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DRAWING AND DESIG

Mechanical & Architectural Drawing; Marine,
Stationary or Locomotive Engineering;Mining;
Pro-pecting; Metal Pattern Cutting; Plumbing;
Railroad, Hydraulic
Municipal, 3 l c 0 U R s E s & Bridge
Engineering; Surveying and Mapping; Book-
Keeping, Shorthand; English Branches;
Architecture; Electricity; Machine Design.
Al

3z GUARANTEED SUCCESS,
Fees Moderate, Advance or Instaliments.
Circular Free: State subject you wish to study.
International Correspondence Schools, Box 942, Htranton, I'a.

AING

WASHINGTON, D.C., Bliss Building.

Bliss School of Electricity

The only institution teaching practical electrical engin-
eering exclusively. Laboratory equipment excellent.
Courses open October 1st. Catalogue on application.

YOUNG MAN, LEARN SPANISH!

Our trade with Mexico and South America is be-
coming very important. Book-keepers, Stenograph-
ers, and Correspondents with a knowledge of com-
mercial Spanish are securing fine positions. The
new book, ‘**Commercial Spanish,” fits you to do
Spanish business correspondence. Postpaid, $1.

RIO PUBLISHINC COMPANY,

ADDRESS, 255 HANDEL HALL, CHICAGO, ILL.

SCREW - CUTTING DIE HEADS

SELF=OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others.” viz.: Theyare
smaller, stronger, more compact, have no
levers to spring, cannot be clogged by

Achips, are always reliable, and the prices
are rleht 1=~ Send fer descriptive circu-

: . lar S A Our die heads are furnished

in sizes suitable for cutting threads from

No. 17 wire gauge to 6 inches diameter inclusive.

GEOMETRIC DRILL CO,, WesTviLLE, C1

CHAS. CHURCHILL & CO., London Engllnd.
EUROPEAN AGENTS: %wmm CHILD & HENEY, Vieuna, Ausein

THE UNIVERSAL
NEOSTYLE

An Jnexpensive
Duplicating Apparatus.
Always ready for use. Closed in-
stantlv. Any boy can take 2000 copies
from One oviginal writing or type-
writing. Each copy will be read, as
it looks like a personal letter.

\lEOaTYLE COMPANY, 96-102 Church Sthew York

DRY BATTERIES.—A PAPER BY L. K.
Bohm, treatin of open circuit batteries, historical dry
batterles. mo dry batteries, Hellosen’s battery
Bryan’s batterﬁ Koller’s battery, and the efficienc
dry cells. With'three illustrations. Contamed in Cl-
ENTIFIC AMERICAN SUPPLEMENT, No. 01. Price
}10 C(Iant,s. To be had at this office and from all news-
ealers.

“INSTRUMENTS OF PRECISION.”

Architects’, Engmeers’ Surveyors’ F. Weber & Co
nd D Htsmen’s Supplies. . N
and Jraug PPl . Sole Agents for Riefler’s

Patent Drawing Instru-
ments, and A. OTT’S
PANTOGRAPHS and
PLANIMETERS, Etc.
Large assortment of
N Mathematical Instru-
mengs and Materials for Schools and € olleges. Send Jor
catalogue, Vol. I11, 1152 Chestnut St., Phila., Pa,
ranch Houses: ST. LOUIS and BALTIMORE.

K

HALF A CENTURY OF CYCLES.—AN

interesting hlstol‘{]of the cycle from its originup to the
present time e first crank -driven bicyce. The

*bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of im-
provement. The pneumatic tire. hand and foot
cycle. With 9 illustrations, Com,amed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1001'2. Price 10 cents.
To be had at this office and from all newsdealers.

HawkINg' NEw CATECHISM OF ELECTRICITY
A PRACTICAL TREATISE

for Eungineers, Electricians.

Wiremen and Amateurs. 550

%es 300i)lustrations, bound

eather, pocketbook form,

: gold titles and edges. Strict-

il ly “ Up-to-Date.” Postpaid,

$2.00. THEO. AUNEL & CoO..

B TRV ERY Q3 Fifth Avenue, New York,

Che vaewnter €xchange

114 Barciay St.,
NEW YORK
156 Adams St.,
CHICAGO
a8 Caurt Square,
BOSTON
818 Wyandotte St.,
KANSAS CITY, MO.

We will save you from
10 to 50% on Typewri-
ters of all makes.

