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Seientific

The New System
OF EDUCATION
Steam
Engineering

Mechanical, Electrical,
Civiland Mlnmg Englneer-
ing; Architecture; Draw-
ing; Surveyin Cheu:ustry.

borthand; ook keeping
and Eng]lsh Branches

TAUCHT BY MAIL.
Students qualified
. to pass examinations.
Wehnvehelpedthousandstobatter positions
and salaries. Send for free circulars, stating
‘ the subject. in which you are interested.

THE INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 942,

Scranton, Pa.

Roper's New Engineer's Handy-Book
for STEAM ENGINEERS and ELECTRICIANS.

Thor oughKy revised rewritten and much enlarged by
EpwIN R. KELLER, M.E., and (LAYTON W. PIKE, B.S,,
Ex-President of the Electrical Section of the Franklin
Institute. Embracmg all the recent improvements in
the Steam Engine and giviog full instructions for the

CARE and MANAGEMENT of an ELECTRICAL PLANT.
Nearly 900 pages, 525 illustrations, over 700 main sub-
Jects, 222 tables, and 645 questiona most likely to be
asked when under examination betore being licensedas
an engineer.

Full leatller,§i]t edﬁis. oicli;ztbonk style. $3 50.

Publisher:
Send for trcular. 022 Market St., Phl]ade]phla. Pa.

OPTICAL CO.
30 50UTH ST. ROCHESTER ~Y

New or 2nd Hand —Sold

AMERAS -

c Exchang’d

Enormous Stock. Must be closed out. All makes new
Cameras and your old camera taken a8 part payment.
‘Write for lists and special bargain offers.

C. F. LUND & CO., 129 Wabash Ave., Chicago.
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JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.

By GARDNER D. HISCOX, M. E.
Author of **Gas, Gasoline and Oil Engines.”

Large 8vo. 402 Pages. 1649 Illustrations,
with Desctip ive Text. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vices, and A %Iiances, with 1649 illustratiens and explan-
atory text. isis a new work on illustiated mechanics,
mechanical movements, devices, and- appliances, cover-~
ing nearly the whole range of the practical and inven-
tive fleld, for the use of Mechanics, Inventors, Engineers,
Drnugbtsmen. and all others interested in any way in

mecbanics.
—SECTIONS.—

Mechanical Powers.—Weights, Revolution of
borces, Pressures, Levers, Pulleys, Tackle, ete.
Transmission of Power.—Ropes, Be:ts, Fric-

tion Gear, Spur, Bevel, and Screw Gear, éf

1.
2.

3. easurement of Power.—Speed, Pressure,
Weigbt, Numbers Quantities, and Appliances.
4. Steam Power—Boilers and juncts,—

Fngines, Valvesand Valve Gear, Parallel Motion
(ear, Governors and Engine Dev:ces. Rotary
Engines, Oscillating Engines.

Steam Appliances. - Injectors, Stcam Pumps,
Co ndensers, Separators, I'rapsand Valves.

Motive Power—Gas rnd asohne Engines.
—Valve Gear and Appliances, Connecting Rods
and Heads.

H&drnullc Power and Devices. Water

heels, Turbines, Governors, Ime‘gct Wheels,

Pumps. Rotary Pumps, Siphons, Water Litts,
Ejectors, Water Rams, Meters, Indicators, Pres-

Asure Regulators, Valyes, Pipe Joints. Fllters, ete.

8. 'ower Appliances.—Wind Mills, Bel-
lows, Blowers, Air Compressors, Compressed Air
Tools, Motors, Air Water Lifts, Blow Pipes, etc.

9. Electric Power and Construction, -Geoera-

tors, Motors, Wiring, Controlling and Measur-
ing, Lighting, Electric Furnaces, Fans, Search
Light and Eiectric A ppliances.

Navigation and Roads. Vessels, Sails, Rope
Knrots, Paddle Wheels, Propellers, Road Scraper
and Roller, Vehicles, Motor Carriages, 1'ricyctes,
Bicycles, and Motor Adjuncts.

Gearing,—Racks and Pinions, Spiral, Elliptical,
and Worm Gear, Differential and Stop Motion
Gear, glcycllcal' and Planetary Trains. “ Fergu-
son’s’' Paradox.

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

Horological. — Clock and Watch Movements
and Devices.
Mining. —
Conveying, 3
Excavating, and Dred‘l'an.

Mill and Factory Appliances.—Hangers, Shaft
Bearings, Ball Bearings, Steps, Cou lmgs, Uni-
versal and Flexible Couplings. Clutches, eed
Gears, Shop Tools, Screw Threads, Hu st8,
Machines, Textile Appliances, etc.

