,J'faverftsemenfs.

ORDINARY RATES.

Inside Page. each insertion, %5 cents a line
Back Page, each insertion. $1.00 a line

§B™ Fer seme classes of Advertisements, Special and
Hrigher rates are required.

The atove are charges per agate line —about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head acdver-
tisements at the same rate per agate line, by measure-
ment, as the letter press Advertisements must be
received at Publication @ffice as early as Thursday
morning to appear in the following week’s issue.

W.L.DoucLAS
$3 S

Ho IS THE BEST.

FIT FOR AKIN@,
$5, CORDOVAN,
FRENCH& ENAMELLED CALF.
45350 FINE CALF &KANGARDO,
$3.50 POLICE,3 SOLES.
$2. WORKINGME >
$2‘5"‘,- EXTRA FlNE!wENs-
i $2,$1.75 By SCHOOLSHOES.
. g;?::l' IES-
525
SEND FOR CATALOGU
3 -DOUGL.
BROCKTON.MASS.
Over One Million People wear the

W. L. Douglas $3 & $4 Shoes

All our shoes are equally satisfactory
They give the best value for the mone;
They equal custom shoes in style and It..
Their wearing qualities are unsul}yassed.
The prices are uniform,===stamped on 5036,
From $1 to $3 saved over other makes.

If your dealer cannot supply you wecan.

“OTTO”

ENCINES.

13t0100h.p. Canbeused in
cities or in country inde-
pendent of gas works
or gas machines.
No Boiler, No Danger,
OVER 45,8600 SoLD. No Engineer.

The Otto Gas Engine Wks., lucorp’d, Philadelphia

Miinmglﬁ;mﬂmm

Dilcyoles, Watches, Gups, Nuoggies, Harness,
Sowing Machines Organs, Pivnos. Suies, Tools
Senles of all varletlos and 1009 other articles.
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THousanDs ARE!

ARE YOU SAVING ONE DOLLAR A DAY

By UsiINnG ABUNDY RETURN STEAM TRAP? Ir NOoT, WHY NoT?

A. GRIFFING IRON CO., New York.

Primer * 8" Free.
128 Fuiton and

A.
KEUFFEL & ESSER 00, &"5n'Sedis

N Ll Y L]
BRANCHES:
111 Madison St., Chicago. 7(8 Locust St., St. Louis.

Drawing Tllaterials

Esser's Patent Pivot Joint Compasses, the acme of
perfection, superior to all other pivot joints. Handsome
twelve page pamphlet “ How to Select Drawing Instru-

ments,” sent free on application.
NICKEL

AND
ELECTRO-PLATING
\pparatus and Material,

HE
Hanson & VanWane Co.

lngue.

out husiness
p. 185 cal

Newark. N. J.
;@ 81 LIBERTY ST., N. Y.
Ba 35 & 37 K. CaNal ST,
u:-E CHICAGO

Smemlﬂc Bouk [‘,atalngue

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will
be mailed free to any address on application.

MUNN & CO.y Publishers SCIENTIFIC AMERICAN,

361 Brondway, New Yorlk.

| 2T Motor of 19” Century
Uses Gasoline Birect from Tank
Manufactured and Natural (Gas
You would be surprised at the
. , Number of Different Purposes.
g ) inalmest every state of the Union
its Power 1s Applied 10,
Printed matter, containing
testimonials, by addressing
Charter Gas Engine Co.
P.@®. Box 148. Sterling, IlI,

ReLianiLiTy,
SDIPLICITY. SAFETE

Economy,

ENISWANTED o, pyg TOOLS Woiarsiop,
WRITE FOR c H BESL‘Y& 00

Aﬁcammeuz
CHICAGO, ILLUS.A.—

AND AGENCY.
SOMETHING NEW!!

AN ELECTRICAL (ABINET
complete with hand-book deseribing 41 Experiments in
h.lef_lm‘u v which may be performed with the apparatus
Cabinet contains an electric motor, pair of

CONCRETE CONSTRUCTION.

paper by Ernest L. Ransome, treating of the pracuca]
application of concrete to false work; with notes on
materials, tools. labor, etc. Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 98S4. Price 10 cents.
'T'o be had at this office and from a]l newsdealers.

AGENTS WANTED

to sell the Best Cooking
Kettle in the World. No
more scalded or burned hands,
' They are made of Steel and
. Granite lined, and adapted for
general use. CGovers and Steam-
ers and fire-proof Stove Mats
included. Every piece warrant.

o =

t:;y secured' inodd;‘:;s; =
A. W. 6BERMANN,
. 55S 5th Avenue, N.Y.CITY.
BUY
TELEPHONES
That arc ood—not ‘*cheap things.”” The differ-

ence in cost is little. VWe guarantee our apparatus and
%uarantee our customers against loss by patent suits.
ur guarantee andinstrumentsare BOTH GOOD.