RE?’ Sendf or Catalogue

=-?‘° The Berkefeld House Filter.

The only Filter Removing Typhoid and Cholera

Bacilli. Tested and indorsed by many
leading_authorities in Burope and Am-
erica. Itgives a continuous flow of fll-
tered water, absolutely free from germs.
Itis easlly eleaned as all impurities re-
main on the surface ot tbe filtering
cylinder. Cylmders can be sterilized by
. boiling in water for one hour. Send for
circulam and prices to the Berkefeld
Filter Co., 4Cedar St., New York

NODWN, EMER
UB 5T|TUTE.
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Mannfactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENE, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATYIONERS RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.
78 Reade Street, - - - New York, N. Y.

Manufactory Established 1761.
HARDTMUTH’S DRAWING

HARDEST AERASIVE
14 M ONDY,
OWDER; C-RYST

CARBORLNDM L0, US.A

[Ty PENCILS
Ob:l ALY coPiig

are the Best Pencils manufactured m
the world. Every architect, draughts- PENCILS

man, engineer, copyist, i{ullbxbnu Ur

clerk, and everyone using

peacils, should try the
Once tried, always used thereafter. For sale by ail Sta-
tionprs and Artists’ Material Dealers. @¥ Sample freeé
m tion. FAVOR, RUHL & CO., Importers,
1% ‘ent Hnuston, Streel, New York.

- Lamp chimney helder, R.

. Pipe’or rod wrench, 'l‘

Railway stgnalmg electric, J. fi - eaas s 2L 20 S o oo
Railway, street, W. Pierpoint, b
Railway switch, automatic, A. b
Range boiler, T. J. McKeone - and their friends.
Rat trap, O. P. Hill........ 500,646 - the above five volumes,
: Refrigerator meat wagon, . 590,891 + bound, and inclosed in a neat folding box as shown in the illustration, at the Sprecial
Register. See Autographic register. b4 _Re?':lced ll’e%-icet ofSFitvge Do!llars for the Complets Set,
H + 11 the complete set. Sent by mail or express, prepai
ggﬁ?:tgartél’fv} é\; (fl‘ésfirés'; oo Tachine fei B A 590,910 . 1 To foreign countries, by mail, post-free, in separate parcels, at the same price.
3T 5 A . gg’&ssﬁ $oe PP

Game board, N. W. Barnett.. 590,785
Game counter, H.H. Turner 590,921
Garden too), hand, G. W. 590,5
Gas burner. mcandescem J Warr 590,693
Gas burners, automatic regulating
night........cooiiiiiian 590,892

Gas burners, mount.

. H. A.Sieverts.. . 540,865
Gas engme, 'A. J. T'ackle. . .. 590,796
Gas furnace, regeneramve, ¥. Siemens. . 590,864
Gas genemtmg apparatus, acetylene, H. L. Pyle 590,592

.............................................. ,0
Gas generatmg apparatus, acetylene, A. A. Strem 590,674
Gas. methed of and apparatus for manufacturing,

JoH.Ladd. ... s 590,843
Gate. See Irngatlon gate. Railway crossinggate.

Swinging gate.

Gate opening or closmg device, F. G. & A. J.

[0 5] 4703 T T 590,702
Generator. See Steam generator.

Glass. See Magnitying glass.
Grinding machine, sickle, C. Miessner et al........ 590,899
Grinding machmes, micrometric adjustment for,

C. H. NOTEOTL v tvviiiiiiiiesinennannannsns seennes 590,850 .
Grip or blcycle lock, automatic telescope, W. F.

[ =1 590,613 |
Gun, magazine bolt, J. Hanson...... 590,834
Handle bar, admstable A. B. Simons......... . 590,872
Handle for sheet metal vessels, C L. Wagand 590,781
Harvesting machine, 'T. H. Brown....... .. 59,821
Hat fastener, A. J. Carlson........ . 590,802
Hat fastener, E. Hundhausen. . 590,839
Hat fastener, 1 IPBMEeT. o viiiiiiannen 590,
Hay and atoeck rack, comblinged, J. P. Hansen . 590,614
Hay loader coupling, P. H.Conner...............out 590,610

Feed water heater.

Heater. See Electric heater.
Hinge, W. B. Amold
Hinge, R. R
Hinge. gate, G. H Choate
Hinge, spring. W. K. Hen
Hog catcher, W. E. Tidler.
1101st1ngen ine, A. E Nor
Heok. See Fish hook. Snap h
Herse detacher‘(x H. Davis
Herseshee, G. T'. Berryhill..

