’?J'fbverhsements.

Inside Pnge. each msertmn ---a 75 cents a line
Back Page. each insertion » - - - §1. a line,

The above are charges per aeate line--about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravinegs may head advere
tisements at the same rate per agate line. by measures
ment. as the letter press. Advertisements must be
received at publication office as early a8 Thursday morn-

Inz to appear in next issue.
GOMPLIMENTS He TANITE 00.
enty years ago the advertisements of The Tanie

Tw
Co., of Stroudsburg, Pa., appeared weekly in these col-
umns, and the push and enterprise of that Company
soon stirred up an active interest in the economy of
grinding processes and built up a new industry. To the
pioneer work of the Tanite Co. is due the extension of
this industry in all parts of the world and the increased
demand tor Solid Emery Wheels and Grinding Machines.
Thus far the mechanical public has associated the Come-
pany’s name only with these goods. The time has
arrived when the Company’s name is to be associated
with another industry ot equal importance. After many
years’ experience with Emery bought of all the Koreign
and American makers, it began the manufacture of Km-
ery for its own use. [n this it succeeded 8o well that in
March, 18%0, it issued¢irculars offering Tanite Mills Km-
ery to the public. e demand has grown rapidly and
The Tanite Co.is now handling as much Emery as any
concern inthe world. Users who heretofore haveonly
bought brands bearingsomewell known trade mark, or
distinguished by some special shape or color,will do
well to makea trial of Tanite Mills Emery. Afterusing
KEmery for 22years, and building up a werld-wide rep-
utation for its Tanite Wheels. it is not likely that the
Company wouldoffer Emeryunder its own nameunlessit
was assured thatit offered goodsof quality equal to any.

1' S .
101 HGPE 5,
TASHOWSTATLANG. ™,

20 STEINBUIIERS

MANUFALTORIES N UMITED STATES, SCATLAND FRANCE, GERMANT K ayy
Awaruud. :ha (,mnd Frize ab late Parm E.xpualtiun.

TH K b()PYI NG PAD.—HOWTO MAKE
and bow tn use: with aneograving. Practical directions
Low to Eart, the gelating pad, and also the aniiineink
by which the copies ame made; how toapply the writteo
létter 1o the pad; how Lo take off copies of the letter.
{ontnined in E(‘t?\‘rmlc AMERKAN SUPPLEMENT, NO.
43%. FPrice W ormte,  Kor sale at this office and by all
newadenlers in all parts of the country.

L
OVERMAN WHEEL GU., MAKERS,

CHICOPEE FALLS, MASS.

BOSTON. WASHINGTON. OENVER SAN FRANCISCO.
A, G. SPALDING & BROS.
SPEC1AL AGENTS,
CHICAGD. NEW V{HH.

THILADELTHATA.

ATMOSPHERIC DUST —BY WILLIAM

Marcet. F.R.S. An address delivered to the Royal
Meteorological Society. Contalned in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 755. Price 10 cents.
To be had at this office and from all newsdealers.

NEW KODAKS

“You press the button,
we do the rest.”

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
For gale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,

Send for Calalngue. ROCHERTER, ¥. ¥.

LEESSER
KE TREUFFELESSER ¢

N ' Tavels, Trangits, Flurve?nrs"
= {nmpRsses, Paeker wnd Fris
matia Compasses, Bland Lo
i3, Angie Mirrnry, Pimnors
ters, Pantngraphs, BEagineery’
Blile Hules, Leveling Kods,’
Balea, Chaing, ete. )

{‘a.t‘ﬂngup un upphr-nnnn. .

TR ANERTAN 3L TELEDHONR 0

95 MILK ST,, BOSTON, MAS

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
forme 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.

AND FINE GRAY IRGM ALSD STEEL
ASTINGS FABM SPECIAL e
INE TiNNING JTERS

M\SDE‘JUN&W i RLMISWING .

LEH:GH RVE & AMERICAN 5T PHILA

ﬁfﬁB LE"
] HO

a%fmuttfw

gmcmau.
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Diamond Frame. Steel D
ning Parts, lncl

mo ney cau buy.
 Strictly high grade in every particular.

Bicycle i ﬂtruugue Free. Send six cents in stamps fewr our 100- page illustrated catalogue
wf Guns, Rifles, Revolvers, Sperting {3nnils of all kinds,

L \_ove“ Dlamond safet L

rglnga. Steel Tubing, Adjustable Ball Bearlnns toall Run-

gdals. Suspension Saddle. Fineat material

Finished in enamel and nickel.
No better machine made at any price.

, ete.

10HN P. LDVELL ARMS CO., 147 Washington Street, BOSTON MASS

STEREOTYPING‘-A VALUABLE

series of lectures by Thomas Bolas. discussing the most
recent methods in this branch of typo irauhy With 23
1llustraclons Contaired in S( TENTIFIC AMEKICAN SUP-
PLEMENT, Nos. 273 and 774. rice 10 cents each.

'0 De had at this oﬂ:ce aud from all newsdealers.

