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TAUGHT BY MAIL,
ELECTRICAL ENGINEERING,

Telephony, Telegraphy, X-Rays,

MECHANICAL ENGINEERING,

Elementary Mathematics,

MECHANICAL DRAWING,

Et Thousands are 8uccessful and
C. gaining better positions and
salaries studying at bome by o ur cor-
respondence system.

The Electrical Engineer |nstitute
of Correspondence Instruction,
Dept.A, 120-122 Liberty St., New York.

) eonsiden e €-Iv el Buginarr Jistrz., | Wrrite for
maTIE) oy Mery mf it M=T=— Catalogue.
T be f QT VMU Tiere who asne an | State Subiect

EOT cal tdudaTrm You Wish
m to Study.
BI.ISS ELECTRICAL SCHOOL,
711 14th S

treet, Washington, D. C.
Practical Klectrical Engineering thoroughly and axciu-
sively taught. Course opens Sept. 27. Catalogue on
application to L. D. BLISS, Principal.

5 NICKEL
LE] Electro Platmg
23 Apparates and Materiai.
Ez THE

= Hanson & VanWinkle
35 y Co.,

] Newarlc. N. J.
oo 136 Liberty St., N. Y.
g8 30 & 32 8. Canal St.
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A USEFUL ATTACHMENT —

One of the most useful appllances in_connection with
our 8-inch reclslon athe tbe Traverse Mil«
er and Grinder wbich mills and
frinds work the entire Jength of
athe. It is invaluable for such
§ work as fluting,channeling zroov-
ing, key way cutting, ete. as&
L adjustmeunt to any angle.

finest and most accurate of wo k

can be done with this attachment—none better posslble
) Olr ﬂut.mg tsps. reamers, broaches, counter bores, ete.,
1t i8 unri
FANEUIL WAI’CH TOOL CO., Brighton, Boston, Mass.

K.
Acetylene Gas GENERATORS

AVE 507 lighti

every descripltlllontgslg' n%ebuumngs ol

pacity. From §
I~ Send jor New Catalogue.

J. B. COLT & CO., DePT. N.
3-7 West 29th St., New York.

DEFIANCE MACHINE WORK

DEFIANCE . OHI

JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.
By GARDNER D. HISCOX, M. E.
Author of “Gas, Gasoline and Oil Engines.”

Large 8vo. 402 P 1649 Illustrations,
with Descriptive T'ext. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vices, snd Apgllances, with 1649 illustrations and explan-
ator 18 is a new work on illustrated mechanics,
mecl mcsl movements, devroesband appliances, cover-
ing nearly the whole range of the prscucal and inven-
tive fleld, for the use of Mechanics. Inventors, Engineers,
Draughtsmen. and all others interested in any way in

mechanics.
—SECT10ONS.—

1. Mechanical Powers.—Weights, Revolution of
Forces, Pressures, Levers, Pulleys, Tackle, y

2. ’l‘ransdmssmn of Power. —Ropes, Beits, Fric-

tion Gear. Spur, Bevel, and Screw Gear, etc.

3. Measurement of Power.—Speed, Pressure,
Weigbt, Numbers_Quantities, and Appliances.

4. Steam Power—Boilers and #uncts.
Fngines, Valves and Valve Gear, Parallel Motion

ear, Governors and Engine bevlces. Rotary

Engmes. Oscillating Engines.

Steam Appliances.—-Injectors, Steam Pumps,
Condensers, Separators, Trapsand Valves.

Motive Power—Gas and Gasoline Engines,
—‘ds.ll{ve Gear and Appliances, Connecting Rods
an
%draulic Power and Devices. - Water

heels Turbines, Governors, lm ct Wheels,

. Rotary Pumps, Siphon ater Lifts,
Ejectors. Water Rams, Meters, Indlmtors. Pres-
sure Regulators, Valves, Pipe Joints, Filters, etc.

8. Air Power Appliances.—Wind Mills, Bel-
lows, Blo wers, A ir Com pressors, Compressed Air
Tools, Motors, Air Water Lifts, Blow Pipes,etc.

Electric Power and Construction.—Genera-
tors, Motors, Wiring, Controlling and Measur-
ing nght , Electr f{c Furnaces, Fans, Search
Light and Rlctric Appliances.

Navigation and Ronds.—Vessels. Bails, Rope
Knots, Paddle Wb eels, Propellers, Road Scraper
and Roller, Vehicles, Motor Carriages, Tricycies,
Bicycles, and Motor Adjuncts.

