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“Mdvertisements.

lnlﬂe Pace, each insertion - = « 75 centa a line.
Page, ench insertion = = - $1.00 a line.

The above are charges per agate hine—about eight
words per line. ‘This notice shows the width of the line,
and is set inagate type. Engravings may head adver-
tisernents at the same rate per agate line. by measure-
ment, a8 the letter press. Advertisements must
received at publication office as early as Thursday morn-
ing to appear in next issue.

The March of Progress!

OUR LATEST IMPROVEMENT!

‘Competition in the life of trade,”’ and if you
have not seen our imtroved $:3 Shoe, made for the
Suunner and Fail trade of 1888, yon cannot im-
agine how lively trade is. or how hard our compeutors
have to work to keep within sight of us.

A8k your retailer for the James Means’ $3 Shoe, or
the James V eany’ 4 Shoe, according to your needs.

P’ ositively none genuine uinless having our nume and
price stamped plainiy on the 8oles. Your retailer will sup-
plyyou with shoes 80 stamped if you insist upon his doing
80; if you do not insist, some retailers will coax you into
buymg inferior shnes upon which they muke a larger

JAMES MEANS'
$4 SHOE

CANNOT FAIL

Such has been the recent progress in our branch of
industry_thut we are now able to affirm that the James

Means’ 81 Shoe is in every respect equal to the shoes
which onl a tew years ago were retailed at eight orten
dollars. you will try on a pair, you will be convinced

that we do not exaggerate.

Ours are the original $3 and $4 Shoes, and those who
imitate our system of business are unable to compete
with us in quulity of factory products. In ourlines we
are the largest manufacturersin the United States.

Shoen from our crlehrated factory are sold
by wide-awanke retailers in all gm ts ot 1he
cnlmtry. We will place them eaxily within your reach
in any State or Territory if you will invest one cent in a
postal card and wrlte to us, mentioning the SCIENTIFIC
AMERICAN.

J ames Menns & Co.. 41 Lincoln St., Boston. Mass.

Barnes’ Foot-Power Machmery

complete outfits for Actual Worksno
Business. A customer aays: * Consid-
ering its ca%‘ city and the acouracy 01
your No. athe, L do notseehowit
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. 1 can turn steadily for a whole
day. and at night feel as little tired

if I had .been walking around.”
Descnpr.ive Pnce List kree.

W. ¥. & JOHN BARNE2R CO,

199 RUBY 8T.. Rockford. Tll.

T0 BUSINESS MEN.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. its circulation
i8 many times greater than that of any similar journal
now published. 1t goes intoallthe 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-
pipe He wants circulation. This he has when he
advetises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in wowcn you aecide 1t is
for your interest to advertise. Thisis frequently done,
for the reason tnat tae agent gets a larger €ommission
from the papers having a smull circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

Forratessee top of first column of this page, or ad-

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

Te KODAK BAMERA

Instantaneous
Pictures!

i, Anybody can use it.

No knowledge of
photography is
necessary.

The latest and
best outfit for ama-
teurs.

Send for descrip-
tive circulars.

Price $25.00.

The Eastman Dry Plate & Film Co.

ROOREAa T, Iv. X,

PATENTS.

MESSRS. MUNN & CO.. in connectinn with the publi-
cation of the SCIENTIFIC AMERICAN, coptinue to exs
amine improvements. and to act as Soliéitors uf Patents
for Inventor

10 tis line of business they have had Ferty.on- vears

6. and now nave uneQualed fac for the
preparation of Patent Drawings, 3peciticatipns. and the
proseention of Appllcations for Patents in/the United
Fintes, €anada. and Foreign Countries. \iessrs Munn &
Co. alsvattend t o the preparation of Caveats. Cop, f{rigbtu
for Books. [.abes. RReissues. ..88ignments.. and
on Infrinkement s of Patents. All business mtrusr.ed to
them is done with apecial care and promptness, on very
reasonable terins

A pamphlet sent free of charge. on application. con=
taining full information about Patents and how to pro-
cure them; directions concerning Labels. Copyrights,
Designs, Patents. Appeals. Rnissues. Infringements, As-
am&nivzés. Rejected Cases. T1ints on the Sale of Pa-

We also send. ‘reeof.charge. a Synoosis of Foreien Pa.
tent Laws. showing tne cost ang method of securing
patents in all the principal countries of the wxorid.