Horseshoemga paratus, G.

Horses, means for checking or stop

Hose %l‘ld ge, F.

590,754
Hose couplmg, C. Prevet 590,590
Hese supperter, ®. Bagley. . 590,676
Hot air blast, J. H. Evans.. . 590,612
Inking pad, J. H. Melven.. 599,898
Insulator, Grimm & Nessler. 590,832
Insulator F. M. Locke 5

Irrlgatlon gate, J Moffatt
Jack. See Roof Jack. Wagon jack. H
Jar for preserving butter, etc., J.J. Carter
Jar helder, fruit, E. K. & 'W. S, Qheppard .
Jeint. Seé Brush slip joint. Rail joint. |
Kinetescepic flims, etc., means fer guiding, L. E. :
Henriet
Lamp, bicycle, H. W. Stur

Lamp, electric arc, H. Lel ner
Lamp, electric arc, A. Poulsen .
Lamp ﬁxt,ure, incandescent electric, B. B. Hoft:

................................................ 90,838

Lamp for genemtmg and burning acetylene gas, 590841
Lamp for street use, incandescent gas, A. C. Nier- i

T @Y BT e e vt vt ansn sireanesssssnsosesnennsennsan 590,586
Lamp igniting device, bicycle, Rafel & Kneerzer. §%0,911 ;
Lamp, incandescent, J. Bradley...........covuennnen 590,786
Lantern slide meving device, M. Newman .. 590,903
Last block fastener, F. E. Benton.......... . 690,71
Lasting machine, Bullard & Hamm. 590,639 |
Lathe dog, G. R. G. Wren.. 590,6
Lathe stop mechanism, engl 590,736
Lawn sprinkler, C. L. Travis. 590,780
Leaf turning apparatus, C. R. 590,761
Llfmng device, Jachimiak & Kend: 590,

Light. See Welsbach er other light.
Lock See Grip or bicycle lock. Seal lock.
Lock, C. J. Bla.ekburn
Lubricator, G. E. Pavis
Magnetic hmke, w. Stanley .
agnifying glass, A. Wagner.
Measuring mstrument
easuring machine, p
Mechanical movement

Sturtevant.
2 H. Youngken....,......

Meter. See Current meter.
Mixin gparabus for cake, etc., A. Webber....... 590,782
Moul ee Vulcanizng mo ould.

Monuments, adlustable letter and flgure for in-
scribing, P. 8. MCGee.....ccvvviiiiinnininnnnnnnes

Motor. Seé Water motor.

Mowing machines, device for connecting bunch-
ing attachments to, C. T. Boyer.............. ..

Muffle furnace for treating glass or pottery ware,

590,868

590,566
590,737
90,631

Musical instrument, W. Schneider.........
Musical instrument, mechanical, L. Stocker..
Newspaper foldm%vand addressmg machme ‘au-
tomatic, C. N. Walls .
Nut lock, W. Jobson.....
Nut lock Ww. J. Reynolds..
Nut, vehicle axle, H, M. Scarritt
Ore coneentrator, A. R. Wilfley..
Ore separator, magnetic, L. G. Rowand. ... 590 508,
Ores, process of and apparatus for electrlcal]y
treating, F. H. Soden
Ores, separating, B. F. H
Ores, treating rebellious, W. . T
Oyster dredge, A . Van Sciver......
Packa%e closure, G. Pendleton, R § R
Pad. See Collar pad. Inking pad.
Pan. See Dish pan.
Paper bag, square bottom, D Appel
Paper box machine, A. Birnj
Paper box macbine, E. H. Taylo .
Parcel fastening device, J. E. Pur
Pedal and toe clip, combined spi
thews..
Phonograp . L.
Phot,ogm nic print washer,
Picker, See Fruit picker.
Pin. See Safety pin.
Pipe, interiorly lined, E.

510,591

590,685
590,843
590,832

Pipe wrench, H. Parmel
Plp%&, npparat.us for manufaet.urmg soil, R. Cnmp-
Planer and sander, double, E. B. Hayes..
Planing machine cutter head. E. B. Hayes
Planter, potato, M. F. Myers..............