Racks and Pinions, Spiral, Elliptical,

and Worm Gear, Differential and Stop otion

Gear, :Eicyc lical and Planetary Trains, * Fergu-
son’s

Motion and Devices Controlling Motion.
—Ratchets and Pawls, Cams, Cranks. [ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Varlable Cranks, Universal Shaft Couplings,
Gymsooge. ete.

Heorological. — Clock and Watcb Movements

and Devices.
Mining, — Qparryln Ventilation, Hoisting,
(‘unveylng. ulveri %{1‘ Separating, Roasting,

Excavating, and Dred
Mill anrl Factor A iances.—Hangers, Shaft
Bearings, Bal Cgs. Steps, Con; lmgs. Uni-
versal and 1ex:lble nplimzs C lutches. eed
Tools, Screw Threads, ho sts,

Gears, Shop
Machines, Textile A];)pliances. ete.
ices.—Mixin

Construction and
Stump and Pile Pulling,
Driving, Dumping Cars, Fhtone G
Conveyor, Timber
Trusegs. Suspension

Draughting Devices.—Parallel Rules, Curve
Dellneators, Trammels, Elllpsographs, Panto-

Dfrscells.neous Devices. — Animal Power,
Sbeep Shears, Movements and Devices, Eleva-

3.
6.

7.

10.

11.

12.

13.
14.

135.

16. ’l‘estinf
ogks, Pile
Grips, Derricks,
Sshclnz, Roof and Bridge

17.

18.

tors, Cranes. Qewing, Typewriting, and Printing
Machines, Railway Devices. mckshumkes,
Turntables, Locomotives, Gas, rnaces,

Acetylene Generators, Gasoline Mantel Lamps,
Fire Arms, etc.

*,* Copies prepaid to any address on receipt of price.
8 Send for Descriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 BROADWAY, NEW YORK.

Seientific

Wrench, R.&A.W. ASHWOTth......ccoevnnnnnnn.
Wrench, H. Belisle od

Wrench, G. E. Zeigler
DESIGNS.
Badge, H. G. Brewer........
adge, W. J. Crowe.... .. 31057
adge. G. C. Van Roden 31,060
icycl e crank hanger, Burnham & Alsup.. 31,098
Binding, skirt, C. . Buscbner.. il & 31,109
Book cover. memorsndum. G. A. Krutt: 31075
Boot or shoe upper, W. H, Winters...... 31,106
Button, etc.. W. Baumgarten......... 31,061
lluttonhooks. etc.. handle for, 'I’. W. Foster. 31,066
Buttonhooks, etc., haudle for, W. H. Saart.. 31067
Can, A. P. Claude. 1,079
Cap, M. Davis 1,107
Chain and necklace, watch, M. M. Mirabeau. 1,064
Chain, membership, ¥. A. Boysen.......... 1,063
Cbarm, J. Forsbeim ........... 1,062
Clsmgmember.ﬂ Crigler.. 31,082
Clutch member, F. eng.. 31.053
Directory frame. L. i.. Sample 31,076
Door supports, casing member for sli |ng. s
Eyeglass case, W. Zoerb .. 31070
Fabric, 1. E. Palmer.. to 31,112
F'ence post, R. M. Han .. 31091
Fence, wire, A.1.. Kitselma ,092
Game board, Fleming & Lyon. )04
Game board, C. A. Mlchsels 105
Glass vessel, A. H. 1.078
Grinders, bracket for slckle, A.'L. Beiner. 31,098
Hinge member, Bamnzer & Ber ley..... 31,084
.atch case, rim, H ....... 31,087
Mandolin body, H Weckwerth 31,077
Paper weight, 8. E. Greenway 071
Pencil, lead, C. H. Tucker........ 072
Pencil point protector. E Todgq, Jr...... 1.073
Photographic card mount. J. P. Odgers.. 074
Pin, Smitb 1.085
Plier s, member for pairs of, G. 1,085
Pum p air chamber, E. M. Coryell, 1,030
Rooﬂng plate clamp. sheet me S0
Ssddle trougb, barness, E. Li ....... 31,097
Sanitary fixture, ventilated, 31,090
Sbovel, M. R. Stepbenson.................. 1.094
Spoons, etc., bandle for, W. C. Codman.. 1.069
Spoons, ete., bandle for, F'. G. Holmes. . 31.068
Stove, cooking, R. Thiem............... 1,095
Toy car bottom plave, H. T. Kingsbury . 31,101
'l'oy car end blank, H. T. Kingsbury. 1,103
T'oycar roof hlauk H.'l. Kingsbury. . 3L.099
Tny car side plate, 'H.'T. Kin, sbury. 1,100
gcos.l car end plate, H. T. Kingsbu 1,102
Ve rcles, oscmsung body loop for, E. 1,089
Wasber. J. J. Turn 1.081
Wasbstand, P. J. Vetlesen 1.096

TRADE MARKS.

