Price 10 cent. Tobehad
at t.hls office and from all newsdea]ers

A PRACTICATL SUCCESS,
VAN DUZEN'S PAT. LOOSE PULLEY OILER.

Thousands in satisfactory every-
day use. Entire reliability and con-
stancydemonstrated in a two years’
test by (weuld be) Eastern skeptics.
Economyshown by reasonable prices
andperfec't performance. Send for

our * Catalogue No. 55.°
VAN DUZEN &__TI FT, Cy_]cmnatl, o .
x MODEL and Send for Circmars,
XPER'MENTA G.E.Jones&Bro,
CYNGINNATI, 0.
WORK SPENAI.TY. (Mention this Paper.) {
VASELINE, PETREOLINE, NEU- [—

traline.—Their method of manufacture. cbaracterlstics.
and various uses. With oue illustratio CoTtug 1l
SCIENTIFIC AMERICAN 1P EPLEMENT A M

10 cents. To be had at thm office and from at
dea]ers.

WM. A. EBARRTI
I'rovidence. R. L (I’ark 8t.) Sixminutes’ walk“'estf‘mmemtmn
Original and Only Builder ot the
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements, from 10 to 1,000 H. P
Send for copy Englneer's and Steam User's
Manual. By J.W. Hlll, M.E. Price$1(.25.

MENTION THIS PAFPER.

PATENTS.

MEHRUE. MUNN & OO in eanneetion with the pabli= |
eation of the SCIKNTIFIC AMERICAN, continue {0 ex-
amine improvenents, and to aet &s Solicitors vl Patents
for Inventora.

Inoths limg of basicoss they have hael forfy one peary
prperiene. nnd now have wregueated faclbiliss for the
prepatitim nf Patent Drawings, *pecitleations, and the
progecution of Appications for Patents in the United
Ataves, Canndn, il Foreign (ountries. Messcs Munn &
i alsontoend to the preparation of Cnveats, Coperights
for Books, Labels, Ieissmes, Assignments, nnd WBeports
an Lnfringemants of ' All bmwing tntrustoed ta
themig donewith specind care nnd prompst ness, (11 yory
ressunible terns,

A pomphlet sent froe of elnrge, on application, eon-
tuining full infurnwation abowt Parents and how to pro-
eurs them: diveetions conceerning Labels, Ooperights,
Pesigna, Palerta, Appends, Relsanes, Infringements, Aa
gignments, Wejected Chses, Hints on the Sue of Pa-
toenta, ole, :

W nlan send, freenf charde, a Nynopss of Foreign Pa- !
tont Taws, showing the cost and met nd of seearing
patenta in all the prineipal eomntrics of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cifie Building, near 7th Street, Washington, D. C.}

] W

WORKS.—A FULL |

more eelehrited telese .‘p{’u ufr

Liiieg

Seientific Jmevican,
BLAKE’S IMPROVED PIPE HANGER
IT IS THE CHEAPEST AND BEST HANGER IN THE MARKET.
N AT M g R T iy
of mains easily obtained. Nu troublesome screws to adjust.
TEINEIINNS BROS., SOILLE AGEINNTS,

71 JOHN 81%, NEW Y()RK. 13 SO_.__F(_)U__ _L‘H 3'1‘ PHILA. .. __‘79 KII BY S'l‘., BOS'I_‘i)_lY:
S AW et ot sendusthar SAW § N lc KEL PI_ AT N )
ful] address for a copy of Emerson’s (3 Book

of NAWS, Weare first to introduce NATUR- A I G
i Aodertat oifeet weon Tproving their
gﬁlaclégy and toughness, enabling us to reduce PO LI S H | NG MAT ER |ALS
S TR (KR & LEVETT
CHEM!CAL CONEW YORKLUSA.

ANTED | prlce Tlists_and pa,rthularE of American

Engines, Tools and Novelties. Send postpaid to T.
Van Zw1?ten & Co., Importers, Sole Agents, Rotter-
oleng Noblsrelamis,

ar ot
QUARTZ AND ITS V ARTETIES —RBY |
W. 8, Beekman,— With distribution of quartz, chemical
composition, varieties, characteristics. Commercial
uses and vaiue. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 328. ’rice 10 cents. Tobehadat this
office and from all newsdealers.

—DERCRIP-
tly conatrueied ot
T Holeoyd Huth.
U in $CIKNTI-

oony,

CIRAM \-i?_-\\ '

1, r‘]r_'.fft‘mr:'w:iv T

l' lgh("i RI(;

acewlers,
Address JOHN A. ROEBLING 'S SONS, Manufactur- T
nllu' N J., or 117 Liberty Street, New York.

d Rope for conveying power long distances.
Send for cu'cular

iri

v1ew< by E. C. Robins, F.S.A., of the various theories :
that have been held respecting the form and the style :

of architectureof Solomon’s Temple, with 8 engravings.

| Contained in &CIENTIFIC AMERICAN SUPPLKMENE
529. Price 10 cents. To be had at this office and from

all uewsdealers.

