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Scientifis

Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS

S10 Walnat =t.. Philadelphia. Pa.. [[. =, A,

& Our New aud Revised (atalogue of Practical and
Scientific Books, 90 pages, 8vo, and our other Catalozues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
t%émy one in any part of tbe world wbo will furnish bis
address.

Now ready. Plate and India paper (Sbeet Demy).
The Cathedrals of England and Wales.

Library Edition (limited to 230 copies), containing 62
Plates (Views and Plans), with descriptive letterpress,
republiched from The Builder, revised and partly re-
written. Unbound (in portfollo).3l 138 6d., American
price, $20.48; bound (whole buckram), 4l 45.. American

. “Thedrawings are certainly very beauti-
imes. “ A very attractive publication.”—
Morning Post. “ A noble volume.”—Pall Mall Gazette.
* A most interesting and useful work "—Guardian.
Address Publisber of The Builder, 46 Catherine Street,
Lonaon, W. C, England.

THE STURTEVANT
AUTOMATIC

AV ENGINES

HPREUNTAL’-UFRIG_ :

RCATALOGUES

BFSTURTEVANT @ &eson

NEW YORK PHILA.CHICAGD. LONDGN

ICE-BOATS-THEIR CONSTRUCTION
and Management. With working drawings, details, and
directir-ns 1n full. Four engravings, showing mode of
constructien. Views ef the twn fasteat ice-sailing boats

used on the Hudson river in winter. By A. Horsfall,
M.E. Contwmined in SCIENTIFIC AMERICAN SUPPLE-
MENT. 1. The same number ulso contains the rules and

rezulations for the fermation ot ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

The Shipman Auto-

matic Steam Engine

NO SKILLED ENGINEER.
Kerosene Oil Fuel.

1, 2. 4, 6 and 8 horse power.
No Extra Insurance. Effi-
cient, Economical. Durable.

SHIPMAN ENGINE CO.
Summer Street.
MASS.

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORFD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS,GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS MATERIALS.

78 Reade Street, - - - New York, N. Y.
Manufactory Established 1761.

. . Y .
Little Giant Drilling Machine
WITH STRAIGHT TARBLE.
Furnished also with swinging table
Arranged for both Hand and Power.,
Drills from 1§ to 114 inch hole.
Drills to center of 14 inch circle
Table is gerfectly square with spindle
and bas adjustment of 16 inches.
Feed has arun of 4 inches.

(¥ Send for fully Mustrated Catalogue,

WELLS BROS, & CO.,
P. 0. Box B, Greenfield, Mass,

SCIENTIFIC AMERICAN SUPPLE-
MENYT, Any desired back number of the SCIENTI#IC
AMERICAN SUPPLEMENT @D be bhad au this office for

cents. Also to be had of npewsdealers ir. all parts of
the country.

thoLUTIE):LY PREVENTS RUST
ON ALL KINES MET B ACHINE!

@D MULLER:MANN wrrsBERLINGERN,

< OTTO GOETZE SOLE AGT.ror # g

Y7 WHITEHALL STREET. NEWYORK

NOW READY!

Seventeenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
womarn,student, teacher,or anyine interested in 3cience.

In the new matter contained in the last. edition will be
found the Scientific Use of the Pbonograph. the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical lllusions, the
Optical Projection of Opatb e Objects. new exneriments
in Projecticn, Iridescent (iass, some points in Photo-
graph y. inciudi ng Hand Cameras, Cane Cameras, etc.

stems of. Blectrical Distribution. Electrical Ore Find-
er, Rlectrical Rocker, Electric Chimes, How to Color
Lantern Blides, Btudy ‘of the Stars,and a a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 82 fine cuts, rubstantially and beautifully
hound. Price in cloth, by mait. $4. Half morocco, $35.

EF Send Jor rilustrated circuiar,
MUNN & CO.. Publishers.

Office of the SCIENTIFIC AMERICAN,
361 BRUADWAY, NEW YORK.

Aumerican,

DAIMLER MOTOR COMPANY,

BUILDERS OF
Highest Grade Single and Twin Screw Launches.

Safest, cleanest and speediest power boat built,

OFFICE AND WORKS,

No smoke or smokestack, no boiler, no elec-
tricity.
Run on one pint of gasoline per horse power
per hour, and are under way in less than one
minute. No licensed engineer or pilot.

No steam or naphtha under pressure.

Also Stationary Motors.

&~ Send for lllustrated Catalogue and Price List.