Abdominal bands, A. Wardroper..........cc........
Ammunition, certained named, Peters Cartridge
COMPANY ...coiiieninrreinrsososesssensssasses
Antiseptic dressing, Johnson & Jobnson..
Antiseptic, liquid, A. Ainslie.. ..............
Bicycle sundries, certain nsmed G. J. Loomis..
Bicycle supplies, certain named. National Cement

and Rubber Manufacturing Company..........
Bitters, M. Betbencourt.....................c.veulll
Boots and shoes, Warren Boot and Shoe Com-

Preston B. Keitb Sboe Company
Bread, Schlater Brotbers........ ..
Butter and eggs. G. W. Martin & Brotb
Buttons, stamped or turned, Shantz & Strasburg.. 33.121
Cnnned goods, certain named, Hulman & Com-

) O R T oo e 12810
Coal, chemlcsl compound for lncressmg cormbus-
tibilit of, National Fuel Compound Company.
Coffee, W. J. Gould & Company
Coffee, A. C. Mathewson & Company. .
Coffee, Smith, Brett & Company
Cordials, non-alcoholic ginger, G. C. H
Dry eoods piece, Sweetser, Pembrook & Col

pa R
Ename ware, all k pany.
Flavoring extracts and torlet salves and creams,

liquid, C. A. Pearsall Company............... .. 3,159
Flours and foods, certain named, Ralston Yeast

Gompany ... ..o g o 33,1256
Food. certain named article of, J. H. Kellogg.. 33.12¢

Gl ass, rolied plate, Glss.]z(nw Plate Glass Company. 53 165
Go If clubs and balls, K fon Jr.,& Company.
Groceries, certain named, R. Sherman . 33,126
Iron and steel and articles manufactured there-

from, except steel balls, W.1'. Beesley & Com-

pany d
Laxatives, M. H. Jobnston.
JT.eather, harness makers’, . War
Lenses for railway semaphore slgnnl hg

o
o
-
5

air
Loom pickers, E. H. Jacobs Manufacturing (‘om

....................................... 67 33, 163
M 1 bitters, Hi-Hi Bltters Company.. . 33114
Medicinal soap, A. F. Richardson................... .laﬁ
Medicinal strengthening plssters. Johnson &
JOBDBOMN oo e e niemie oimioicle oo B s 2 s i =n 2 5205 33,150

Medicine for certain named diseases, W. 0. & R
Meciome. liver, K. W. Gazley
Medt-)lcmes. certain named, G.
r
Musical instruments and |
BorFfe dt & Company.
Oversbirts, Oppenbeim, 0ber & Co
Paints, New Jersey Enamel Paint Company.
Paints, calcimines, and pigments, G. 8. Adams. .
Perfumes. Actlen-Gesellschaft fur Anilin- Fsbg;}- 8154
Pohshmﬁ compounds, certain named, National
Polish Manufacturing'Company.................
Remedy for certain named diseases, Wilson &

Tbomp son
Sslve. e‘{'e, . Kababka..
E. Cummmgs o
Soap in liquid form, de ices, and h
and dandruff cure. H. Rlchmond
Soap, laundry, Lever Brotbers
Steel balls, Steel Ball Company

Strawboard, com position sheets
tute for, T. W. Jobnson....
Tea. R. L.

131
Toilet powder for the skin and teetb, J. Diner..... 331167
Veterinary medicines or remedies, C. W. Labaree. 33.146

Wine for medicinal purposes, J. H. Hoevler....... 33,139
Wines and spirituous liquors, J. 8. Draper.......... 33,138
PRINTS.

‘*“ Upmann’s Extra §,” forcigars, C. Upmann.......... 146

LABELS.

. Alderney Condensed Miik,” for condensed milk,
ohawk Condensed Milk Com b\ 2O

o Belmont Lithia Water,”” for lit ls water, R. E.
Ricbardson........... .....cceciiie viiennnns

* Bluenose Bitters,” for bitters, C. E. Smith .
**Concord Camerss." for cameras, Siegel, Cooper &
Company
‘ Extract of Plasma,” for an extra
Stock Manufacturing Company..
‘ Formaseptine,” foran antiseptic
Cbemical Company.
4 Jackscg:’s .)bersey Balm,” for a toilet articie, Jack-
0N Brotbers.........ccooieveiiiiiiiiiiiiinnana.s
¢ Laxs.” for a medical compound, Laxa Medicine
Compan

o Mcher 8

Cure.