MUNN & CO., Solicitors ot Patenu,
381 Broudway. New York.

BRANCH OFFICKS.—No. and 64 F Sl.mt, Pa-
cifio Building, near 7th Btreet, Wach\nan

'THE GUTTA PERCHA & RUBBER MFG. CO.

The Largest Manufacturers of Mechanical Rubber Goods in the World,
ESTABLISEIFRD 1880.

Packing, Belting, Hose, Mats, Matting, etc.

New York, Chicago, San Francisco, Portland, Oregon.

The “ALLARDY SPIRAL SCREW DRIVER.
For dachlnists, Gunand Lockstoithia, Cabinet Makers and othera,
Ing tool extaot. .

Bavea its cust fn 4
A ¥vory Rhort Bime.
Best guality of material.

For Light and Kapld Work,
The greatast lubor sav—

Buperfor workmunshm Wo tlreseme turoing of the hand aoa
Iwmm:z of the wris'. Price sz.-z-s fzmim. Hee Hlustrated notice In SCAENTIFIC AMERICAN,
1, 1655 THIs. ALFORD II\Eli E (, .. mole Agents, 77 (lluu el's Isl:reel, \ew

JA MFS B. EADS.—AN ACCOUNT‘ OF‘
the life and iabors of this eminent engineer, Witha
portrait. Contained in SCIENTIFIC AMKRICAN SUPPLE~
MENT, 59-2. Price 10 cents. To be had at this

STEEL BALLS.

For Auti-Friction Beurimzs, ot
Best Cast Steel, dened,
(-rnuml, and Burnishm], trom
8-16 in. to 2 in. diameter.

Jn gquality and density of metal,
il izunifornity of temper. and in ac-
F curacy wod nigety of inish warrant-
ed unequaled.

W‘ Samples and prices on applica-

No. /
office and from all newsdealers.

iy
ST 0N Hiwiyg,

]E KINS BROS YALVIS

) wanT THE

' Rolllns-Macmne c
AQUEDUCT.—

oy Fltohburg, Mnss-

TH[‘ NEW CROTON
Detailed deacription of the great aqueduetvow belog
constructed to micrease the water aupply of New Yourk

{lity amd ulso of the great Jdam which it {\'Propnat‘d ta
build yeross the Oroton Hlver, ut Quaker Bidgs. With
SDELAYIDES uhii a mnp Lontnmed 1 HUTENTIFICAMEILL- |
CAY SUPULFEMENT, S35, Price 10 cents. To be
had st this offlee and rmm 11l newsdealers.

THE COPYING PAD.—HOWTOMAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and algo the anilneink
by which the copies are made: how L0 apply the wriiten
lgtter to the pad; how to tnke off popies of the letber.
Contained in SCIENTIFIC AMERICAN SUPPIL EMENT, No.
4%%, Price 10 cenis.  For sule at this office and by all
nawadealery in all parts of the country.

COPPER TURES)
SHELTBRALS BRASTN
Mention thls paper.

ELECTRIC CONVEYORS.—DESCRIP-
tionof two ingenious systems for the electric cnniage
of small packages. Illustrated with 13engravings. ¢Con-
464. Price 10 cents. To be had at this office and from
all newsdealers.

KEUFFELX ESSER,NewYork,

INDELIBLE DRAWING INKS.

Black, Brown, Blue, Green, Scarlet, Carmine, Tellow.

The best ever produced. Have our Patent
Ink Filler, which regulates supply to pen;
prevents soiling outside of pen-blades ; is the
only cleanly device for fllling pens. Sample
assortment. seven vials (of above colors),
mailed on receipt of K0 cents.

HISTORY OF THE ELECTRICAL ART
in the U, 8. Patent Office.—By C. J. Kintner. Aninter-
esting histor, 3 of the growth of electrical seience in this
country, notices 0f some of the more important
mudels {n Possession of the Patent Office. Containedin
SCIENTIFIC AMERICAN SUPPLEMENT No.$d4. Price 10
cents. To be had at this office and from all newsdealers.