Plow and harrow, combined, J. Rife
Plow point, removable, J. Sutton

OUR 1898 CHAMPION BICYCLE HUBS

Bearingy are correct shape to give Lrue rotation to balls withono? slip.

warranted Leol steel, tlmr:;ughlv
B Send for Ciroular. T. A

turers of {'role Whoeels, Sulk
Hubs, Spukes, Nipples, Hlﬂlh fial]ﬂ eto.
A New Stntm and Large
COIL X RAY T gg
o —— I:mzhest eﬁic-

of X Ray Supplies.

Klrmayer & Oelling, 17 Bromfleld St., Boston, Mass

THE BEST

SEARCH

are made by

Sixth Street,
W‘ Sendf or Oatalogue 4.

50 VEARS®
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending asketch and description may
quickly ascertain, free, whether an invention ig
prcbably patentable. Communications strictly
conﬂdentlal 0Ol)dest agency forsecuring patents
in America. We have a Washington office.

Patents taken through Munn & Co receive
special notice in the

SCIENTIFIG AMERICAN,

beautifully illustrated, largest ctrculatlon of
any scientific journal, weekly terms $3.00 a year;
$1.50six maiths. Specimen copies and
BO®MK ON PATENTS sent free Address

MUNN & CO

l_mrd.eneu groend, wnd polished dead ©
FESTUN OO, Syravuwe, N. Y.,
Wheels, Cuarringe W hoeols, L‘ruuk Hangers Hivyole

iencyobtained
(¥~ Send for illus. catalogue

LIGHTS

for River, Lake and Marine Use

THE CARLISLE & FINCH CO.
Cincinnati, Ohio

f)n‘ :‘s E

Manu

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the subject is ex-
baustively treated from the following standpoints: 1.
The use of the cycle by persons in health, 2. The use of
the cycle by persons diseased. Contained in S CLEN TIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from sll newsdealers

wumnscaoswsrsnfwmim“;m

. COPY LETTERS

fifteen a minnte, all legible, use my im-
proved automatlc cepying machine.
Send for dllustrated circular.

JOHN H. ANDERSON,
910 Monadnock, CHICAGO.

AT

FOR SALE.—
engines, described in Scientific American, September 4.
For information address D. 'W. Ra¥, Tucson, Arizona.

—Roy’s Patent Reversing Gear for steam

SUGAR REFINERIES.-Complete Plants ship-
e\e{:d , inspected. etc. General Supplies for the Industry.

e undertake to represent foreigr Houses. G.Cam-
bray & Company, Advising fingineers for Sugar Refin-
eries, 24 Rue de Dunkerque, Paris, France.

VAPOR LAUNCH Complete

ROW, SAIL and STEAM BOATS. f $ I 50

RACINE YACHT AND BOAT WORKb,
Racine Junction, Wis., Box A

NV ANTIED

A thoroughly practical machinist to take charge of a
small _machine sbop within three and a balf miles of
New York City Hall. Must be a man competent to
manufacture machinery similar to windmills, pumps,

. portable engines or mowing machines. Only those bav-
361 Broadway. New ﬁork. ing experlenc@wnth the gig v{stem need apply. Address
. D. [ g est 83d Street, New

York, N. Y., by letter only.

This work is
Electrlcltdy Simplified. fisioriest
ever published on the subject. Electncny isin
many respects unexplained by the scientist; to
tbe ordinary man it 18 all a mystery. This book
makes the subject as plain as possible. Shows
how two plates of different metals immersedin
acid can send a message around the globe; how
a bundle of copper wire rotated by a steam en-
gine can be the agent in lighting our homes and
streets, etc. By illustrations of original design
and scope, the subject is made exceedmgly sim-
ple. 158 pages, illustrated. Price $1.00.

Arithmetic of Electricity. *fui

treatise on electrical calculations of all kmds
reduced to simple rules and illustrated by prac-
tical problems with solumons‘ﬁollowed by an