WESTERN TELEPHONE CONSTRUCTION Ce.,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephenes in the United States

2 ADJUSTABLE HOLDERS

2TV INCANDES g 9F
Focw ENT LAMPS.

5 < HITE CO. WORCESTER
SEND FOR CIRCULARS .

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

e e S S e e

1
i

teier-.rup‘h

sounders, batteries, galvanometer, electro
magnets.

permanent magnet, pia.bmﬂ outfit, chemical |
elegraph, mw;ophone. inductio ele, and means
for perfor x geveral more ex mm:t-

C#H, for the complete outfit, =:2,.50.
BOSTON MOTOR Co., 17 B&tterymmch ‘.-.ut.. BOETON.

Durable—Easily Applied.

This roofing is manutactured
from natural 'Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do. 085 Send for
0 Sreesampleofroof 12 yearsein,

3 W"p with circular and price list te
3_QWARRE\ CHEWICAL
. & MEG. CO.,

85 Fulton Street,
/(Dum Rgorm New York, U.S. A

MESSRS. MUNN & Co., Solicitors
of Patents. have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention globably is
Eatenta,b]e Wy writing to Munn & Co.

ommunications strictly confidena
tial. A handbook of patents and
bow to obtain them sent free.

PATENTS

taken through Munn & Co.receive

special notice in the Scientitic Amer-
! ican. This splendid weekly paper,
il elegantly illustrated, has the largest

circulation of any ‘scientific work.

$3 a year. Specimen copies free.

Address MUNN & Ce.,
New York, 361 Broadway.

METAT. and WOOD
WoRieRe R T

S F 0 OT ‘an E MOH’I‘ISERS,
o LATHES, FORM ERS,

CIRCULAR SAVS and MAGHINERY-

Wacarry in Stock all the
AND

ADIN %‘.“l.“l‘...!.':-’:‘.""
ae VERY LOW P
Send 4 cents for large Illus. Cawlui,
THE WILKINSON CO.,
83 Randolph St., Chicago.

LS

SCROLLSAWS,

Parson's Hﬁrological Institute.

Sehool for ((Latchmakers

ENGRAVERS AND JEWELERS.

8®™ Send fer Catalegue and References.

PARSON'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

STARRETT S IMPROVED BEVELS

Blade andstock slotted through
and through, thus admitting

B g e ~— adjustments that cannot seob-
= tained with a common bevel.

| Mus'g 2 Clamping screw head not shown
Cata- Let into a rabbet flush with the
logue |_ surfdce of stock which will lie
Free. = work. Made in three

on
sizes. 6inch, $l 25 9inch, $l 50, 12 inch, $1.75.

Tne L. S. s{arren G[], IMfanufacturer of Fine Tools:

P.0. Box13, ATHOL, MASS,

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Commen Sense Ear Drums
New scientific invention, entirely different
in construczion from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill bas given norelief,
They are safe, com fortable. ana invisible;
Lave no wireor string attachment. \\rite
for pamphlet. §&™ Mention this paper.
WILSON EAR DRUM MFG. Ce.,
LOUISVILLE, KY.

Orum in pusiton.

TOWERS »» TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 12 Columns, for

Water Works, Cities, Towns and Manu-
factories.

PLAIN ALL w00h TOWERS.

ELEVATED TANKS
for Automatic Fire Sprinkler Plants.

Manufacturers of Iron and Steel Tanks.

Lounisiana Red Cypress Wood
Tauks a Specinlty.

W. E. CALDWELL CO.

B0 W NMain e,

LOUISVILLE, KY., U.S. A, &5
ARTESIAN WELLS —BY PROF. E.

. Smith. A paper on artesian wells as a source of
water supply. HEssential geological conditions of arte-
sian wells. Some chemical features of artesiun well
supply. (unmmed in_ SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. 'l'e be had at this
office and from all newsdealers.

ILWELL SupPPLY GO.

Manutacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mneral Tests,

Boilers, Engmes, Pipe, Cordage, Drilling
Tools, ete. flius’d cataiogue, price 1sts,
uuu descount sheets on request.

