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| COLLEGE ™ cms
EDUCATIONS)UJAWEEK

For 82 down and $2 a month WE GIVE
AN EDUCATION IN THE THEORY OF

BOOK-KEEPING

Steam Locomotive, Gas, Traction, or Marine En-
gineering: Refrigeration; Mechanics; Machine
Design ; Mathema.tlcs ; Physics; Organic and In-
nreanie L 11{‘1111u v, ualitative and  Guantits-

Ltive Anglysi Civif, Plectriol, Mechaniol,
Bridge, I 111 nnti Munlmpal or  Hydraulic
¥ngineering ; Electrical Power and Li hting ;
Ml ot ricut Shee Metai
Wiring and 4 UURSES [ attern
Rel Work; Drafting:

Electrizil l{:u ways, -urveying and Mapping;
Metal, DPlacer ot 1l Miringr:  Assaying :md
Blwpiping : Prospecting; Architecturs; Sani-
ATy 1umf'mp', lls‘mmp' and Ventilati wmn, ' Archi-
tectuml Dieaign; Highway Construction ; " Archi-

tectural or duchunical Drawing; hti‘Il(‘L‘.‘Hl)h}
English Branches;
Branches

or Pedagogics of Englizh

~ ALL WHO STUDY
Guaranteed Success.
% e have helped thousands to
bett/er 0sitions and salari Cir-

‘_‘ cular State subject 'um wish
S b study.

The International Correspondence
Schools, Box 942, Scranton, Pa,

ee.

. NATURAL HISTORY.

.y, THE NATURAL HISTORY BOOK STORE,

) BRADLEE WHIDDEN, PUBLISHER,
Send for Catal. 28 Arch St., Boston, Mass.

FE NICKEL
= AND

] Electro-Plating
£t Ypparats and Material. :

THE
‘anson & VanWinkle
Co.,
Newark, N J.
136 Liberty St., N. Y.

35 & 378, Canal St.,
Chlcazo

IT COSTS NOTHlNC TO TRY

All steam users cansave time
moneyand trouble with the
simplest. safest and most
satisfactory trap in exist-
ence—the HEINT
waner TEAM TRAP
Guaranteed never to
i T-,_ wear out. Lookatthe :
s cut and see how jt’s!
done!

ESTABLISHED 1874,

on
one year and I'll furnish the trapyfree fee illus.
notlce Sei. Am. July 13, 1897. Sole American Mfr.
W1 . S, Haines, S 136 S.4th St., Philu., Pa.

SO SIMPLE A CHILD CAN USE THEM

SUNART
MAGAZINE CAMERA.
Folding Cameras.
8 All sizes, ranging in price from
85 to §100. Sunart Junior, 3¢ x
¢ picture, $5.
§#= Send 2 cent stamp for
Illustrated Catalogue.

SUNART PHOTO CO.
RocHesTER, N. V.

There is Comfort in it.

Failure toinvestigate the merits and price of

THE HARTFORD

before buying a typewriter will occasion regret.
THE HARTFORD TYPEWRITER CO., Hartford, Conn.

THE NEW BRISTOL COUNTER

5 AQUEDUCT STREET,

Reglsters an accumte account of wox'k done on print-
ing presses, grain tallies, weighing, mes,surmg and
other automatic machines. Counts up to 1,000.000 and
repeats automatically. Simple, accurate, durable Spe-
cial couuters to order. §¥~ Send Sor circular,

. 00T, Bristol, Coun., U. S. A.

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO.,

217 2. Main Street, Louisville, Ky. !

k
|

: Sheller.

: Stop motion, J. A. Bolen

: Tabl
: Table attachment, C.

BOOKS WORTH HAVING..
Best Books on all subjects of !
! Tire, rubber, W. Langmui

Tool, combination, W. Cloug h.. 3,5
'loy, ring twirling, C. M. Banholomew 95,594
Track and switch for beef houses, C. A. Konz. 5,314
Track brush and scraper, L. C. Martin. 95,399
Transformer, Moody 95,403
Trap. See Animal trap.
Trolley stand, 8. H. Short 595,669
! Truck, car, T. M. Gallagher... . 595,017
Truss and bridge, C. M. Horton.. 595,629
Tubes with pliable material, machme fur lmmg
metal, E. T. Greenfield 95,472
Turbine, elastic fluid, C. G. Curtis 95,435
Turret for cars, bomh proof, E. H. 95,493
Typewriter arm, W. f B. Hopkins.. 05,478
: Umbrella, foldmﬁ .J. Helman.. 505,628
: Universal joint, L. S, Gardner.. 595.538
i Valve gear, J. H. F. Jacohy 595,307
Vaporizer,G. H. Bell.... 595,432
Vehicle body and seat, A. 595,394
Vehicle, ice, J. F. Fisher.. 595,380
i Velocipede, P. H. Brennan. 95,465
Velocipede pump attachment, 95,547
Vise, quick acting W. J. O’Brie O
Wﬂgon brake, R. M. Deyoung.. 5,529

