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Machme Des

Mechanical & Architectural Drawing; Marine,
Btationary and Locomotive Engineering;Sheet
Metal Pattern Cutting; Plumbing; Electricity;
Raliroad, Hydeaullc
Municipal, 3 I c nu nsEs & Bridge
Engineering; Surveying and Mapping; Book-
Keeping; Shorthand; English Branche:
Architecture; Mining; Metal Prospecting.
i BUARANTEED SUCCESS.
Fees Mod
Circular Free; State subj«:e yw wish to study.
Interarilonal Correspondence Sehools, Box 942

I gn

.
CROOKES TUBES AND ROENTGEN'S

Photography.—The new phetography as performed b]y
the use of Crookes tubes as a source of excitation.
about Crookes iubes SClEN'rlF'lC Amamc,\N SUPPLE-
MENT. Nos. 181. 189, 238, 243, 92,793,
905, 980, ] ll-‘i(i ] ll64, 1083, 1050. 1057, also
SCIENTIFIC AMERICAN. Nos. 2. 8, 1) and 14, vol. 4.
These profusely illustrated SUPPLEMEI\ ‘T8 contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. A mong them: will
be found Prof. Crookes’ early lectures, detailing very
fully the experimeuts which so excited the world, and
which _are now aguin exciting attention in connection
with Roentzen’s photorraphs. Price 10 cents each
‘I'c be hud at this office and trom all newsdealers.

Chree zomplete Machines in One

A combination -
Vise, Anvil, and
Drill. Simple in .

construction, eas-
ily operated
wifbout one

00l conflict-
fo& with the working of another, durable, strong. and
effoctive in every snienlar. fght 42 pounds

| € i trated catal
BLOOMFIELD MFG CO., BLOOMFIE IJ IND., U.S.A

Buy Telephones|

THAT ARE GOOD--NOT “CHEAP THINGS.” }
Thedifference In cost is little. We guarantee
our apparatus and guarantee our customers
against 1088 by patent suits. Our guaran-
tee and instruments are both good.
YIESTERN TELEPHONE CONSTRUCTION CO.
250-264 South Clintan St., Chicago.
Largest Manufacturers of Telephones
exclusively in the United States.

TELEPHONES

for Long or Short Distance Use. Also
Interior or Warehouse Telephones.
Sent on trial to res, ousmle parties.
Sold thousands during the last
twoQ years. cvery onea success
§F" Send for Circular and Testimonials.

" Julius Andrae & Sons Co.
MILWAUKEE, WIS.

ROSE POLYTECHNIC INSTITUTE

A College of Engineering. Mechanical, Flectrical,
Civil Engineering, Chemical courses. Well endowed.
Extensive shops. Modernly equipped Laboratories in
all Depts. Expenses low. 15th vear. For catalogue
address C. L. EES President, Terre Haute, Ind.

STATIC
Electric Machines

all kinds, for Physicians, Ex-
erimenters, und Schools. Our
aree machine suitable forthe
most exacting X-Ray work.
All kinds of X Ray apparatus *
sold. Apparatus repaired and
sold for own:
REEDSBU‘IG ELEC MFG. CO.
Successor to Wood & Ra
Reedsburg, Wis., SUA.

Specual Machmery. Dies and Tuuls

Sub Press Dies

For Punching and Forming Sheel Metal
A SPECIALTY.
GEO. M. GRISWOLD,
183 st. John St.,
NEW HAVEN, CONN.

The Berkefeld House Filter.

The only Filter Removing Typhoid and Cholera
Bacili. Tested and indorsed by many
leading_authorities in Europe and Am-
erlca. It gives a continuous flow of fil-
tered water. absolutely free from germs.
It is easily cleaned, as all 1mpunt es re-
main_on the surface of tbe fltering
cylinder. Cylinders can be sterilized by
boiling in water for one hour. Send for
clrculars and prices to the Berkefeld .
b Filter Co., 4 Cedar St.. New York,

SM qus. Article 1‘/n. Sctmtiﬂc American, June 23, 1894,

Cre Sciemmc Fmerican
“PUBLICATIONS FOR 1897.

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

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

Exqort Edition of the Scientific Americau ( montb-
y) in S8panish and English, -3

Building _ Edition of the Scientlﬂc 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 Building
dition, - -

TermMS To FOREIGN COUNTRIES.

The vearly sobacription prices of Belentific American
publications to forel gn countries are as follows :

U. 8. English
Money. Mnogne
£oe.
Scientific American (weekly), - - -8$.00 016 5
Scientific American Supplement (weekly) 600 1 4 8

Buiildlng Edition of tbe Scientlﬂc Amer-

can (monthly), 300 012 4
Export Edition of the Scientlﬂc Amer-
ican (monthly) in Spanish and English 3.00 012 4

CoMBINED RATES TO FCREIGN COUNTRIES.