Construction an evices,—Mixing, Testing,
Stump and Pile Pulling, Tackle Hooks Pile
Driving, Dumping (ars, 'Stone Grips, Derricks,
Conveyor, Timber Splicing, Roof and Bridge
Trusses, Suspension Bridges

Draughting Devices.-
De]meatnrs, Trammels,

Nﬁmp 13, et
scellaneons

10.

11

12.

13.
14. narryin;

Ventilation.
ulverizin, i

Hoisting,
Separating, Roasting,

15.
16.

1?. Pnra.lle] Rules, Curve

Ellipsographs, Panto-

18. Devices, — Animal Power,

Sheep Shenrss Movements and Devices. Eleva-
tors, Cranes, Sewing, Typewriting, and Printing
Mac’hmes, Railway Devices, Tmcks Brakes,
Turntables, Locomotives, (3as, Gas Furnaces,
Acetylene Generators, Gasoline Mautel Lamps,
Fire Arms, etc.

*,* Copies prepaid to any address on receipt of price.

§F Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 BROADWAY, NEW YORK.

Typewrmnz machines, registering device for. H.
C.Scrogesetal......cooveiieniinnaanns
Underwaist. E. M. Worth.
Valve, C. R. Honiball g
Valve and valve geariug for explosion engmes
C. M. Johnson
Valve cut oft, automatic, R F Lindsay.
Valve for mﬂamon. J. H. Goss.........
Valve indicator post, E. C. Wlley
Valve mechanism, A. Shelburne...
Valve, rotary, J. B. Stage.....
Vurnish can, W. H. Barber. PP
Veget.a.ble cutter, W. R. Williams
ehicle body, T. R. Carskadon...
Vehicle door, R. Heinzelman........
Vehicle running gear, J. H. McCabe
Vennlator and heating drum, combiuned, W, W.

. 629.961
. 630,254

Vessel hulls form for, M. F. Mithoff.
Vessels, appnrat,us for ralsmg sunken,

Pettit............. . 630.104

Vise, 8. N. Hubbel .. 630.230
Voting machine. J. B. Weigand...... . 630.148
‘Wagou dump and elevator ] S. Kidd... . 630,239
Wagon, furniture or express, W. 8. Webber. . 630.147
Watzon band brake, P. Armbrust,er . 6304

fou jack, J. L. Willia|
way, 1llummat,ed autlsllpping. W. H

IBOWIL: S0 Erer. o oForaparg P T [T e Ve VeVl LR 629.950
Warp stop monon mechanism, J. C. Ed wards..... 630.200
Washboard, W. Wallenthin......................00. 630.143
Washer. See Nut lock washer. Ore washer.
Washing machine, R. L. Weurne................... 630,146
Watch barrel, C. Morlet.. .. 629,907

watch holder attachm
Cowles.. ..

Watch safety
Watcb spring holder M. H. St ever
Water and steam separator. C. W. B
Water elevator, compressed air, M. L.
Water elevator, windlass, J. M. Carve
Water zngegssket,. H. K. Gilbert..
Water tube boiler, W. McKelv
Waterworks separator, F. A.W.D

Wavle power water moving apparatus, J. Rogow-

Weather strip, G. B. Grove;
beel. See Car wneel.
wheel.
Whip, H. D. Beman
Window bead fastener, J. H. Brown
Window cleaner, H. W. Glen........
Window cleaner, J. S. Wenshaugher
Window screen, S. A. Patterson..
Window, sliding sash, Turnbul].
Wire stretching tool. C S. H
Wire supporting frame, coiled, C. O. Sobinsk

630, 2]
Trolley

Mot,or wheel.

Wireworking machine, A. C. & J. Q Shimer...... 008
Wool, cleaning, E. Maertens.............. 6&{] 234 to 630 296
‘Wool cleaning process and apparatus,

T B o o GREEam . - - R o e 243
‘Writing ineradicable, rendering, 8. J. Morrow.... 630.25%
Yoke center, neck, S. Pearson...................... 629,868

DESIGNS.

Badge, W. A. Russell
Battery }Jlate 8eparator, H. C. Porter.
Bicycle frame, M. C. Johnson..

Boiler casing. steam, J. E. B
Brick, M. McNei
Bridle bit, A.

Car door han, .
Car seat hand rml
Carpeting, A. E. Held..... ...
Carpeting, W. C. \dsgee .
Carpeting, N. 8. Stewart ..
Cbair seat and back, C. R. Kaiser..........
Comb teeth comammg sheath, L. Schneider.