“STEINWAY,” LONG ISLAND CITY, N. Y.

Architectural andMechanical Dratw-
ing. Elecmaty. Steam Enqmnrmg
y Marine, L

¢ ing, Heating, Civil
Euqmoermq Coal and Metal )l!mmq, Eunglish Branchea.

TAUCHT BY MAIL.

Twenty-seven Courses of Study. Send for free cir-

cular. State subject youn wish to study.
The lnternn%%néal orr%spollden.se Schools,
s P

MACHINES, (‘nrhsu Engines. Brewers’
and Borrlers’ dachinery. HE VILTER
Mra. Co., 89 Clintonstreet. Mllwuukee. Wis.

iC|

LS. MODELE 8. EXPERIMENT AL WORK. BMALL MACHINERY|
NH‘TEELT‘#:EEETC. NEW YORK STENCIL WORKS 100 NASSAU 8Y N.Y.

“Pacific”’ & “Union”
Gas & Gasoline
ENCINES.

Marine a.nd Statlon-
ary. 1to7 £
Safe, Slmple, cO-
nomical.
TheCLOB E c AS
ENCINE

Merlon Av. & 49th St..

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,
U. 8. A.

Manufacturers of the Sintz Sta-
tionnry and Marine ('un and
Gasoline bngines. specially
adapted for Boats and ectric
Ligbting. Runs with man ufac-
tured or natural gas —Boats and
launcbes. Prices within the reach
of all. Send for Catalogue.
Mertion this paper.

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfleld, With directions forconstruction. Four
engravings. Contained in SCIENTIFIC A MERICAN SUP-
PLEMENT, No. 3%. Price 10 cents. To be bad at this
officeandafrom all newsdealers

“WUL‘JERIHE" GAS .v° GASOLINE
EHE'NE STATIONA Y

yand MARIN
¥ The “ Wolverine " is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
gine for its power. Regquires no

licensed engineer Abso-
mwes|utely safe. Manufact'd by

fWOLVERINE MOTOR WORKS,

uron Btreel

12 M 3
CRAND RAPIDS, MICH.

MESSRS. MUNN & Co, Solicitors
of Patents. have had nea.rly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention g{obably is
sotentable by writing to Munn & Co.

mm unications strictly confiden-
tial. A handbook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scigntific Amer-
fcan. This splendid weekly paper,
elegantly 1]lustrated bas the largest
circulation of any sclentlﬂc work.
a year. Specimen eopies free.
Address MUNN & CO.,
New York, 361 Broadway.

g IHE ad ¢ Volts 1.25
- arac g
w _Banm'rf T y o
PEARSON 5 PATENTS '

Blze 11-16"x2 3-4'"

The CAPO-FARAD is tiresmullest Battery of its
ower ever made. Requires neither care nor attention.

ot a ect.ed climate. Always ready, and mails under
& 2c. stam’ rice. ®1.15 each, by mail.
JAS. ). PEMISDN 27 Thames Street, New York, U. 5. A,
EMPIRE
© BOILER CLEANER ¢

COMPOUND
We Don’t Offer Gratuities.but onr
Circular will give you the information
that will enable you to Save ‘I'ime.
Trouble nand Money., Tried, ap-
%‘oved and being used b'y the Largest
ailways and Factoriesim the East.
OFFICE:

& Kemble Bldg., 19 Whitehall St., N.Y.
HARLEM RIVER IMPROVEMENT

and 8hip Canal.—An interesting account of the great
government work recertly completed in New York City.
With 3 illustrations. (,ontamed in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 1015. Price 10 cents. T'o be
had at this office and from all newsdealers.

Stereopticons,
Lantern Slides.

WE ARE MAKERS,
§3¥~ Write for Catalogue M.

Mcntosh Baltery & Optical Co.
CHICACO.

THE NEW BRISTOL COUNTER

Registers an accurate account of work done on printing
presses, grain tallies, weighing, measuring and other
automatic machbines. Counts up to1,000,8) and repeats
automatically. Slmple accurate, durable. Special count-
ers to order d for circular.

o dJ. It(lu'l‘ Bristol. Conn. U. %, A,

SPECIAL OFFER!

DIGEST OF U. S. GYCLE PATENTS.