Pay me what:
save in coal for-

: Bench, duet, P. H. York
" Bottle, H. Esser

Curn holder, E. A. Thomferde..... 28,023
Cultivator shovel. T. H. Raney 8,034
Dust pan. W. H. Payne......... 28,025
Game board, D. Du Bms 28,049 -
Game board, E. A. Tourny.. . 28,043
Hook, garment and umbrella W. Walker. . 28,928
Jar f a.stemng bar, J. Scbies.. . 28026
Jar lid clamp, J. Bonshire 28,052
Music time division block set, E. A. Fletcher....... 28,029
Paper »ox, E. Jones ..28,041 to 22,1.)3?
28,047
i . 28.040
{ Spoon or fork handle D. A. L 28,022
; Statuette, Hicks & MeGreer . . 28,066
i Stool pedestal, piano, P. H. ¥ 8,030
Velocipede saddle, A. E. Ames. 28 036
. Wagon body, delivery, G. W. K 28 035
TRADE MARKS.
BooIl;xs. pamphlets and other printed matter, A. o6

Lar leaf White, Pevey. Dexter Company . .

Leather, calf kip, cow, horse. goat and sheep, W.
Eisendrath & C [010)4 1 51:% 45 2 30,973

' Medical compound used on wounds and sores of
all descriptions, Wilson Brothers................ 30,979
Organs, Mason & Risch Vocalion Company......... 963

THE U. S. GOVERNMENT

buys only the best. When in the market for mercband-

ise it obtains samples and submits them to rigid expert !
Since 1890 the :

its order.
MASON & HAMLIN

ORCANSxPIANOS

exclusively for the equipment of its Indian schools as
well as for the ships of the *“ White Squadron.” Wise
men profit by the experience of otbers. The experience
of the Government experts is available for every one.

MASON & HAMLIN CO,,

Boston, New York, Chi ngo and St. Lmus.

Fitchburg «

examination before placin
Government has purchase:

HOOSAC TUNNEL ROUTE
] between
New England and the West.
J. R. WATSON,
General Passenger Agent,
Boston, Mass.

. Remedies, catarrh, A. F. Richardson..

: Whisky, D. Netter & Company.

:any patent in the foregoing list, or any patent in print

= Railroad

595,445

Sander cylmder adjustment, F. E. Schmitt
593 511

Sasb hrena................o..l
Saw frame, buck K. I, Ladd
Saw handle, S. N. Hall.
Saw set, F. W. Steele. .

Scaﬂuld, H. McLaughh
' Scaffold ledger board suppo
Scale prumng rei}ster, welghmg, W. H. S

Scale, weighing, Terpening.
Secondary battery, P. ibbe
Seeding machine, 1. B. Stevens.

Sewing machine, Hugg & Schut 9.: 419
Sewing machine looper operating

E. Fefel...............cooooooo oo 595,615
Sewing machine trimming attachment. ¥. Curtin. 1
Sextant. K. J. B, Cordem) AT 0
Shade bracket, G. Bell . 59,5,667
Shade or curtain fixture, H. H. horsyth ... 595,563
Sheet metal rings, device for forming azmular, J.

A, CarIStedt . .....ovvueiiiiiiinieiiaaiinans ... 595,287

Shell, high explosive, J. J. Perisse
See Corn sheller. I
Sieve, H. Foecke............ooieiiiiis coeennneeeea., BU5,5H
Signal. See Railway signal.
Signal indicator, electric, M. Mercier
Signaling apparatus, electric, W. K. Decrow.
Sink, W. Love.................
Skate roller. 'I, K. Daniels
Snow guard Fox &Snyder..................
Soldering machine, W alker & \/Imuemeyer
Spanner wrench, adjustable, R. F. ll
Spring motor, rotary, M. H. Wllson
Stacker, pneumatic, C. ®. Heggem..
Stall, ammal, ‘W. M. Underhill
Stamp handle, W. Kimball......
\mmg mill, Reynelds & Ch esh ire.
Starc treatmg, C. Pope
Steam boiler, J. R Va.nce
Steam generator and hot water heater, E D!
Meier
Steel, manufactunng C. D. Llatas.
Stool or chair, J. W. Snell, Jr..

