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“Wovertisements.

Inelde Page. ench insertion - « - 73 centea line.
Back Page, each ineerdion « - - 1.9 a line,

The ahove 8re charges per agate line—about e?rh
words per line. This notice shows the width of the line,
and {8 set in agate type. Engravings may head adver-
tlsements at the same ratg per agate line. by measure-
ment, a8 the letter press. Advertisements must be
recerved at publication office ag early ae Thuraday morn=
e to appear\m pext issue.

RIDE cvcusu

YICTORN ARE BESTI

Send for free {llustrated
Catalofue.

£ Overmau Wheel Co., Makers,
BOSTON. MASS.

THE GREAT TELESCOPES OF THE
World.—A by Prot. John K. Rees, givink a popular
account of all the great telescapes, thelr Powers and
limitatlons and method of construetlon. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 633. Priceld
cents. To be had at this office and from all newsdealera.

Springfield Roadster.
B-I-C-Y-C-LE-S.

8Buperior High.Grade Safety Wheels of both high
and low styles, unequaledin Materlal, Workmanshlp,
Durability. and Beauty, and sold at from
$16 to B268 CEEEAPER
than any other bigh.grade wheels in the market.

Descriptive catalogue of all of our Wheels {r3e on ap-
pllcation.

Springfield Bicycle Mfg. Co.
ITe. 178 ColumbiaAwvenue,
BOSTON, MASS.

HARMON'S IMPROVED

:Leveling Instrument.

With or withont Compnss.
For Enkineers, Contractors, and all
others requiring a low price Leveling
Instrument for grading, measuringz
heights, squariog, or ketling any de-
sired angle. Illuatrated circular sent
: On receipt of stam
2 JOH HAILMON 65 Hav-

erlull Street, Boston, Mass,

THE COPYING PAD.—HOW TOQ MAKE |

and how to use; witb an engraving. Practical directions
how to %re are the gelatine pad, arnd also the anifine ink
by whi c| e co lea are made; bow to apply vhe Wwritten
letterto the + how Lo takeoff mglea of the letter.
Contained {u cmx'rmlc AMERICAN SUPPLEMENT, No.
4 Price 10 pents.  Forealeat this offics and by all
nawndsglers in all parts ofthe country.

N. ¥.8CREW g M'FG CO

8 Elizaheth 5., ©. Docreus, ARL 1
Bcrews for every Mechan(cal business and of any metol.

ELECTRICAL DISTRIBUTION OF
Time. —By Allan 0. Brown, U.8.N. A historical review
of the evolution of the time service of to-day. and a
discussion of the problem of uslpgthe electric current
as a motive power for clocks. An elaborate and Inter-
esting paper. Contained in SOIENTIFIC AMERICAN SUP-
PLEMENT, No. 639. Price 10 cents. To be had at this
office and from all newsdealers.

Address JOHN A. ROEBLING’S8ONS, Manutactur-
ers, T'renton, N. J., or 117 Liverty Street. New York.

Wheels and Rope for conveying power long distances.
Bend for circuiar.

ELECTRICITY PRACTICAL APPLIL-:
cations of.—A pa K vy W. H, Preece, F.R.S.. read be-
fore the Biitiah saciatton, 1888,

view of thi: prtigreﬂs made in electricity 1 all its appil-
on.uona Contained Ln 8o BNTIFIC AMERICAN SUPPLE-
MEXT, Mo. GGa. Frice 10 cents, To be had at this ofice
and from sll vewsdealers.,

The ECLIPSE
HYDRAULIC
. ELEVATOR

Simple, Durable, Economical,
and Absolutely Safe,

Cannot fall or freeze.

| Tuerk Hydraulic Power Co.

New York. Chicage.

HYDRAULIC ELEVATOR AT LES
Fontlnettes.—Description of a hydrauic elevator re.
cently butlt at Les Fontinestes, France. fur lifting canal
boats between reacbes lying in different planes. With

gures. Contained in SCIENTIFIC AMEW®ICAN SUP-
PLEMENT, No. 8663. Price 10 cents. To he had at this
office and from ull newsdealers.

LEAB! L-E.

xS DEVLIN % C0.§

LERIGH AVE & Mmﬂ L

etk
PATENTS

MESSRS. MUNN & CO.,in connectlon With the ubli-

catien Of the SCIRNTIF IC AMERICAN, inue 1o ex-
aminé improvements, and to act as Soﬂcltora of Patents
for Inventors.