Bcientific American and Supplement, - 850 11411
Scientific American and Bullding Edi-

ion, - - 65 179
Scientific Ameriﬂan. Scientiﬂc American

Supplement, and Buildiog Edition, -11L00 2 6§ 2

¥ Proportionate Rates for Six Months.

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

MUNN & CO., 361 Broadway, New York.

.. 581,734

Tile inish for buildings, interior, C. Keiser...
Tire. ice bicycle. E. A. Dean...............

Tire upsetter or shrinker, J M. Bender. .
Tires, implement for repairing pneumatic, E.

PRICE

L. 582010
582,083

$lgszu' MUR

[rellis, Warren & Clark.........covvvvveeennvennnsns
Tripod stand for photographic cameras, etc., ¥

CINGINNATI

uton .
’I‘rl%odl :taud for photographic cameras, W. F.

Our New Catalogue for 1897 contains

Surreys, Spring Wagans, '[]elivery Wagans, Milk Wagons Farm
Wagons & everything on wheels at prices never betore heard of.
T intereated, sehd Boo{stampy), posbage for B0-pruye cutalogue Na. 2,

YT WE SELL DIRECT TU THE CONSUMER TN

£ WILBER H. MURRAY MG CO.

T 0 2 1,946
Tires, inner tube for pneumatic, G. C. Moore...... 581,962
R oclioryonint pitumicc £ 1 Nl s 280 pages-of irsars.
Tobacco pipe, C. W. Foster .. 582,119 MURRAY PPyl 34 Harness §3.90; Doubile Buggy
Tobacco pipe, R. L. P. Henne 581,824 $19.96; Tap Bugpgles §29.85;
Toilet case, G. W. Hessler.. 581.861
Tool case for bicycles, etc.. 8 582,048
Trace holder, R. H. Berkstresser ....... 582,
[rack sander. H. A. Nolty, 581,
Traction engine, W. O. ortb. .
Trap, See Sewer trap. |

3] , PRICE

RAY 1998

Harness $12.75; Road Wagons
Rpad Caris §8. 90 Pnaetons,

$390

OHI0. US.A.

Trousers guard, A. H. Castle

Truck angu cale, combined, W. B. Swindeli
Truck motor car, H. ’l‘esseyman
Trunk. C. T. Wilt, Jr...........
Trussing machine, M. Corcora;
Tube joint, brazed, Hedenber
Twine and bag holder, E. 1.

Typesetting machine, P. F.Cox....
Typewriting machine, G W Hall..

Our catalogue S, is sent free for
the asking. It lists books per-
talnln%]to all the sciences. A

ould be had for ready
re erence by those desiring
electrical, medical, engineering,
scientiﬂc. mining and technlcal

Scientific
Books

Typewriti rmwhme, B. Webb. .. 981, books, which we sell to every-
Utensil, A. Mullison..... ............... . 581,869 | body at wholes le prices

Valve, ¢cylinder relief T. H. Symington.. 581,788 Montgomery Ward & Co., Chicnuo.
Valve, relief, '1' Sym ngton........

D R CONTINUOUS PAPER FEED
¥ebicle ;umpseat G. H Hutton, Jr....... for Typewritera. Cheap,
. Vehicle Jump seat, A. L. & F. H. Knoblaug dorable, Dent and always
. Vehicle motor, Gibbons ‘& Wilcox. rerdy for work: & daf's sUp-
Vehicle wheel, 8. M. Caborn . py of puper without change;
Velocipede chain gearing R. H mndms 1rmished Tor trial to

ropponAlbie parties. Indaorsed
by the leading aperators und

R.
adow

C ager
rake, Rape & Me

Wagon typewriter men of Texus,
Wagon wheel and axle, Govers & Swenson. [} 8. patent No. 56,240 for sale
Wacm excavations, apparatus employed in, W. 1. B, Baker, Naples Texas
Wardrobe, B M. Siafrord. .. 100 K T ‘
) X 0 9
Washboard, 1. H. Gaston A
Washer. See Bottle washer. you USE GR'"DSTONES
Waste end disposer, E. McCormick................. If 80, we can suppiy you. All sizes
Watering device, chicken, H. M. Amos.. _ mounted and u nmaonnted, always
Waxing? plement, W. Cole, Jr............ «...... kept in stock. Remember, we make 2
Wheel. See Bicycle wheel Fifth wheel. Gear speciaityof selecting stones forall 8
: v‘gvheel Sahnd pering wheel. Vehicle wheel. cial purposes. B~ Ask for catal
agon whe

The CLEVELAND STONE CO.