NI CGAS ENGINE
“The Baldwin”

ot the late  Amavicon Inatitute Fabr', Nécwo York: ™
A four horse-power engine in connection with storage bat-
tery, runoinyk incandescent electric lixhts (and without

batterg 32 lights), ¢iving a perfect lig

ness t can be obtained from the hixh-speed stexm ermnes
in common use for electric lighting, and permittin, nume-
ber of lights to be shut offor turned on without a ect ng the
remaining lights in the slightest dcyree. A marvel of beauty,
perfection, and power, adm\ted to lighting, pumpln and all
gurpoaen where a 8ffe and cheap power i8 requi

actured and guaradteed by

: Otis Brothers co CO.
Elevators and Hoisting Machinery,
38 PARK ROW, NEW YORK.

ht, with all the steadi-

NAVAL ARCHITECTURE.—AN IN-

teresting review, by Mr. R. Durcan, of the progress
that has been made in this brancb of science during
the last mty years. Contained in SCIEAT1FIC AMERI-

PPLEMENT, 3 Price 10 cents. To be
lmd at thls office and lrom all newsdealers.

ESTABLISHED HALF A CENTURY.

ARVIN'S |

FIRE &BURGLAR

#7 MAIDEN LANE,
AW TORK

SAFES

HAVE MAI;‘ATENIMPHOVEMENTS
noT FOUND N kg

GLACIAL EPOCHS AND THEIR PE-
rlodicity.—By Adolphe d’Assier. A presentation of the
conriderations that tend to establish the fact that the
progressive cooling of the earth must, in the course uf
ages. h produced circumpolar t‘J;Jlxmlers. and thxﬁ the
pprlodlc aud altenate return of in the two hemi-
spheres is ciusely connected with the secular dlaplace-
ment of the mnhen(m Con tamedh: BO1ES TIFIC AY -
ICAN BUP PLEMENT, N 1and 32, Price 10 cents
each. To behadat this office and from all newsdealers.

THAT WiLL WELL REPAY AN

INVESTIGATION

EULIN e,
THOM 5I.EUI‘II':}H AYE X AMERICA

BY THOSEF SR 70 SECUR

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

THE FORTH BRIDGE —A PAPER BY

A. 8. Miggart, describing the method empleyed in the
arection of Lhis groat engineeripg work. ith 8§ He-
ures. Contained ip SCIERTIFIC AMERICAN STTPL FM KNT
No, 26, 'riceMD cents. To be bad AL this oﬂics- and
frum all newadeaiera.

LIMI'I‘ING NUMBERS OF TEETH IN
Gear Wheels.—A valuable paper by GeorgeB. Grant
treating ot tbe .different methods of determining the
limiting numbers of teeth in gear wheels when small
Elnions must be used. The c%c)oida.l system. The in-
erchangeable volute system. Thenon-! interchangeahle
volute system. Unrevers ble teeth. With 1l fi<ures.
Contained in the SCINTIFIC AMERICAN SUPPLEMINT,
No.539:2. ce 10 cents. To be hadatthisotticeand
from all newadea.ers.

PATENT
JACKET KETTLES,

Plain or Poreelain Iined. Tested to 100 1b.
' pressure. E%end for I.ints.

N &C
614 and 616 Market Bt.. Phl]ndelphla. Pa.

RUBBER BELTING PACKING, HOSE.

Oldest and l.nttest Manufacturers in the Unlted States.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.
Ailr Bralxe Hoso
A SPECIALTY.

RUBBER MATS,
RUBBER MATTING,

: AND STAIR TREADS.
NFW YORK BELTING & PACKING CO,, 15 PARK ROW, N. Y.

JOHN H.QQEEVER, Tréas. Branches:—W. . Allen & ('0..151 Take St.. Chicago; 308 Cheatnut St., Phila.; 52
Summer 8St., Boston; Post & Ce., Cin,, 0. European Branch, Pickhuben 5 Hamburg (Frelhafengebiet), Germnny.v

© 1888 SCIENTIFIC AMERICAN, INC.