WBIAS™

51‘ -GRADE- “On3 %
~ (.ATHLOGUE' FREG

i o
POPE MFC. CO.. 77 Franklm Strest, BOSTON
Branch Houses: 12 Warren 8t.,, NEW YORK, 291 Wabash
Ave., CHICAGO. Factory, HARTFORD, CONN.
lARa MANUFACTURING CONCERN
in Germany wants to manufacture
some American articles in the Steel or_Iron metal
line. Address propositions to KNIFFLER MFG.
CO.. Room 507, 50 Euclid Avenue, C]eveland. Ohio.

STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER.

H. W. JOHNS MEG. CO., 87 Maiden Lane, N.Y.
ARTIFICTAL INCUBATION.—A DE-

BCrl tmn of the Freneh process of raising chickens.
With § figores, Contained in HCIENTIFIC AMERICAN
STTPPLEMENT, Ko, ¥7M, Preel0cents. To be had at
thiz office and from all newsdealers.

ELECTRIC
PERCUSSION DRILLS

Marvin System of Percussion Tools.

Drill contains no commutator
nor moving contacts,
¥ All circuits are protected in clos-

ed metallic cases.

More economical, simpler, and
meie easily handled than steam or
air drills,

4 Sateandreliable. Notaffectedby
- moisture, dampness, or dripping
water.

Weight of drill, with tripod,
about 400 pounds.

Speed of drillin! in
hardgranite, - in. hole,
2 inches per minute.

Send fer descriptive
pamphlet and prices.

. Edison Gencral
Electric Co.

Edison ‘Building,
Broad St., New York.

Insure Perfect Joints in
Your Buildings. And
when your joints are
perfect, your buildings

CORRUGATED
Fire, W d
SHEETS Water Broofe

THE CINCINNATI CORRUGATING CO.
Sendfor Catelogue B. Piqua, Ohio.

STAMPED

Aeme Automa tio Safe 4
Zngine St tionary.

After being on the Market Five Years

The ““ ACIME?? still Leads!

. Rizea One, Two, Three, und Fonr Horse Ioawar,
or Korogene Ol lire, a3 ordered. No exI TR inaaranee regusirgd on geevund of tho cil Hre.
Hend fur calalogoe giving {ull particulary aod priges.

=k ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y

Arranged for either NATUHAL (3AB

WORKING MODELS 3y mel
oT wuod mzde tp order by Mason & Rag ey, SUCCes50rs
te J. K. Werner, 11 & 40 Centra Street, New Yark,

Motor of 19" Century

Can beused AnyPlace,to do Any
bW cfrk and by Any One. No Boil-
er! No Fire! o Steam! No
Ashes! No Gauges! No Engi-
mneer! A perfectly safe Motor
for all places and purposes. Cost
of operatien about one cent an
hour to each indicated horse pow-
er. For circulary, etc., address

CRATELAS SN S,

8 to 51 I, B

THE

Economy, Rellablitiys
8tmplieity, Satety.

KOCH'S DISCOVERIES.—A FULL AC-

countof Dr.Koch’s remedy for tuberculosis,the method

of using it, etc. With 9 illustrations. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 782, Price

d0 clents. To be had at this effice and from all news-
lealers.

‘COPPER
SRt ETBRAR

uBES,
£ BRASSWIRL

SEiéﬁfiﬁE Book atalogue

Our new catalogue containing over 160 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publithers Scientific American,
361 Broadway, New Y rk.

JAMES LEFFEL WATER WHEELS

ENGINES, and BOILERS.,

TANMES LEFFEL & CO.
FARLO ST., SPRING FIEL. D, OHI0.
110a Liberty blreet New York City.

If you want tbe SIMPLEST and BEST

GATE VALVE

for low pressureq (below 60 1bs.) whether for
Wteaw, Gas, Water, Oils, er Thick Fluids,
investigate the “ Iandy.” It is more com-
pact. and costs much less than any other
Gate Valve. Write for Catalogue.

The Lunkenheimer Brass Mfg. Co.
15-17 E. Sth St., Cincinnati, 0.

THE PREMIER CAMERA

s THE BEST N MARKET.

Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER. N. Y.

A pamphlet of information and ab-
stract of Lhe laws, showing How ¢
Outain Fatents, Caveats, Trade
Murks, Coprrights, sent Free.

Addren MUNN & CO
361 Brondway,

\Ef_w York.

IVIONEY LOANED AT 2 B! :

T RATONSTEEL

UDCIe ‘-}am oL furmy will make morteages as fashlonable a3 sin s,
every hmae tested aod

& Grosh cutlery 1a har 4101 god from rRZO
FrLLLE Lk Iunfi-‘ b here
cur if gxaet siae, pried ia :
razeT; prucys I
ior #2, ;msw'ud
Tl Sk T-in. steel shears, Gk,
lite abown bere nud'ihr'm.ﬁ ¥1.
i e Ec;-\tpmd
i 110 L
#1.2a

Bena for :rw. Tist.

Maher & firosd,

40 = Mireer,
Tuwledo, U,
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 ELEVATORS,

’ paper.