............................................ ,987
%overelgn Rheumatic and Neuralgia
Cure or a medicine, Sovereign Medicine ’
“Myron W Reed.” for c|gsrs. M. Hyman C|gar

and lmportin, COmJ) ,980
** Our 8eason Ticket.” tor cigars. ‘Bryan Brothers.. 6.979
**Red Lion," for mn, Cunningham & Company..... 6,984
‘**Sparkling Dewey,” for beverages and extracts

tberefor, Sachs-Pruden Ginger Ale Company... 6,982
** The Medal ” for cigars, American Lithographic

Com
. Wrmht’s Condensed Smoke,” for condensed
smoke, E. H. Wrigbt & Company................. 6.991

A printed copy of tbe specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnisbed from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York. Specml rates will be given where
a large number of copies are desired at one time.

Canndian patents may now be obtained by the 1n-
ventors for any of the 1nventions named in the fore-
foing list, provided they are simple, at a costof $40 eacb.

licated the cost will be a httle more. For fuii
instructions address Munn way, New
York. Other forelgn patents may nlso be obtained.

Amevican,

3!

TTis double. e causes the
expanding ice to slide into
the air-dome, taking ths

ﬂfuhlg
shoul
selves of this

strain off the pipe. The
atr-cush also prevents
“Hamme " Covered Yy

U. S. and Foreign Patents.

Burst (Uater Pipes a Cbmg of the Past

You can now make all water p]pes as secure from bursting in winter as in summer.
Tbis pneumatlc system is t!
costly bursting of water piPes
endorsed by Archltects. Engineers and Municipal Officials.
b e completed without this system, and all house owners should avail them-
ounce of prevention ” in season.
I Send for Mustrated "Booklet, giving full explanation and discount.
THE PNEUMATIC DOME MANUFACTURING COMPANY,
301 E Street, Northwest, Washington, D. C.

e only one which successfully prevents tbe annoy-
It bas solved a great economic problem.
No new house

7 Pule.)PS%SHOO T AR IR

1 makea Bu

the Idea and-book “"A,” ages
FREE. The latest Encyclopedia of
Arms, Powders, Shot and Bullets. Men-

tion S(‘lEN‘l‘lmC AMERICAN. Address
IDEAL MFG. CO., NEW HAVEN, CONN,, U. 8. A.

MAKE YOUR OWN ICE.

The * Zerone” Hand Ice Machine wil

can operate | Capacity from one
pound upwards according to size of
machine. Once in use you would never
be witbout one. Catal andpricelist
upon application. Agents wanted.

THE POLARENE COMPANY,
47 BeaverSt,, New York.

On Receipt of Ten Cents in Stamps (practically
25% of retall price) we will send you one of our

1-2 INCH AUGER BITS

THZEROENE
HAND
ICE MACHINE
o

A fine cutting tool, perfect clesmnce, especially good in
hard wood and for end boring. Send for Cir. S‘Yﬂ . free

THE FORD BIT CO., HoLYOKE, Mass.

for inventors. Estab. 1867. Catalague
. C. SEYL, 181 Madison St, Chicago.

MODEL
GARD INDEX i8R e Nt Betton, So:
WANTED it oSt "W sehga

part. Address, J. K. Tomlinson, Pickaway, W. Va.

MO 2y

e ©

10N MODE_L WORK"‘
193 CLARK CHICAGO

1/a H.P. Electric Motors 3% Vo~ %32

COLUMBIA MFG. Co,, 814 Walnut St., Philadelphia, Pa.
CmcULAR FREE.

SEGTWNAL cANOE Crane Bros.,

Linenoid Manufacturers, Westfleld, Mass.

I CE MACHIN‘ES‘ Corliss Engines, Brewers’

GEARS'

anﬂ Bottl er Machinery. THE VILTER
. CO., 899 Clinton Street, Mllwaukee, Wia.

L. MODELS LEXPERIMENTAL WORK. BMALL MACHIRERY
REW DRl BTENCIL WORKS 10D MY,

EE
LT Mnﬂea & ETC. MEW
& Send for Circular “M.,”’

TURBINES Sias.LtsFEsL & co;.

Hold Your Scarf_»

witb tbe Improved Wash-
burne Patent Scarf Fast-
ener. Useful also for fasten-
ing papers or any art,lcles - 10
cents each, by se
orters that do not bind
eg nor injure the fabric.
By mail, 20 cents a pair. 1llus-
trated Catalogue of these and
other mweltres. ree.
AMERI RING CO.
Box P. Waterhury. Conn.