The Publishers are closing out the remnant of
the edition of c¥cle publications at $35. he sub-
scription price tor which was: Digest of S Pat-
entr of Czycles or Velocipedes with Attnchments,
1789-1891, 2 Vols. drawings and claims, 1503 pages,
chronol \g‘lcally arranged under 72 sub-ciasses. .... $50 00
yn e ont,hly (perpetuating the digest) years
tmh and 94 er AN0UM..  ............e.
ird Vol. of Lmtso Patents and referencesby
NUMBER, NAME and DATE CITED in the EXAMI-
NATION of APPLICATIONS, 1789 to July, 1893 (con-
tinued in the Index to the Cycle Montbly from
July, 1843

By the use of these works expert examinations can be
made with certainty and ease.

These works are gerpemat.ed by a Quarterly List of
the Patents and References from January, 1895, at Sd(ll
per annum for the United States and Canada, and $3 50
for Eur UD

S. Patents for ALL CHARACTERS of Cycles or
Ve'locmedes with attachments are embraced in these
publications, and at ten _cents each would cost £50).00.

Address JAME L KN, Compiler,
Care of U. 8. I’ntent ()ﬂ'lce, Washingtou, D. C.

The Typewniter

EXCHANGE,

1% Barclay St., New York.
156 Adams St., Chicago.
38 Court Sq., Boston.

We will save you from 10 to
50 per cent on '1y ewriters of all makes,
Send for Catalogue. . . .

ARMS & LECS

WITH RUBBER HANDS & FEET.
The Most Natural, Comfortable and
Durable. Qver 16,000 in use.
New Patents and Important Improve-
ment. U. S. Gov’'t Manufacturer.

Illustrated book of 430 pagesand for-
mula for measur.ng sent free.

_- B See illustrated article in ScL. AM.
of August 3, 13%.

Alcﬂ YAPOR LAUNCH

Engine and Helm Controlled from Bow

iy Latest improvedandonly 12 tol Motor
& now ready for the market. 18to 40ft.

Launches. 2, 3, 5ard 7 horse power.

No Ilcense En,

neer or Pilot required.
guaranteed.

o Dangerous Naphtha or

g eed (md Safzw
Marine Vapor Engine Co., Jersey Cuy, I\. J.

SANITARY SOAP VASE

PREVENTS disease, wagte, pilfer-
ing of soap, cloggineg of waBte pi es,
stain of marble, uncleanly soap dis

AFFORDS each user fresh,
pure soap.

1'he unly Clean, Sanitary, and Safe
way to use soap.

Agents Wanted.

Sanitary Soap Vase Co.,

Aqueduct Bldg., ROCHESTER, N. Y.

Bicycle Name Plates and Club Pins
Send for complete Catalogue.
Stencils, Rubber Stamps, Dies, etc.
STREL PMUPHARET
g)TEELNAME STAMPS
L/ ANDE

MACHINERY N.R‘ME PLATES.
C. H. WOLFF, 179 William Street, N. Y,

T0 BUSINESS MEN

The value of tne SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
i3 many times greater tnan that of any similar journal
now publisbed. Jt zoes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A busincss man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising apent influence you to substitute some
other paper for ibe SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to advertigse. This i8 frequently done for
the reason that the ugent gets a larger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page or ad-
dress MUNN & CO.. Pablishers.

361 Broadway, New York.

dry

FOR SALE Valuable patent on wall paper exbib-

« itor. Can be manufactured and sold
with large pmﬁt Increasing demand. For ‘articulars,
address E. W. LISTER, 434 Decatur St., Brooklyn, N. Y.

TURBINE 555 e
Bl-SULPHIDE fa"u“f:aé“ ‘:‘ﬁen;?"‘“%,'r“r%“%lﬂ‘"ﬁf

JAMES LE FFFL & CO.,
OF GARBQN mm]l%. TA \a}.ﬂl{ Clewgemé Obio

Experimental & Wodel Work

WA“TEB 200 Horse Power 110 Volt Compound

» Wonnd Dynamo, either in one dynamo

or in enough dynamos to make 200 H. P.,also one or more
H. P. 110 volt motors. A. B. C.. care af this paper.

ABBORUNDUM

-

L

gﬂ RY AND
EIAMC}ND OWDEFb‘ UBSTlTUTE.Fr( z OUR;
D}\!’DF.R RYST) - El.. SLAB & Al‘E. ;?RM'

A firm of well known London Engmeers are pre-
pared to deal with tbhe British-Indian and Colonial

PATENTS of an OIL MOTOR

of from ¢ to 5 Horse Power. Address ** Motor.”
Deacon’s Advertising Offices, 154 Leadenhali 8t., Lor:don.