1in this line of business they have had fortv-one wears'
exPerterwe, and DOW have wun led JSaoilfties for the
preparation of Patent Drawings, Specifications, and tbhe

rosecution of Applications for Patents {n the United

tates, Canada, and Foreign Countries. 2fessrs. Munn &
Co. also attend to the preparationof Caveats. Copyrights
for Books, Labels, Relssues, Assignments. and Reports
on Infringementa of Patents. All business intrusted to
them.isdone with special care and promptness, oD very
reasenabte terms.

A pmsmphler sebt free of charre, on mpplicalion, con-
tainiea Fuil Information about Patents aug how to pro-
cure tham ; -directions conceraiiig Labels, Copyrigbts,
Durigns, BPatents, A é;peutﬂ Reiganes, Infriokements, As-
gie:ummta, Rejected Cases, Hints on the Sale of Pa-

ete
Wtz' alno seud, freeof charye, a Synowsis of Forelgn Pa-
enl Laws, -Bhowing the cost and method of securiog
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patenta,
361 Broadway, New York.
BRANCH OFFICES.—No.622 and 624 F_Street, Pa-
sific Building, near Tth Street, Washington,

WU

An interesting re- .

—— e

G For 8heds and Poultry Buildings

Excellent Roof. Apybody can apply. Price complete
UNEQUALED

For House, Barn, $2.00 per 100 sq. Feet.
and all out-buildings. Improve and protect your out.bulldings, fences,etc., with
Slate Paint. It is durable, ornamental, easily
»ody can it on. Y
AngR'gE Lg‘g applled, and costs in barrels only
I

tha !nr ﬁampie and 60 cents a ca“on-
17t » How Yol:h (_-!fy

TNDIANA PAINT & ROOFING CO. 42 WEST BROADWAY, NEW YORK.
THE EIFFEL, TOWER.—AN EXCEL-

lent eugraving of the Eiffel one thousand-feet-high
tower. which was opened te t.he pub!nc W days

AT

e

and which isto form a part of the F ncil Expositiod
attractions. may be found, with descn tion, in che Sct-
¥NTIFIC AMERIOAN SUPPLEMENT, NO. 554, To be

had from newsdesalers or at this ofice. Price 10 cents

UNUSUAL
“Bicycls Bargains

FIRST - CLASS MACHINES AT
THE PRICE OF CHEAP ONES.

A pumber ofsecond<.band nnd shop-wornhigh=
grade Bicyclesforsale at very low prices.

All Bizens, Send immediately
for Mpecial Lisat,

POPE MFG. CO.
BOSTON, MASS.
SERPOLLET'S STEAM GENERATOR.

Description of a novel form ol generstor for tbe In-
stantapeous production of steixm. and freefrom danger
of explosion. \vith 2 figures. Contained iD:CIENTIFIC
AMEHICAN SUPPLEMENT, Ne. 864, Price 10 cents.
To be had at this office and from all newsdealers.

Barnes’ Foat-Power Machmery

Complete oputfits for Actual Worksnop
Business. . A customer says: ‘'Consid.
ering its capacity and the accuracy uf
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipeds foot-power i8 simply ele-
gant, 1 can ture steadily for a whole
day, and at might feel as little tired
a8 if 1 bad been wulking
Deser ptive Price i.ist Fres,
& JOHN ARVE‘! C0,
%9 RUBY ST., Hookford, TU.

Scientific Book (jatalogue
RECENTLY PUSBLISHED.
Our new catalogue containing over 100 ges, includ-

lng works on more thanifty diferent subjects. Wlll be
mailed tree to any address on application.

MUNN & CO.. Publishers Scientific American,
361 Brogdwny, New York.

NICKEL
ELECTRU PLATING

PPARATUS
MATEHIAL

HANSUN YANWINKLE R0
NEWARK N.J.
92 LIBERTY §7 MY,

THE PHONOGRAPH.--A DETAILED
desertptiono £ the new ana imprgved form of the pho-
nograph Just brought _out »y son. Witk 8 engrav-
ings. Contalned
MKNT, NO. 3 Prlce 10 cents.
officeand from all newsdeaiers.

INVENTORS and others desirin«g new amclesmannmc.

T'e be bad at this
turedand introdanced,address P. O. Box 86, Cleveland, O.

TEHE NEW NON CONDUOTOR

Sectional 'Plpe 6vermgs,
- ASBESTOS BOILER COVERINGCS,
H. W. Johns Manufacturing Co.

S8OLE MANUFACTUREES OF
W. Jolne’ Asbestes Roofings Building Felts, Flre.Froot Paints, Liauid Painte, etc.
87 Maiden Lane, New York. CHICAGO. PHILADELPHIA, LOFDON.