Cork retaining device. C. Schroeder..
Electrical terminal, W. B. Bragdon
Heel, shoe, A. obn...........

Hinge, F. E. Ranney.............
Hose supporter belt E. W. Thayer.
Knife bandle, A. Kastor...........
Lamp, cycle, .J. H. Lancaster..
Lamp, incandescent electric, H. J. Jaege
Match safe or tray, B. Ol f AP, .. ¥
Meat chopper feed screw, J. W. Brown, Jr.
Meat hanger member. J. J. Fitzgerald..
Nipple, C. W. Meinecke......... ......
Pin, safety, H. H. ‘laylor.... ...

Saw blade, D. McEachern..............
Thread holder, spool, W. H Garland..
Trimming, M. Greenberg s
Vehicle rames. gearing cover for, M. C. Johnson,

31,321 to
Writing case, side wall, O. H. Greene...............

31.325
31,312

TRADE MARKS.

Apparel, certain named articles of men’s, I. Als-

berg & COmMPANY. ..o ivuiiiieeiinaeiaaaaseaaaaaans 33.285
Bakery products and confectionery. certan
named, Ward-Mackey Company................. 33.289
Clothing. certain named outer. Leopold, Solomon
COMDPADY. ¢t tveererneasesans te seernernnnsnenns 33,299
Curative instruments for certain named diseases,
Tocbtermann & COMPANY.....c..covvveaeenans ons 33,286
Fiber bouard, certain named, Leatheroid Manufac-
turing Cnmpany ................................ 33,296

Flsl'll and crabs, fresh and processed, C. H. Luzht.-
Gelatm. C.B! Knox

Macarom. anepa Brothers..
Machinery and parts aud attachments, certain
named, Chandler & Taylor Company............

Pollshmg preparsmons and materials,

(26117 ¢3:1 1) 28R 4
Shirts. men’s and boys’, Bowling, Coblens & Cahn 33. 298
Soap for tmlet purposes, tar, Pion eer Tar Soap

Terezol

DOTDPATNY[: -« ojsleis sisiers o oinisss s s SBTTo I erTeroll s o o s s o s o)s 33,293
Surglcal apparatus. electrical, Seeger & Clarke.... 33,287

LABELS.

** Bavarian Doppel,” for beer, Christian Moerlein
Brewing Company

** Belmont.” for baking powder, Belmout Bakiug
Powder Compau;

“ Brown’s Hand Lotion,” for a lotion, E. P. Brown
& Company.

- Cassla L agot,s,” for cassia bark, Charles W. Huft’

g Company.............
Y El Regnlo i3 for cigars, American Lithographic
COMPANY . 22 o sisi0iss0sm0 ssinziosisios ol ssimasss/sssslsas 063, 7,064
‘¢ Extra Pa e for beer, Christian Moeriein Brew-
ing Company..
“IC BskmgPowder 'for bakmg powder Jaques

Manufacturing Cemp ang ,071
* Mintone,”” for a headache remedy. Louisville

Medicine Cuompany.....couieeeerieieeeirnancenanens 054
* Moerlein,” for beer, Christian Moerlein Brewing

Comps.ny .......................................... 058
* National Export » for beer, Christian Moerlein

Brewing COMPANY........vuieenereriaseeenesnaanas 7.062

* old Homestead » for condensed milk, Charles E.

Hires Com T0 o A R O LT T 074
** Pillsbury’s l«laked Oak Food,” for oat food, Pilis-

bury-Washburn Klour Mills Com pany.. to 7,068
** Post Haste,” for toilet powder. Ceumry Chemi-

€8] COMPANY .. .uiuitiieieenenaeaacenacaasasannanns 7,053
N Péemlum o for condensed miik, Charies E. Hires -
4 Reuular & for beer, Christian Moerlein Brewing

Compnny . 1,061
** The Independence,” for a cordi

F sure T e = B S 7,056
“W.C. P or headache powders. 7055
< U.C Bakmg Powder.” for baking powder Jaqu

Manufacturing Company. 7,070
** White House,” for conden

Hires Company............ 7,002

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 furnished from this office for
10 cents. 1n ordering please state the name and number
of the patent desired, and remit to Munn & Co., 36}
Broadway. New York. Special rates will be given where
alargenumber of copies are desired at one time.

Canadian patents may now be obtained by thein-
ventors for any of the inventions named in the fore-
foing list, provided they are simple, at a cost of $40 each.

f complicated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
Vork. Other foreign patents may also be obtained.

mevicad.