ENGINES
AN

BOILERS

of abl sIzZewN,

Write for Circular and tell us wh.
B YNE & in
New York v : v
BEastern Agents, I{11.L, CLARKE & CO., Bostou, Sy,
Our patented Vertictl Boiler will not prime. No dan-
ger ot burning fiues.

ROTARY ENGINES.—DESCRIPTION
of several types of effective rotary engineswith inclined
shafts. With 6 figures explanatory of the method of
{ coupiing the shafts. Contained in SCIENTIFIC AMERI-

SEND FOR CIRCUTARS OF

\mmmtsw EAKER V7 ,

50 58“53 ‘

CLINT _
LUBRICATING OILS.—A PAPER BY
C.J. H. Woodbury, giving the results of the examina-’
tion of a single lubricant under a wide range of investi- '

gatien concerning its friction. 1llustra ted with 6 figures. ;
Contained in SCIENITFIC AMERICAN SUPPLEMENT No. :

473. Price 10 cents. To be had at this office and from | Haf“es Pai F[ml Hand iner

all newsdealers, | MACI—IINERY L

. . tora #nd Bullders. Lah.notMakorE and
Mineral Lands Prospected

in Wonel or Metal,
st power, ran, iy
Artesian Wells Bored. Superior Stationary En-
gines, specially adapted to Klectric Light purposes. :

'm;: vathes of these mach
lower and mave More mone
Built by PA. DIAMOND DRILL CO., Birdsbom, Pa.

AT

by any other menns For limm: their

Evu[rkl QU](III‘{J?,."W‘L Tilzmtratind

TRtalopeie ki

PUNCHING HOLES IN SOFT STEEL. W FL&.H]HH BARNES

—A paper by V. N. B. Guerhard, glvmg the results of -y o an'r

experiments undertaken to ascertain the influence of ; Juldrza LW Lany 84, Huckford, [

pldmchgng holes in sgft steel. \\élth 12 figures. NCm}ltam- i A

i ed in SCIENTIFIC AMFKRICAN SUPPLENENT No.

Price 10 cents. To be had at this office and from all SOURCES OF SALTPETER—A PA-

newsdca]&.rs per by C. G. W. Lock, indicating the chief localities of
roduction, and describing processes of extraction.

| ontained in SCIENTIFIC A MERICAN SUPPLUMENT No.
528, Price 10 cents. To be had at this office and from :

CAN *1 PPLEMENT No. 5328. Price 10 cents. To be had
uL th s umcc and from all newsdealers.

RESCENT Rreel {D_Ms [y —
|G €2 g MILLER METOALF 5 PARKIN. R

all newsdealers.

BRHBIBLE STEE fi.“.?.r"“' PERA BLASSES icmze st
T hearianielery, P.K-uiur.am;hﬁar fits for Amateurs,

WLIL WA LMSLEY & Q0. successorsto R &J.
Beck, Philadelphia. Illus Prlce List free to zmv addres&

-REGENERATIVE GAS FURNACES -

1 A new method of heating, by Frederick Siemens. Con-

: tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 4
Price 10 cents.
newsdealers.

To be hadat this office and from all

{"nROP FORGIY

LS,

Gg

d,  PILLINgg s PENGERED‘

H.ARTFORD'CONN

CONCRETE AS A BUILDING MA-
terial. A paper by Thomas Potter. calling attention to
some of the less 1geuerally known, but most vital, points
in connection wi

building purposes. Contained in 8CIENTI¥IC AMFRICAN
SUPPIKMENT No. 487. Price 10 cents. To be hadat
thls office and fn omall newsdea]ers.

VENTILATION.—GREAT IMPORT-

ance of ventilation. Thevitiation of air that is constant- :
1y going on _in inhabited places, exhaustion of oxygen
by gas, candles and jamps. Ventilation by natnral and
artificial means. Contained in SCIENTIFIC AMERICAN
SurprrsmiNt, No. 525, Pricel0 cents. To be had at
thisofficeand from all newsdealers.

INTERNATIONAL INSTITUTE FOR
Lique Carbonic Gas.

. BRU\LER. 837 Broadway, New Yerk.

AL\S.'T‘I{()“\()HTCA I,
Fluw tlre Hrut teleseones
e eseope, Hersclels modif-
1o Methods of uver f01- -
veruents In relescopes
My v Home 1T the
Iiustrated ¢
© ASMERNC AN
’l‘u bix hnd at

Bibb’s Celebrated Original
BALTIMORE
FIRE-PLACE HEATERS,

Te walm upper and lewer roomq
mest
Coal Steves'in the werld,

B. C. BIBB & SON
Foundry Office and Salesreoms,
39 and 41 Light Street,
Baltimore, Md.
MARBLEIZED SLATE MANTELS.

. T Sendfor Circulars.

HEATING BUILDINGS BY STEAM —

y J. H. Bartlett, M.Inst, M.E. A description of the
Holly agstem of zeneratmg steam at a central point,
transmitting it by mains to suitable distances, and util-
izing it for
vices. With 3 ¢n \mg:l
! AMERICAN H1'9In a0 7 M. 47, Price 10 cents.
. be had at {hi4 office and from all newsdealers.
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Hogshead.