SYRACUSE MALLEABLE RN WORKS

W B EURN:

QUARANTIN E SYSTEM OF LOUISI-
ana.—By Joseph Holt, M.D. Descrii‘gtion of the methods

FROP-

of dmmf{ectwn practiced. With ures. ¢onta ned in
SCIENT(Fi(¢ AM ERICAN SUPPLEMENT. No. 6 Price 10
cents. Tobe had at this office and from all newsdealers.

E0 UPON STIENTIFGC AND PAA
C 0.

TECAMIRIGANELL, TELLPONCLC,

95 MILK ST., BOSTON, MASS.

B/—\LL ENGINE

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,466, 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
indi vidual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof and liable to snit therefor.

'ELESCOPES 5. 2y

Amateurs, Lantern Slides, Field Gua.uec Mmmcopeu, ®e,
« H. WALMSLEY & CO., Philadelphia, Pa.
Mlus. price list free. Send for Special Bargain Lists,

T Tt .
Scientific Jmerican
The Meost P:::I:: ::i‘e]nsl:i:l:’all::‘l: the World.

Only 83. 00 Yenr, Inclardln

Paatnge. Weekly,
¥ Sumhbers o ul ¥

ELY.

Thin widely clrenlnied and splendidly 1llustrated
paper 18 pub ist.ed weekly. Every number contains six:
teen pages of useful information and a large number ol
origina) engravings of new inventions und discoveries:
representing Engineering Works, Steam Mucbinery:
New Inventions. Novelties in Mechanics, Manuf:ictures,
Chemistry, Electricity, Te egrapby. Photography, Archi-
tecture. Agriculture. Horticulture, Nutural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AVERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dellnvrs by the pub-
lishera; six months, $L.50;: three months, $L00.

1 ~&pecinl rates for several nAmes, and to Post
H] ‘Write for particalare.

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Moncy 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 ull orders, drafts, etc., pay-

able to
MTITIT & CO.,
361 Broadway, New York.
-

TE R
Scientific American Supplement.

This 1is a separate and distinct publication from
TH+ SCIKNTIFIO AMERICAN, but isunitorm tberewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCI«NTIFIC AMERICAN SUIPLEMENT i8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the prinapal departments of Science and the
Useful Arts, embracing Biology. Geclogy, Mineralogy,
Natural History Geoxraphy, Arch®ology.Astronomy,
Chemiistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Reilway Engineering, Mining,-
Ship Building, Marine™ Engineering, Photogruphy,
Technology, Manufacturing lndustrtes, Sanitary En-
gineering. Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vastamonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Nechanisms,
and Manufactures at home und abrosd are illustrated
and described in the SUPPI.EMRNT.

Price for the SUPPI.EMENT for the United Stafes and
Canada, $6.00 a year, or one copy of the SCIENTTPIC AM-

! ERICAN and one copy of the SUI'PLEMENT, both malled
! tor one year for $7.00. Single copies 10 cents. Address

and remit by postal order, express money order, or check,
MUNN & Co., 361 Broadway, N. Y.,
Publisbers SCIENTIF10 AMERICAN.

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHSTECTS' AND
BUILDERS' EDITION 18 issued monthly. $2.50 a_year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two handred ordinarv bnok pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
atlied sbjects.

A special feature is tbe presentation in each number
of a variety of the latest and bert plsns for private resi-
dences. city ard coubdtry, including tbose of very mode
eratecost as well as the more expensive. Drawings in
perspective and in color are given, togetber with full
Plans, Specfications, Sheets of Details, Estimates, vtc.

The elegance and ch of this I1fi t work
have won for it the T.ureewt Circulation of any

Architectural publication in the world. Sold by al
newsdealera. $2.50 a year. Remit to
MUNN & CO., Publishers,

361 Broadway, New York.

PRINTING INKS.

HE **Scientific American™ is printed with CHAS,
B JOHNSON & CO.’S IIFK Tenth and Lom-
bard Sts., Phila. and 47 Roee St., opp, Duane St.,, N. Y,
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