271 CANAL STR. NEW YORK.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special M;
cbinery. E. Konigslow & Bro., 181 Seneca 8t.,Cleveland, 0

Experimental & Model Work

Cir. & advice free. Wm. (Gardam & Son.$5-51 Rose St.,N.Y.

GAS+ GASOLINE E

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N J U. 5 A
FOR ALL PURPOSES.

GRINDING M"-l- Bogardus Patent Uni.

versal Eccentric Mill. AddressJ. 8. & G. F, SIMP=
SON, 28 Rodney Street, Brooklyn, N. Y.

Who Rules the World in 100 Years ?

PANTERRA will tell. Something entirely new.
A novelly. Mailed, prepaid, 25 cents. Agents wanted.
Indultriui Trading Co., 47 Beaver 8t., New York.

of peculiar and absorbing interest. This beautifu!
issued mouthly, and contains practical artioles an

a)st,es,

price to the intendin,

builder.
a single copy. or $2.

for annual subscription.

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

Plaumng e New Home

Anyone contemplating tbe building of a new home will ind the

Building Edition of the Scientific American

ublication is
suggestions
on modern bouse building, together witb a series of splendid
showing perspective views and floor plans of the most up-
te modern dwellings, estimuted cost, etc. A sinzle issue of
this handsome periodical is often worth tbe year’s subscription
Write to-day and send 25 cents for

Powerful, Hes onsm. Durable and Efficient.

REEVES”’
Variable Speed Counter Shaft

for securing any speed witbout cb, e of belt
or loss of time. &cinlly adapted for all
kinds of experimental machinery, Printing
Presses, Motor_Carriages, Ironworking Tools,
Woodworking Machinery, or any and all ma-
chines requiring a chanxe of speed or feed.
K Send for handsomely illuatrated
Catalogue* S. A." fre

REEVES PULLEY CO.. COIumbut, Ind., U.S.A.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESsIGNS
COPYRIGHTS &cC.
Anyone 8ending a sketch and descn%uon may
qmckly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
8pecial notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific 1ournal Terms, $3 a
year; four months, 1. Sold by all newsdealers.

MUNN & Co,z61 eroaawar, New York

Brancb Office. 62 F St.. Wasbington, D. C.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

YOU CAN MAKE $100.AWEEK !

OWNYOUR OWN SHOW, coMPLETE DuTFIT—$ 100.
LIFE MOTION FILMS5 & MACHINES
PASSION PLA & 900 0THER SUBJECTS

PH/LADELPHIA P.A,

C NTLE
with capftaﬁtwenty years’%uqness experlence, ame to

furnish higbest references New York, residing in Paris,
i8 desirous of representing American manufacturer
of machinery or industrial products, paying cash and
taking all risks and expenses. Brieussel, Box 773, N. Y.

TO NLARGCE

our b‘lﬁlness t‘y lthe addition of a@ew special lines to be
manufactured on royalty, We should be pleased to hear
from persons in ssession of desirable novelties or
patents. Household articles will be given preference.
Address, J. Nehl, Main and Dock Streets, St. Louis, Mo.

DESICNINGC AND DEVELOPING.

Machinery for n.llegurposes deslgned and developed, in-

ventions perfect: erection ef manufacturing plants

supervised, cost of production reduced or output in-

creased, processes developed, by an expert comultlng

and construm:in nﬁ Write for particulars.
R, M.E., I7 Cortlandt St.,

GREAT

BENJ. W. TUCK New York.
SR A CHINERY
sPECIALc W, Cowdrey & "““‘““‘ v;‘r?:c i‘;“

THE BICYCLE: ITS INFLUENCE IN

Healtb and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in whbich the' subject is ex-
baustively ‘treated from the followin standnomts- 1.
Tbe use of the.cycle by persons in bealth. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.
'To be had at this office and from all newsdealers.

Prices $160 and up. Send tor Catalogue,

PIERGE VAROR LAUNGRES

Stock sizes 14 to 22 foot.
Safe, Reliable and fully guaranteed.

COASTING WITH COMFORT.

No Dan er No Risk whatever when you have 'iour macnlitll‘netENDER
e case w e

PERF CT CONTROL at all times, as is

ECLIPSE BICYCLE

Pressure on the Pedals.
Write at once for particulars and prices to

ECLIPSE BICYCLE COMPANY, Box X,

© 1899 SCIENTIFIC AMERICAN, INC.

with Morrow Automatic
COASTER and BRAKE

You can regulate your speed at will witb a Backward or Forward
Tbe Simplest, Safest, Surest of devices.

ELMIRA,N. Y.
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