AND
Stave Machinery.
Owor 5 variction mana-
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BE. & B. HOLMES,

Il[ FF;\T.(I, N. Y.
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ASBESTOS—NATTURE OF THE MIN-

aril, where found, The best kinda, 1low manufnetur-

ed, N trated with ¥ Hpures of machinery, and st pan We have poeeivad following ]s'ﬂm in
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E E Fax l{ Eh Tryr, famc,u.ml !
STEAM ENGINES. ey ekt B G L

Haorlzontal nnd YVertieal.

"Dredging Machinery,
Flour, ]’owder Slate and
Flint Mill Mnchinel ¥y, Tur-
bine Warer Wheels.

Yok Mfg Co., York,Pa, U.8, A.

] not give vour N 3 L7 fora g0 pump,
:‘Nln.l distanes to Talse.

“W. A, Litchtld. Supl. Mich, Slate {10,
Wemake ':[en “ized of {hese Pamps. Prices 7 Lo
Capacilics 100 o 20000 gallins per hour., Slate Ffor wlat
Jnirpose wioted and womd for Cntulopuon? - P um patt

YAN DUZEN & TIVT, Cincinnadii, 1),

© 1886 SCIENTIFIC AMERICAN, INC

the production of good concrete for .

eat or power by means of mechamcal de- |
Continued in_ SCIENTIFIC -

TR AMERTCAN BELL TRLEPHON 0

9% MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission 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

i individual user of telephones not furnish-

ed by it oritslicensees responsible for such

'unlawful use, and all the consequences

. paper is published weekly.

i thereof, and liable to suit therefor.

HEAT IN RELATION TO CHEMICAL

Action. By Henry Allen. A review of some of the re-
sultsthathaverecently been obtained by experimenters
in the branch of physics known as thermo-chemistry.
Description of apparatus used by M. Berthelot in h s
calorimetric determinations. ‘The fundamental princis
ples of thermo-chemistry explained. Decomposition of
water by metals. Action of hydrochloric acid. Sule
phides. Nitricacid, Contained in SCIENTIFIC AMERIs
CAN SUPPLEMENT, Xe. 291. Fricol0cents. Tobehad
at this office and £rom all newsdealers.

i Lilustrated catalogue
seut on applicationte
WM. T. COMSTOCK,
6 Astor Place,
New York.

DRAWING
INSTRUMENTS. !

OF THE

Srientific Jmevican
The Most Popnlarkg;f:utzlsasg;per in the World.

Only $3.00a Y ear, mcln(hmr Postage. Weekly
52 Numbers a Year,

This widely cirenlated and splendidly illustrated
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, ete.

All Classes of Readers find in the SCIENTIFIC

" AMERICAN a popular resume of the best scientific in-

{all the principal departments of

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. Tt i8 promotive of knowledge and progressin
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by tbe puh-
lishers; six months, $1.30; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
| CAN will be supplied gratis for every club of flve subscribers
i at $3.00 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
of envelopes, securelysealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ade-
dress all letters and make all orders, drafts, etc., pay-

able to
DMLTITIT & COo.,
361 Broadway New York.

T E =

Scientific American Supplement.

This is a separate and distinct publication from

_'THit SCIENTIFIC AMERICAN, but is unitorm therewith

in gize, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPTEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archsology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo=
my, Biography, Medicine, etC. A vast amount of fresh
snd valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

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

Price for the SUPPL.EMENT for the United States and
Canada, $5.00 a year, or one ¢opy.of the SCIENTIFIC AM~
ERICAN and one copy of the SurrLEMENT, both mailed
for one year for $700. Address and remit by postal
ordér. 'express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Publighers SCIENTIFIC AMEICAN,

ffo Iroveicn Subkeribers.—Tnder the foeilities of
fhe Postal Tnion, the SCORSTIFTE AMEHICAN i5 now sent
by post direst. from Noew York, with regmnloelty, to gub-
geriberd jn Graat lailuin Indla, Australin, and all other
British colonies; to Frunee, Anusivia, Belyrivm, Germwiny,
Itussin, aml all other Eoropean States; Japan., Brasil,
Mexleo, and nll States of Central and S0uth Amoerlen.
Terma, when sent to fareign sountTios, Cangda cxeepted,
H, g0l {or SCTENTIFIE AMUHTCAN, une veur; B, gold,
for hoth BCTENTIRIC AMpLIcAN and SUPPLEMEST for
ane year. This ineludes nestage, which we pay. Remit

.+ b¥ postal o expres money arder. ur deaft Lo oeder of

MUNN & GO 3 Brogdway, New York.

PRINTING INKS,

l"ll'I-‘ “Rpientific Ameriean™ ik printed with CITAS)
ENEL JONNSON & 08 INK., Tenth and Lom
bard Btw., Thila., and 47 Hoae HE, opp. Duane 3t, X, ¥,
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