595,406

. 5.);) 584

.. 595,641
.. 595319
. 595,352
595,433

Stopper. See Flue stopper.
Stoppering and hermetic closing for jars, etc.,
Joynson & Harrison..
Store service trolley tmck
Stove or range conductor hood 8. F. Put
Strainer for milk pails, detachahle P. Pfeil
Surﬁeous operating tamle, F. W. Loughran
e. See Surgeon’s Operatmg table.

Heller......

595,311
595,555

. 595,322

. 595476

Tank. See Grain tank.

Tap wrench, H.B. Keiper 595,312
Ticket and cover therefor, mileage, H. M. anht 595,423
Tie. See Bale tie. Rallway tie.

Tile, mosaic, C. R mb 595,485 -
Tire, bicycle, W. A. D Graham 7 595.300
Tire inflater, coin-controlled, J ‘B. Ligon 595,630
Tire, pneumatic, B. G. V 530,4,,

Tires on wheels, apparatus for placmg, J. G
Rod gers

Tobacco pipe, L. Richards. .

Tongue iron, F. Linnemeier. .

Washing apparatus, warp. O. Hallensleben.
Water closet, C. A. Freeman
{ Water column, E. D. Cain..
Water gage, J. 8. Long......
, 0. Schlemmer
Wheel. See Fifth wheel.
Wheel, D. M. D
Wheel rim and tire, vehicle, H. R. Osborn
‘Whip s ocket. Shaw & Redmond
Window, W. K. McIntosh.............
Wire fabric machine. A. I, Kitselman.
Wrapping machine, S. D. Tripp
Wrench. See Combination wrench.
wrench. Tap wrench.
Wrench, G. W. Anderson
‘Wrench, M. M. Le May..
Wrench W. F. Sellers .
Zinc ores and zinkiferous ores for smelting, pre
paring, E. A. Asbcroft

Spannef'

DESIGNS.

Brush back, F. N. Osborne.. ,021
Bushings, lower member for. G. Staiger 28,027
Cabinet, cylindrical, E. H. Ellis............ .. 28,033
Cabinet frame, prescription, J. M. ‘Worthington. .. 28,032

Compa ...........
Cigars, H. Nitzsche
Coffee, tea and cocoa, Aston & Company
Copper sulfate, Ward & Huntington
Fertilizers, p]a.nt Bowker Fertilizer Compan
Gaskets and steam and otheripacking, La Favorite

Rubber Manufacturing Compan;

Insoles, W. H. Wiley & Son

Photographic papers and chemicals, N epera Chem-
cal Company

Rubber boots, shoes and overshoes, G. Watkm‘
SON & COMPANY .. .uieiieerirriesisririariiaaainns
Shoe dressing, Hernott Brothers & Company

APPARATIJS

for Production and Manipulation of Light, Acetylene Gas
Generators, Electric Light. Stereopticons and Animated Pic-
ture Machmes, etce.

J. B. COLT & GO

131 Pest Street, San Krancisco, Cal.
ing Show Rooms, Broadway and 3i:h Street, New York.

Catalogu.es Free.

115 & 117 Nassau Street, New York.
» 189 La Salle Street, Chicaeo, I1l.
Acetylene House Light-

often pull off, It dges not
matter if you have a Bach-
elor's Button in Yu.u7 pock-
et. Slips on or «ff in a jiffy 3
and holds like grim death,
wlthout tearing the fabr)c
: By mail for 10 cents. Iilus-
" trated booglet describing
* hose and drawer holders and ¥
other novelties using the Im-

proved ashburne Patent

Fasteners, sent for the asking,

i)

! Americnn ng Co.s BoxP Waterbury, Coml.

. 595,3:5 |
. 895,544 H

DUMPING
\ l{orse (JarTs.

‘Wide and narrow tires.
Low rates of freight from .
our works—'T'atamy, Pa.—
to al) points.