Fittshurg, Ol Cuty and Bradford, Pa.
Alse, 32 Cortlandt 8t., New York,
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ICE-BOATS-THEIR CONSTRUCTION
and \mnagemem With working drawings, details, and
directions i1n tull. Kour engravings, showing mode of

construction,  Views of the two fastest ice-sailing bouts
used on the Hudson river 1n winter. By H. A. H{orsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE.
MENT, 1. T'he same number also contains the rules and
regulations for the formation ot ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

< KN R ENGINES

ELEGTRO VAPOR
BOATS

OONT JUDGE OUR PRODUCTION By
SIZE OF AD. SEND STAMPS FOR CATALOGUE.

SCIENTIFIC AMERICAN SUPPLE-
| MENT. Any desired back number of the SCIENTIFIC
| AMERICAN SUPPLEMENT can me had at this office fer
1 10 cents. Also to be had of newsdealers ir. all parts ot
| tbe country.

" 4 The Electric Candle

for Magic Lanterns. Absolutely the newest

and least expensive device for scientific or

popular projection by electricity. & Send

for special circular. |
QUEEN & (. Inearporated),

1010 Chestnut 8t,, Philadelphin, UoS. AL |

THOS.KANE & CO. CHICAGS.
"“THE STANDARD "

THY ONLY
DRIPLESS STRAINER
in the worid.
No drip to soil table
linen. Nowires to cleg
spout. No falling off.
Beautif’ynickel plated.
Sent te anyaddress on
receipt of price, ‘25 ¢.
Maiden Lane,

Standard Strainer 06. 31?

ew \ﬂlk(lly

Agents
Wanted

21.50 Hollow Ground R
= cutlery is l.lm:d-lorval
i,

our
Glt(

UNTIL MAY

© 1895 SCIENTIFIC

azor will be sent for %1, fortrial. The MAH ER &
from vazor steel, every blade tested and wwavranted.
ukattbig Koile, Cutisexaet size: price The. Sample
48e., for$2£05r aid, 7-ifich st eel shears

¢. KEnife and shears, 1. Best
razZor siro D. S, end for
ea B)-page List,

d " How to Use
a R.uzur

40 A Street,

Toledo, Ohio.

AMERICAN, INC.

ENG'NE Boilers and Machine Tools. New
9 and Seeond-hand Send_stamp for paper
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y.
M E R Y Emery Wheels, Grinding Ma-
E 9 chines and Grinders’ Supplies,

Qulck process ':i‘ng large stock, When in a hurry,
CINCINNATI. and STROUDSBURG, PA.

NITE CO., NEW YORK CITY,

Size of
Pictures,
3)2x3)%in.

Weight of
Camera,
21 0Z.

THE BULLET.

A roll film camera that hits the mark every time.
It's a repeater too ; shoots 12 times and can be

Reloaded in Daylight.

The Bullet is fitted with our new automatic
shutter. @ne button does it all—sets and releases
the shutter and changes from time to instantaneous.
Achromatic lens. Handsome finish.

An [llustrated Manual, free with every instru-
ment, explains its operatlon and tells how to tinish
the pictures— but * we do t4e rest”’ when you prefer.

EASTMAN KODAK CO.
Rochester, N. Y.

Camera Catalogue Free.

SAFETY THRUST CDLLARS "
SOLID AND SPLIT,

Lint and l)lscounu
'hu GOUVERNEOR MAcCHINE CO., Gouverneur, N Y.

2~ ESTABLISHED 1845.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly==52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number @1
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity,Telezraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—0One copy of the SCIEN-
TIFIC AMERICAN will be sent for ene year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, ar Mexico, on receipt of Thic¢e Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post-
masters. Write for particulars.

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

MUNN & CO., 361 Broadway, New York.
—
= THE - -

Seientitic Qmericaw Supplement

This is a separate and distinct publication 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 accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preserts the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Avrts, embracing Biology, (Geology, Mineralogy, Natural
History, Geography, Arch®ology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechkanical Engineering,
Steam and Railway Engineering Mining, ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Bomestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The mest itmpertant Engineering VWerks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT, for the United States.
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by posta:
order, express money order, or check,

MUNN & CO.; 361 Broadway, New York.

Puilding Edaton,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued montkly. $250 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Mazazine of Architecture,
richly adorned with elegant plates in celers, and with
other fine engravings; illustrating the most interesting
examples of modern Architectural Construction and
allied subjects.

A special feature is 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 as the more expensive. Drawings in
perspective and in color are given, tozether with Plans,
Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by ali
newsdealers. $2.50 a year. Remit to
MUNN & CO., Publishers,

361 Broadway., New York.

PRINTING INKS.

SCIEI\T]FIC AMERICAN is printed with CHAS,
EN}&U N & €O.'S INK, Tenth and Lombard
Sts., Phila delpma and 47 Rese St., epp. Puane, New York
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