III

Burst (Uater

This pneumatic system i8

is ecausesthe  Highl
shoul
the W“m ‘?{‘; selves of this
strain off the pipe. The @ Send for
5§§$m£"mm», A THE PNEUMATIC

U. 8. and Foreign Patents.

You can now make all water

ing and costly bursting of water pipes.
endorsed by Architects, Engineers and Municipal Officials.

Pipes a Ching of the Past

gg]es as secure from bursting tn winter as in summer.
t only one which successfully prevents the annoy-
It has solved a great economic problem.
No new house

be comg-lehed witbo ut this system, and all house owners should availl tbem-
cunce of prevention’’ in season.

Riustrated Booklet. giving full explanation.
DOME MANUFACTURING COMPANY,

501 E Street, Northwest, Washington, D. C.

-# Pistol or S"fotqsui';'l oy(gT 1 make IIJ.FIIEIE

Eye by sending three 2c. stamps
the Ideal Hand-book “A,” 126 a
FREE, The latest Encyclupedm of

Arms, Powders, Shot ane Bullets. = |
tion SCIENTIFiC AMERICAN, Address

IDEAL MFG. CO., NEw HAVEN, CoxnN,, U. S. A.

ADVANTAGES OF
Our Patent Cold Process of Gal-
vanizing Cut and Wire Nails.

Very low cost, smooth surface, coating will not crack
oft heads or elsewhere, no sticking together. Ordersre-
ceived. Estimates and inf otmation furnished to manu-
facturers upon application for plants to galvanize nails
or other articles under license on royalty basis. Inspec-
tion of process in operation at our plants is invited.
See a ricie in SCIENTIFIC AMERICAN, April 22, 1899

U. S. Electro Galvanizing Co., 346 Broadway, New York.

Automobiles —a-

The S|CIENT!FIC AMERICAN for May 13, 1899, is
devoted mainly to illustrations and detailed de-
scriptions of various types of horseless vehicles,
This issue also contains an article on the mechan-
ics of the bicycle and detailed drawings of an auto-
mobile tricycle. Price 10 cents.

The following copies of the SCIENTIFIC AMER-
ICAN SUPPLEMENT give many details, of Auto-
mobiles of different types, with many illustrations
of the vehicles, motors, boilers, etc. The series
make a very valuable treatise on the subject. The
numbers are: 732, 979, 993, 1053, 1034, 1055, 1056, 1067,
1058, 1069, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113,
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents each.
by mail. For sale by all newsdealers or address

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

PROPOSALS.

NOTICE IS HEREBY GIVEN THAT THF COM-
mon Council of Tempe, Arizona, will receive speci-
fications and estimates for the cost and construction of
Water Works for the Town of Tempe, until 12 o'clock.
noon, September 1, 1899. ‘I'be Council reserving the
right toreject any and all specifications and estimates.
All communications must be addressed to

F. M. SCHUREMAN, Town Clerk, Tempe, Ariz-

TO LEASE
MODELS

Dies with paraloyed edges last five times longer. Make
smooth work. Ernst, 705 Summit Ave., Jersey Clty N.J.

TO INVENTORS,
runnin|

Valuable copper mining lands.
F. G. Grove, Luray, Va.

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

W’auted—a clock capnble of
a counter atirregular intervals and keep good
ddress E. NICHOLSON. Lakewood. Oh io.

time.
MACIIINES‘ Corlies Engines, Brewers’
Eand Bottlers’ Machinery. HE VILTER
MFG. CO., 8§99 Clinton Screet Milwaukee, WIB

MUDEI. & EXPERIMENTAL WORK.

Inventions developed. Special Machinery.
E. V. Baillnrd, 106 Llherty St., New York.

y

1

TYPEWHEELS. MDQELI kEXPER|MENTAL WORK. BMALL MACH!
NAVFLTIES A& ETC. NEW TORK STENCIL WORKS 100 _NASSAU &Y N Y.l

TURBINES Gas:tersas & <o,

INVENTIONS WANTED. aesnste *ina s

desirable line< to
our business we would be pleased to bear from persons
desiring to have noveities or patents manufacturcd on
royalty. Will furnish best of reference. Rejected de-
signs will not be return=d unless sufficient gosnage I8 -
closed. Addr. J. NkHL, Mam & Dock Sts.. St. Louis.Mo.

GAS+ GASOLINE E

BACKUS WATER MOTOR CO. NEWAR

the Latest and Be

c'utch on the rear sprocket wheel.