Otis Electric Elovator

—ALSO—

Mannufacturers ot the Standard @

Hydraulic Passenger and
Freight, Steam and Belt

Otis Brothers & Co., -
38 Park How, New York

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

GRAV E" ELEVATORS.

FaSSENGER &F T ; .
L5 GRavES &30 RucuesTER MY
GSTON.,ST.LONIS .DETRAIYT .

RS

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 ot any similar journal
now published. It goes into all the States and 1'errito-
ries, and i read in all the principal libraries and reading
rooms of the world. A business mun wuants something
more than to see his advertisement in a printed news-
He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intuence you to substitute
sorge other paper for the SCIENTIFIC AMERICAN, when
selecting a list of pubiications in wuica you decide 1t i8
for your interest to advertise. Thisis trequently done,

forthereason tnat tneagent gets a larger comn ission
from the papers having a smull circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see rop of firet column of this page, or ad-
dress MUNN

& Co

Publishers.
Krandw uy. New Yark,

'MACHINE TOOLS

Engine Lathes, I'luners, Shapers, Tur-
ret Lathes, etc. S¥7~Nenit for Catalogue.
The chucv Machine Co..Torrmgton, Cunn.

NEW MAIL ="

New Grade, $100.
CUSHION TIRES and TANGENT
SPOKES.

Handsomest and Best Diamond |-
Safety.
Send for Catato ¢ and Second- |
Han iste

Also Sole New England Agents for

LITTLE GIANT

PRICE, $35.00.
i Only Boy’s Safety with a
¢ Spring Fork, preventing in-
jury to young riders from
ol -* jar and vibration.

WM READ & SONS, 23
TITE

Sreientific Qmerican

ESTABLISHED 1846,
The Most Popular Scientific Paper in the World

Only ¥3.00 a Year, Including Postage. Weekly
52 Numbers a Year.

This widely circulated and svlendidly illustrated
paper is published weekly. Every number contains six~
teen p. ‘xes 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, Manutactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Cumplate list of patent each week.

Terunn of * 'huhs-c.rigt10n.—~(lno copy of the SCIEN-
TIFIC ANBHICAN will be sent for A werr—d numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, onreceipt of three dolinys by the
pubhshers' 8ix months, $1.50; three months, $1.00.

Club: s.—Syecml rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correct]y addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders. drafts, etc. pavable to

MUNN & CO., 361 Broadway, New York.
o—
THE

Scientific Qmerican  Supplement

This 1s a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number contalning sixteen larcze pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translates descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
Jy, and includes 4 very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Sclence and the Useful

Arts, embracing Biology, Geolegy, Mineralogy, Natural
History,Geography, Arch®elogy, Astronomy, (,hemlstry
Fleeteunty, Lighr, Heat, Mechaineid ]:.n#;ine-’.rmg SLoeam
and Bailway Kuncineering, }Il.mu;, At Binlding, Marine
Progineeting, Photographs, Teghnology, Manafacturing
Industries, fanfary Englneering, Aprleolture, Forgis
culture, Domestic Economy, Biography, Medicine,etc. A
vast amount of fresh and valuable information obtain-
able in no other publication.

The most dmportant Engineering TWerks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Pric for the SUPPLEMENT for the United Statesand
Canada,$5.00 a year; orone co y of the SOTENTIFIC AMER-
ICAN and one coaxy 'PLEMENT, both mailed for
oneyeuar for $7 Slnﬂ'le conles. 10 cents. Address, and
remit by postal order, express money order, or check,

MUNN & CO.. 361 Broadway, New York.
Publishers SCIENTIFIC AMERICAN.

Building Ehlition,

THEB BCIENTIFIC AMPRICAN ARCHITECTS’AND BUTLD-
ERS’' EDITION {8 188ued monthly. $250 a year. Single
copies, 25 cent.. Forty large quarto pages, equal to
about two hundred ordinary book pages; forming a
large and oplendid Mapazine af Arcchitecture, rlehly
adorned with clegpont plute: i eolors, and wivh other fine
engravings; illustrating the most interesting examples
of modernarchitect umi‘constructmn andallied subjects.

A special feature 1s the presentatjon in each number
of a variety of the latest and best plans for privateresi-
dences, city and country,inciuding those ot very mod-
erat® cost as well as the more expensive. Drawingsin
gerspectlve and in color are ;zlven.to gether wih full

lans, 8 pecitications, Sheets of Detalls, Estima tes, ete.

The clqiﬂnro and cheapness ot this magnificent work

L

bave wo! ritthe Luﬁeqt Circulation of any Archi=
tectural publication in the world. Sold by all newedea «
ers, $2.58ayear. Remitto

MUNN & CO.. Publishers,
361 Broadway, N w Yerk.,

PRINTING INES

ER(OAN is printed with CHAS.

SOTENTIFT
ENEU JOHNSON & CO s Tenth and Lombard
8te., Philadelphia, and 47 ‘Rose 8t., 0pp. Duane, New York
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