HOBSON & CO.
No. 4 Stone St., New York

Fon SAL The entire plant of the Hagerstown

Steam Engine and Machine Com-
pany, Hagerstown. Md., constituting the Ground, Build-
ngs, Machinery, Patterns, Drawings and Good Will.
Line goods manufactured. Tractionand Portable En-

?903380 SUSPENDER BUTTONS . . .  TEACHING BY MAI

.'MUNE
'INVENTOR
'MODEL MAKE

! machin

Headquarters for

gines, Thrashers, SawMills, Grain Drills and Corn Shell-:

ers, which are popular on the market. Hagerstown is
well located, convenient to the coal and lumber regions,
has fine shlppmg famlmes, five competing railroads. We
dr J J.F'unk Mgr agerstown, Md.

EFTEEL STAMPS

solicit corresp.

Om mMARRIMN
rNhN{_ESSTAMPS- la Pla I.h'TI.R

1 WEST FPRICLS.

M!LWAUKI'-L Wi S,

Electric Battery Motors.

\lotnr No L 4 m Fau
.:\, S “ o«

5 x 7 Bunsen Cell
Circular free.

“ “

C. M. Turnquist,

For Sa.le at I-Ialf Price!

Complete Outfit, Machinery and Tools for light manufac-
turlng orexpe ta.l work. H.R. \1., Box 773, NewYork

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted, Fine t_utaloy, 400
Illustrations, matled free; it gives [iand
Music & Instructions for Amateur Bands.

A LYON& HEALY. 98 Adams St.,Chicago

in mil thH Ry shom, it
whish it hiy purticipstod,
thers must he soumething
§n the Hupormnu el ol t:m
5‘51. !..E INCUBJ\TOR
; regulatings, entiraly auto-
murie, ¥ou put in the agmw, the
alinble dosa the res. Al nbont
) thm and muny things of valus to
il poy 1L nar new ook, Hend 10 cta, lforit.,
!H'.l;ifllll.E lNEUBﬂTB‘I & BRODOER CQ.. QUINGY, ILLS.
i TITT

! nuuunun-un-rrr:s

50 YEARS’
EXPERIENCE

TrRADE MARKS
DESIGNS

CorYRIGHTS &C.

Anyone sending a sketch and description may
quickly 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
special notice, without charge, in the

Scientific American,

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

MUNN & Co.zs1 eroaswar. New York

Branch Office. 625 F St, Washington, D. C.

WATCH ANDCHAIN FOR ONE DAY'S WORK.

S A R T e E R s ke )

\\\ Boys and Girls can get a Nickel-Plated
‘L% Watch, also a Chain and Charm for selling

] IS}; 0z. Packages of Bluine at 10 cents each.
¢ Send our full address by return mail and
d we vnl forward the Bluine, post-paid, and
a large Premium List. No money required.
BLUINE CO., Box106 Concord Junction, Mass.

VELOCITY OF ICE BOATS.—A COL-

Soap, J. Shepard, Jr
Spoons, forks and knives, silver plated, Carter-
Crume Company
Sweaters, cardigan jackets,bathing suits, leggings
and analogous articles of apparel, J Werthel-
mer
Talking

gin
Typewnte nbbons, J.
Underwear and stoc ngs, Lawren
ing Compan .
Washing compound in the form of cakes, A. E.
Barbeau,

A printed copy of the spemﬁcatmn and drawing of

1ssued since 1863, will be furnished from this office for
10 cents. In ordenng please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

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

f complicated the cost will be a little more. For foll
Instructions agddrees Munn & (U, 31 Broadway, New
York. Other foreign patents may alne b ubtained.

© 1897 SCIENTIFIC

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN an the question of the speed of Ice
Boats, demenstrating how and why it is that these cratt
sail faster tban the wind which propels them. Illus-
trated with 10 explanatory diagrams. Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10
cents. To be had at this office and from all newsdealers.

GOLD
PLATE,
STEM WIND aND SET

Hrud eX TR

TLis mingn ¥ enpru\ui and
1in appraruncem " p\numu
tuld whtehe A prograttes g
boantiful eald p'lnhn - H
chAmm Brnt fros with eve -y vu‘u h

AMERICAN, INC.

A 5TAMP&5£ALC° ;

216 South Clark St., Chicago, 111
P Machinery.

hy Experts. Circular,

W4 Temple (‘ourt, N. Y.

Finknbuy
FHETRI .

Fy lt\]‘-]li' l)
Lt Ny

WANTED

1 push vkt LTS
LN Broedd, Newark, N

senhs carvisspoigdence with wire ma-
nafueturey,  Addre, 3, 1K, Sci. Am.

I make Models for Electrical and
Mechanical A ppliances,also fine
M. SANGER, 36 Cort]andt St., NEW YORK

SPECTACLE ¢ F. EBAIILEYsells

i spex cheap. Write
for new opncal catalogue 271 Wabash Ave., Chicago.