Made only
% by the

Trebert Automa

BEST BICYCLE BRAKE

All eyclists, whatever wheel they ride, should have attached

st Automatic Coaster and Brake.

THE TREBERT BRAKE

is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a

Both clutches have inclined surfaces upon which balls

roll. When the bike chain is pulled forward. the balls ailso move forward and ride up their
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars.

tic Coaster and Brake Co. *‘“‘“&“SE’

DO YOU FISH?

Full line of Tackle, Poles, Line at lowest CA“II
PRICES, Cutlery, Model Engines. Notenew address,
FRASSE CO0., 4 Cortlan t St., NEW YORK.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &c.

Anyone sending a sketch and descn%t.ion may
qu.,k!y ascertain our opinion free whether an
invention i3 probably pntentab]e Communica-
tions strictly confidential. Handbook on Patenta
sent free. Oldest agency for securing palents.

Patents taken through Munn & Co. receive
special nofice, without charge, in Lhe

Scientific American,

A handsomely illustrated weekly. Larﬁzest cir-
culation of any sclenuﬂc journal. 8, $3 a
year; four months, $1. Sold by all newsdealers

MUNN & Co,ze1 8roaaway. New York

Branch Office, 25 F St.. Washington, D. C.

AW FABER

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

78 Reade Street. - - New York, N. Y.
Mnnufactor_y_ l_B_stnblished 1761.

A Handsome Watch Charm

or Scarf Pin with tbe head and bust
of DEWEY stamped on. Made from
gteel taken from the Battleship

‘Maine.” Watch Charm has gold
plate rim. A_certificate accompanies
each article, 23 cents each, postpaid.
W.F.DOLL MFG. CO., 9 Maiden Lane,
N.Y.,Sole Mfr. of Maine Steel Novelties.

YOU CAN MAKE $100.AWEEK !

UWNY[]UR OWN SHOW, COMPLETE 0»1rn—$l00
LIF. TION_FiLMS & MACHINES.
GREAT F’ASSION PLAY & 500 0THER suamcrs

5. LUBIN, LARcE sT MFR PHILADELPHIA P.A.

PALMER Stationary
and Marine Gasoline En-
%nes and Launches, Motor

agon Engines, Pump-
ing Engines.

&# Send for catalog.

MIANUS, CONN.

"PALMER BROS.,

. l ] cmminlt min‘E‘m:mjm

u;“ H I:metl.JJF'lu wt
cmn::ne&:.‘ﬁ"!n CRANRAPIDS, M PCAR

The Pipe of the Century

~THE... ““MALLINCKRODT"" PATENT

NICOTINE ABSORBENT AND VENTILATED SMOKING
PIPE, IS THE ONLY PIPE FIT FOR A
GENTLEMAN TO SMOKE.

Bowls of the Best French Brier, cxceedingly
neat and graceful in appearance, and cost no more than
an ordinary pipe. There are no filthy stems to clean.
and by a simple and effective construction, the poison-
ous nicotine juices are thoroughly absorbed before
reaching the mouth, and a cool, clean and healtby
ereby assu;ed. Money refunded if not satis-
factory. f T 100,000 8014 in 1838 alone.
Send for Illustrated Circular ** 8. A.”” and prices.

THE HARVEY & WATTS CO.,
276 Canal Street, N. Y. Station E, Philadelphia.

EVERYBODY HAS SOMETHING TO MEND

MENDSALL

Mends everything—china, glass, marble, bric-a-brac, ete.
uires no brush. Colorless, odorless, and will stand hot water
gam&e botcle sent prepaid on receipt of 25¢,
RBF in every town and locality.
ageuts can make g money Wnte us about your locality.
GEM CHEMICAL CO.,
No. 8 8. Howard Street, BALTIMORE, MD.

Instruments. Drums, Uniforms

& Bupplies. Write for catalog. 446

lllu.strat.non& FREE; it ivee Mao-

sic and Instructions for Kew Bands.
LVYON & HEALY,

8 Adams 8t.. ClI1CAGO.

Good

Planning 1he New

of peculiar and absorbin,

-date modern dwellings, estimuted cost, ete.

price to the intendin,

builder.
8 single copy. or $2.

or annual subscription.

© 1899 SCIENTIFIC AMERICAN, INC.

Anyone contemplating the building of a new home will find the

Building Edition of the Scientific American

interest. This beautiful publication is
issued mounthly, and contains practical articles and sugeestions
on modern house building, together with a series of splendid
Elatea, showing perspective views and floor plans of tbe most up-

A sioele issue of
this handsome periodical i8 often worth the year’s subscription
‘Write to-day and send 25 cel

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