Pneumatic dispatch tube switch, C. F. Pike....... , 590,770 exhaustive series of tab of the most
Pneumatic dispatch tubes, expansion joint for, useful works published on electricity. 138 pages,
C.F. PIKE . outytiiniiitieinesorinneinesseennssnsens 590,771 illustrated. Price $1.00
Pneumatic dispatch tubes, gate operating device
for, C. B. Allen s | 4 Electric Toy Making, RByiaMe
Pneumatic motive power, L. I1. Mayer. 590,688 v _Buildin
Pneumatic tool, F. E. Hartban .. 590,661 and Electric Motor Construction. A worl
Post. See Fence post. for amateurs and young folks. Shows how to
Pot. See Coffee pot. make at home Electrical Toys, Motors, Bells,
Potato digger, C. HATtMAND...........\ovvuennnn; .. 590,571 Magnets, Batteries, Dynamos, and_eléctrical
Powders, process of and apparatus for making 4 instruments in general. 140 pages, illustrated.
smokgless F.G. D t LRSI R 590,931 Price $1.00
Pewer. See pneumatic motive power.
ProsS, G. L BEADOAY. | cecevrsre onessenangerneesens sz A How to Become a Successful

. 590,772
590,604

Printing device, duphcate, W. H. Pike, Jr
Printing machme. H. A Wood

Printing machines, do'cmr for fabric, H. E. !
[ E L= « VO 590,660 :
Printing press ink fountain, C. E. Kayser... . 590,790 -

Printing press registering and tripping ‘mech- i .
590,

anism, W. S. HUSOD......ooviiviiiiniiiineann ..t
Pulley, E. F. Hartshorn.. . 590,759
Pump, power, M. L. Severy.... 590,862

590,822
590,816

Rail )omt J. H. Fowier.
Rail jeint support, W. Brugler:

Railway crossing danger slgnal
Railway crossing gate, L. Harrls

Railway, electric, J. W. llarley

dERHIILE

§3 © - e . ® N AR -

Jr

Hoef jack, adjustable R Wllken
Rotary engine, Q. C, Fitts..

Retary engine, B.
Rousndmg and chaunelmg machine, rough. A. E

th
Safe door, circular, W. Corry.
Safety pin, E. E. McConnell
Sash attachment, wmdow, G. Gibson.
Sash holder, H. A. Waa!
Saw shaping and sharpenmg device, W. A. W

590,86
Scaftolding, extensible support for. G.J. Rexroth 5%, 774
Screen. See Window screen.
Screw blank heading die, H. K. Jones..............

(Continued on page 239)

H Indicates how the student
Electrlcla" may become a self-taught
electrical engineer without the rreal expend-
iture of time and money incidenl to a college
course. 189 pages, illustrated. Price $1.00.

alike for the student and prefessienal
about 5,000 distinct words, terms and phrases.
used in electrical science.

5 VOLUMES.———

© 1897 SCIENTIFIC AMERICAN, INC.

OUR GREAT POPULAR OFFER!

* e B B B B e S P A e P B o o T e o PP o P i

4 A Complete Electrical Library

BY PROF. T. OCONOR SLOANE.

5 Volumes for $5.00.
A VALUABLE AND INDISPENSABLE ADDITION TO ANY LIBRARY.

e A

THOUSAN DS of ambitious men, young and old, who are thirsting for a practical knowledge

of the science of Electricity, and desire to become electrical engineers, are prevented
by circumstances from attending the higher institutions of learning. These will hal with
delight our liberal offer and the exceptional opportunity of obtaining

An €lectrical Education at a Nominal €ost

by securing the five following books by Irof. T, O'Cox0r BLOAXE, comprising 1 CoMPLETH
ELECTRICAL LIBRARY, in which the various branches of electrical work may be thoroughly
studied. The following is a synopsis of some of the contentsof the five volumes:

5 Volumes
for $5.00

THE STANDARD ELECTRICAL DICTIONARY.

A practical handbook of reference containing definitions ef
Definitions are terse and cencise and include every term
An entirely new edition brought up to date and greatly enlarged.
Should be in the possession of all who desire to kee

science. Complete, concise and convenient. 682 pages, 333

& These valuable books can be had separately at the published prices.

A $7.00 ELECTRICAL LIBRARY FOR $5.00.
1300 PACES.

¥~ Send for special circular of the complete contents of ali of these books.
complete 116 page book catalogue sent free to any address.

T e e L L L L P L 7 7 T 7R 7 R L e R S LA R i o e A e % e P

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

CEEECEECITEEEEEERTEETECEECICCaacEe®

An indispensable work to all inter-
ested in electrical science. Suitable

abreast with the pr

ogvess of this branch of
illustrations. Price §,

to readers of the SCIENTIFIC AMERICAN
‘We are able to furnish
handsomely

}

Yo save $2.00 ty order-
. to any address in North America.

——OVER 450 ILLUSTRATIONS.

Also for our
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