MODELZ 2.

CATALOGUES FREE.
NION MODEL WORKS

GEARS 193 CLARK CHICAGO.
Foo'r AND POWER IATHES, PLANERS
AND DRILL PRESSES, L. SHEPARD,

Agent Manufa.cturer. 141 &£143W. 2d St. Clncmnatl 0.

o

of all kinds designed and
fected. Secrecy guaranteed.

Seyl, s?ll\mduson St Ch:cwzo

MA{H] ‘. b=, ( arli 'hnglnr’n. Brewers'
|CE il Buottlers dao THE ¥ILTER
Mbr Clh, B f‘m]r‘n -.m\vu Milwriken, W‘s

Bicycie, and Photo. Noveities,
lowprices, 100pagecat. FREE
M. K- 8.00,, 83 Cortlandt 8¢, N.X,

I MacHINE

MEEMHTEHHS WANTED OR ek ﬂn?u“n‘:‘
HARBALGH & C0.809 FllbertSt Phila.Pa.
NOVELTIES & PATENTED ARTICLES

Muuumo\ured by Contract. Punchm Dies. Special
. Konigslow, 181 Seneca C]eveland O.

@“355‘.3, @.‘L\&“\g‘w S

i
= JCELE. MODELS & EXPERIMENTAL WORK. MACHINERYL
* A R NEW TEas STENCIL WORKS 100 NASSAU WikN
fr;remu" Waoeksnith in hl]‘(_t’ IiA-

w A N T E chine alop, one thut hae b ex-

pleritaaes Wi h teis hammers and gmml‘al Ting kn‘mllhm
Frate ape and experienes. Adgress JL R BoXx 05, N

Experimental & Model Work

C1rs and advice free. Gardam & Son, 45-51 Rose St.,N.Y.

GASo" GASOLINE E

MOTORS

BAGNUS WATER MOTOR CO. NEWARK N.J. U. S5 A.

VOLNEY W. MASON & CO.,

FrictionPulleys,Clutches & Elevators
PROVIDENCE R. |

OPEZ, ..

CATALOGUE

: ; THE MODERN ICE YACHT —BY GEO.

W. Polk. A new and valuable paper, containing full,
practical directions and specifications for the construc
tion of the fastest anc best kinds of Ice Yachts of the
latest, most approved forms. I1llustrated with engrav-
ings drawn to scale, showing the form, position, and
arrangement of allthe parts. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. . Price 10 cents.
To be had at this office and of all newsdealers.

THE CROWN Bone Cutter

for cutting green
bones. Forthe poultryman. Bestinthe world.
Lowest in price. Send for circular and testi-
monials. Wilson Bros., EASTON, PA.

2 Drying MMachings

fUl {rrain, #and, Olays, Fertilizery, FPhos-

tireen Coffee, SWel Feedd, =alt,
PR L LA YV ours N operas

LiumL. Rewd tor Beh dlicst rated eutuinged.,

=, 'E. WIORKHE LL. I{unnllm.l, “.n.

Che Sclennnc Hmerican
PUBLICATIONS FOR 1898.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
Scientific American (weekly), one year, $3.00
Scientific American Supplement (weekly), one year, 5.00

Ex;])ert Edition of the Scientific Amerlcau (month—
¥) in Spanish and Englisb, - 3.00

Building Edition of the Sclentlﬂc American
(monthly),
COMBINED RATES
in the United States, Canada, and Mexico.

Scientific American and Supplement, - 7.00
Scientific American and Building Edition, - 5.00

Scientific American, the Supplement and Bulldmg
Edition, -
TeERMS To FOREIGN COUNTRIES.

The yearly subscription prices of Scientific American
publications to fosreign countries are as follows:

U.S. English
Money. Money.
£ 8.

Scientific American (weekly), - - -$400 016 5

Scientific American Supplement (weekly) 6.00 1 4 8
Building Edition of the Sclentlﬂc Amer-

ican (monthly), - - -3800 012 4
Export Edition of the Scientific Amer-

ican (monthly) in Spanish and English 3.00 012 4

ComBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific American and Bmldmg Edl-

tion, - - - - 650 164
Scientific Ameriean, Smentlﬁc American

Supplement, and Building Edition, -1100 2% §H 2

§F Proportionate Rates for Siz Months.

The above rates include postage, which we pay. Re-
mit by postal ur express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.
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