T HE ORIGINAL |JNVULCANIZED P ACKING

) CALLED THE STANDARD 33} biltemnara omared. o

Acceptno packlng ae IE thNS PACKING unless stamped
hour *“Trade Mark,”

| JENKINS BROS, | et

106 Milk Street, Boaton.
21 North 5th 8t,, Phila.

54 Dearborn &t., ®hleago.

TIMBER AND SOME OF ITS DISEASES.

—An elaborate and avery valuable series of papers

showing the various causes of tbe decay of timber and

how {n manv cases {t can be prevented. Illustrated with

39 ‘epgravings. Coantalned in SCIENTIFIC AMERICAN

SUPPLEMyNT, Nus. 637, 61; , 6 , 644,

645, 656, » 664,665. Price 10 cents eac

or 31 for the entlre series. To be bad at thls office an

from all newsdealers.

H.,

TRAMWAY, COMPRESSED AIR.—DE-
scriptionof aTra.mwa% recently constructed between

incenves and Ville Evrard, and the rolling etock of
which is)}}ropelled bY a mixture of compressed air and
steam. With 2 igures. Contajned iIn SCIENTIFIC AMERI-
CAN SUPPLEMENT, NO. . Price 10 cents. Tobe :
had at this office and trom ail newsdealers.

ACH'N‘STS SURS

~ WATHED -

SEME |1 CENTS cheens 4 0f
FIHILLUSTRATED T aTA-OCUE é‘
Mmmwm ECO 'S FULTON §7 MY \9:*‘ T

MARINE SIGNALS, —DEBCRIPTION
of varlons gpm of forhorns, sireny, Boye, lifhtships
and other armd of muwring slgnuts, With faures
Gontuimsd In $CIENTIFIC AMKRICAMN SDPPLEMENT
No, 886, Price 1 vants, To be bad ut thia ofee aud
trom all newadealers.

of water, snemaﬂy ainpted for

runtning cheaply and e
Privting Prewses,  Elevators,
Jl Church Organs, Cofea Milis,
Sewing Machmes, Laahes, Den-
tal Contrivances, and in fact
any piece of Mechapism, '
raylic
s

inghamton Hyd
and Expemmentsl

ciantiy,

State Street, Binghamtons N

WQRKIHG MODELS siicntors et

Gr wuﬂd made to srder by MASON & RAWCH, suCCessors
I. B. Werner, 62 Contre Street, New York.'

TO BUSINESS MEN.

he value of the SCIENTIFIC AMERICAN a8 ap adver-

‘Wanted 50.000 Sawyers

tisxng medium cannot be overestimated. its circuiation w s and Lumbermen to SAW s
i is mahy tines greater than that of any similar jouroal send us fr fulladdress for acopy of Em.
now published. It #ges into all the States and Ternw- erson’s &Q ookof WS, We are firat

ries, and is read in all the principal lisraries and reading
rooms of the worid. A business man wants something
more than to see his advertisement {n_a printed news-
paper. He wants clrculation. 'I'his he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advortising agent influenceé you to aubstitute
aome other ?;Der tor the SCIENTIFIC AMERICAN, when |
selecting a list of publications in wmca you decide 1t ia
for your interest to advertize. Tbhiais frequentiy done,
for the reason’tnat tne akent gets a larger eommission
from the papers having a small circulation thanis allow-
ed ob the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad.

dress
MUNN dc C0.. t’ublisbers,
61 Broadway, New York.

to introduce NATURAL G A8 for heating and

terapering Sawa with wonderful effect up-

on improving tbeir quality and toughness.

enabling us to reduce rices. Ad

EMERSON, sMITH & co. (la"lo)i
Benver Falls, I’a.

W
8

BOFORS CAST STEEL GUN — BY
Capt. O. £. Michaelis. U.8. A.>The production of #uns
from unforged open hearth steel vy the casting process.
The excellent quality of the guns produced, and thelr
rreedom from blow holes. A plea for cast steel ord-:
nance. Contalned in SCIENTIFIC AMERICAN S8uUP-
PLEMENT, No. 663, Price 10 cents. To be had at this
office and from ail newsdealers.

W
8

Automatlc Kmfe Grmder.

Far grindiey planer khives, drindy any gestred augle. Ke-
voryes gubomaticslly. Boeveled surfzee of knife ig grountd
#ial, inutew) of coneave, as with the ordioary wheel, Machineg
required ho atientlon after the knife = pm&-eﬂy apt abd tha

mach!ne erarted. Itis atmng and s{mple. riutn knives up
G &) inches Tong, 4
LiowmsT EFPRrom Pn.AaNDER Y
. And Cheapest for the Money, With Buzz Azuﬁz.»

ment or withoul. Also mannfacturersof the Double
Acting WATER RAMS.