How To Make a Dynamo

OR MOTOR. X hume uwer sl:e, 1lluatrated with
full working drnwimm Trevert. Price 10c.
Bubier Pnhliﬁlnng Co., Lynun, Mnss.

JUS‘ “lT E\'EHY YOUNG ELECTRICIAN WANTS

gscENT
I““"DLAMPS

RuN MacHINERY &¢
THE ORNAMENTAL IRON INDUS-

try.—Description of the miethod of manufacturing
wrought iron into ornamental and artistic forms, With
9 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 1020. Price 10 cents. To be had
at this office and from all newsdealers.

SIIIEAM PIERARD & QUINET

have just obtained a Patent for a
it.

high or low Water Alarm for Steam
Boilers. Nothing to comparewith
Address, 662 Mullin Street. MONTREAL, CANADA.

BUHL TUBULAR HEADLIGHT

i 8

N THE

529 BUHLSTAMPING ¢
TUBULAR LANTERNS

L
0 DETROIT, MiCH

E'or anumber of years the SkTH THoOMAS CLOCK €0,
of Thomaston, Conn., has done a good deal of work
for Electrica] Com esl‘nnd would be glad to Increase
thmg}_rti;e laf Eius nelg\? W k ‘}ll m%kehe?‘t,h%u‘t':;%étir
any ceu n to Clock Work, for whig
13 KURNISHED, “and Md‘mv Sﬁﬂwé\lﬁ};lﬁaré
ress
IA)&}JCO 49 Maiden Lane, NEW Y

FIRE BRICK 5

PURPOSES.

. e s+ o o BF Sena for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKS.
88 Van Dyke Street, BROOKLYN, N. Y,

““LINCOLN” RIM LATCH LOCK S

nmmings. A 1 finish, price $1.00.
“JACKNON” 3.Lever Padlock.
Best in the world for 25 cents. We
will mail gamples on receipt of price.
Tllus. cata log free. Inclose 3c. instamps
for our new Steel Pocket Tool.
MILLLER LOCK CO.
43579 Taceny Street, Phlladelphiu, Pa.

TUNNEL UNDER THE THAMES AT
Bluckwall.—By M. Fitzmaurice, M. In=t. C E. Descrip-
tion of the tunnel now building for the London
Connty Couneil under the Thumes by means of com-
pressed alr in conjunction with the Beach hydraulic
shield, With 4 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1025. rice 10 cents.
'l‘u be had at this office and from sll newsdealers,

MAGIC LANTERNS]

EAVES YOUR HANDLEBAR FRe
WILL NOT GET OUT OF ORpE R
. PRESS THE WIRE,AND iT wiL (|
1}. RING LOUD <*CONTINBOUS vLike.

NEW AUTOMATIC | ca
BICYCLE BELLg.

Pku * BUTTON HLRI,(

H. -BRECKWEDEL& 35w ABS‘ NC\'I YORK ./

16 Murray Street, New York.
36 So. Market Street. Boston,

RED CEDAR TANKS,

CYLINDERS and CAISSONS—of Pine or Cypress—any size.
WILLIAMS MFG. CO.. KAI,A MAZ00. MICH.

| 81 Vine Street, Philadelphia. Pa.

k&1 Monndnock Chicago.

© 1895 SCIENTIFIC AMERICAN, INC.

And STEREOQ ] ’fﬂm Views
mb!ect for PUBLIC EX IBITIONSg eto.
u Mneu )br ¢qum mca oupml.
La nurn-
McAI.LISTER, Mf! OP"d'"'u 4? l| sau St-,N.Y.
¥ Instruments, Drums, Uniforms, Equip-
o ments for Bands and Drum Corps. Low-
g est prices ever quoted. Fine Catalog, 400
Illustrations, mailed free, it gives Band
"\\ Music & Instructions for Amateur Bands.
LYON & BEALY, 33-35 Adams Bt., Chicagos
VELOCITY OF 1CE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN en the question ef the speed of ice
boats. demorstrating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory disgrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 214, Price 10 cents.
To be had at this oftice aind from all newsdealers.
S AT
aad STUDY LAW
3 A Systematic nnd thorough courses
tau ht by able and experienced
ers.  Splendid opportunity for
a lagal education. Send stamp for
ful) Particulars.
hicago Oomsrondenna School of Law,
Reaper B » OHICAGO, ILL.
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