C. HODGKINS & SON, Marlboro, N. H,

© 1889 SCIENTIFIC AMERICAN, INC

n SCIENTIFIC AMERIO.AN SUFPLE- .

SRS NALLEA

SEAMLESS TUBES. —DESCRIPTION
of the vurious processes of ma ufacture; with 44 figu
{llustrative of the apparatusiused. Countalned in Scnlm'-
TIFIC AMERICAN SUPILEMENT No. §38. Price 10eents.
. To be hud ac this omoe and from all newsdealers.

ERIE ENGINE WORKS ’

.41«

ML ANERLCAY L ELLPEO

95 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
formsof Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones uot furnish-
ed by it oritslicensees res ponsible forsuch
unlawful use, and all the consequences
thereof, and liable to suit therefor.

COPPER TUBES,

THIETERALT BRATEWIRE
Mnchines and 20" Driils.

KE' SEATIH P.DAviS, Rochester, N. Y.
TE R

Scieutific American

ESTABLISHED 1846,
The Most Popular Selentific Paper in the World,

Only 83,008 Ygaar, Includin

Poat . Weekly
Numbers a gYag;'ute *

' This widely circninred and splendldly Hlustrated
paper is published weekly. Every number contalns six-
teen pages of useful information and a large number of
orlginal engravings of new inventionsand discoverles,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Msnufaatures,
Chemistry,Klectrlcity, Teiegraphy. Photography, Archil-
tecture, Agriculture. Horticulture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription,—One copy of the SCIEN-
TIFIC AMERICAN wlll he sent for one uear—52 pumbers—
postageprepaid, to any subscriber {n the Unlted States
or Canada, on receipt of tliree delinrsby the pub-
fishers; slx moanths, $1.50; three montls, £1.00.

Clabs.—8pecla) rates forseveral nAmes, and to Post
Masters. Write for particulara.

The safest way to remit 18 by Postal Order, Draft, ot
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, ete., puY-

sblete NLTITIT & Co.,
361 Broadway, New York.

TE X

Scientific American Supplement.

This 18 a separate a @ distinct publlcation from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanled with translated descriptions,
THE SCIENTIFIC AMERICAN S8UPPLEMENT i8 publighed
weekly, and lncludes a very wlde range of contents. It
presents the most recent papers by emlnent writers in
all the principal departments of Science and the
Useful Arts, embracing 8lology. Geclogy, Mlneralogy,
Natural History, Geography, Archsology. Astronomy.
Chennistry, Electricity, Light. Heat, Mechanical Engl+
neering. Steam and Rallway Epglneering, Mining,
Ship Bullding, Marine Eangipeering, Photography,
Tecbnology, Manufacturing Indnstries, Sanitary En-
gineerlng, Agricuiture, Horticulture, Domestic Econo-
my, Blography, Mediclne,etc. A vast amount of fresh
and valuable informatlon obtalnable In no. other pub-
lication.

The most tmDportant Engineering Works, Mechnpisms,
and Mapufactures at home and abrosd are illustrated
and described in the SUPPLEMENT.

Pricefor the SUPPLEMENT for the United Statesand
Canada, 360 a year, or one copy of the SCIENTIFIC AM=
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Stangle copies 10cents. Address
and remit by postal order,express money order, or check,

MUNN & Co., 361 Broadwny, N. Y.,
Pablishers Scuw’mvm AMERICAN.

Bulldmg Edition.

TEE SCIENTIFIC AMERICAN ARCEITECTS’ AND
BUILDERS' EDITION 18 1ssued monthly. $2.60 a year.
Slngle coples, 26 cents. Forty large quarto pages, equal
to about two handred ordlnary book pages; forminga
| large and splendld Magazine of Architecture, rich-
1y adorned with elegant plates in colors, and withother
! fine engravings; illustrating the most iuteresting ex-
amples of modern Architectural Construction and
allied subjects.

A special feature 18 the presentation in each number
of a variety of the latest and best plans for private resi--
dences, city and country,including those of very mod-
erate cost as well 48 the more expensive. Drawings in
perspective and in color are given, together with full'
Plans, 8pecifications, Sheeta of Detalls,Estimates, utc.

The elegance and cheapness of this nagnificent work
bave won for it the Eoraest Circulation of any
Architeccural pablication in the world. So)d by alb
newsdealers.” $2.50 a year. Remit to

MUNN & CO.; Publishers,
361 Broadway, New York.

PRINTING INKS.

E ‘‘Scientific American” is nrinted with CHAS,
ENEU JOHENSON & '0.'8 . Tenth apd Lom.
bard Sts,, Phila.,and 47 Rose 8t., opp, Duaue 8t., N, X,
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