N e g, & AR 2d Floor. Wilshire. Cleveland. O

Wlndmgmachme. bobbin, 8 Teen.
Wixi‘dingktbread onto bobblns, machine for, E.
Windmill equa]izmg devwe L E. Fagan..

. Window, Richards
Window, cellar, L. Tremmel ............
Window or door screen, J. A. Stenen. .
Window screen, E. K. H
Wire stretcher, L. 8. Hanson.
‘Workbench, 8. Peco;

“WE USE APOLLO STEEL,”
be said,

but somebody lied.

We are told that a certain galvanized-iran

Wrapping machine, newspaper, L. well Mill imtemi- to be buying hlack sheets of us
Wrenoh. - See Pipe wrench. Ratehet wrench. and dioping them.
Wringer. See Mop wringer. We don't sell black sheets to galvan ers.

Apollo Iron and Steel Company,

RU
LOOKING UP

YOUR

VACATIoN TRIP?

IF 50 SEND 2'STAIP FoR CoPy oF

“$U MMER
ﬁcURsIO“s

W;\Tson GPACT.

iTenaure RR.
Boston  Hase

FREEDOM FROM FIRE

No fear of being burnt out in residence,
office, or factory as long as you use the

Stempel FIRE Extinguisher.

Unequaled for :lmplu-it‘z certainty, quickness
and power in action dujpted and indorsed
bg leading munufacturirs. Rost and most dur-

le on the ruarket, [ilustrated catalogue free.

H. R. BENNETT,

.
I
I
B

mpan 3
ain nou-intoxlcating,w B Timms 29,99

Jeverages, ce
Garland Cycle Manufacturing Compaxg’;&

icycles,

 Family Ice Machine

Ice, etc, in a few minutes, $10 and u Jp
to prepare one’s self soda water,

Pittsburgh, Pa. 1216 Filbert Street, PHILADELPHIA, PA.
DESIGNS. o T
.M. .2, o SAILING
| Badge. B, M. Wbt 2 ALCO VAPOR LAUNCH 1) R%'”E BOAT-MFG(C-RARIR
ox, message, A. A. . 27,017 ACINE, WIS, U.5.A  FEITHS
rueh, F. Mason............ 21,010 + DESIGHNERS AND EUILDERS, B ROW BOAT
Cnbmet kitdien 020 MO WORK GUARANTLED 3
orner st np . Wood 21,016 g0k CANOES
Cuff. F. DZ.eevee cenennnnn 27,028 .
gultllvator fkragehi Bateman . 22]{.%.1 | JEE—
18play rac Sully..... . :
r or cover, E. C. 8 { ..... L 27,21
Poor or cover, It €. Smit P,m ) : Boats, Skiffs, Canoes, Launches
Fence stay, P. M. Mishler.. .« 21,012 Motor controlled from bow. Valve movement, 12 tol. High grade Sporting,
Flag, C. B. Perkins. . 21,008 16 mw fr. Launches. Twin Screws a speclalty. 3,6, Athletic, Gymnastic, and
La.utem Light & Wilson 21022 | 7,12, 14and 20 h.p. No licensed engineer or plfot re. Boatlng upplies. My
Meat hoider, C. P. Lough 27,018 quired Speed and Safety guaranteed. No dangerous prices are from 15 to %
(‘J{Iil'é'lﬂlliﬂ‘fri‘ n 0:1 Wt - ;77,01 { Naphtha or Gasoline used. No disagieeable vibration. eliable desle Gatal D::Cint 1%!;623,&11 other
r. kK. TH. - 5 reha 8. a on a 1cal .
Paperlantern btli? ik, G 7.0z " tlg- 5”‘ TE"‘ ?‘"‘(’: n ft,wjmp’ f"; 135:7 Ca“‘é";‘“-" , SECON - HLAND LAUNGHES ALWAYS ON HAND.
attern for clo obn.. . 27, arine Vapor Engine Co rs v., Jerse E M, P Stey N ¢ .
Salt Boldor. 6 ot Seiia| Ma e Vap gine Co., ersey Av., Jersey City, WM, WOOD, 15 West 125th St.,, New York
Shoe, N.C.Bobr.............. . 27,025 Tt ¢ o : -
vi}'pe. font of printing, T. Wag ner. . 27,080
tchease, C. L. Depollier..........covvvvinnniiiinnan 21,009 I]
SIMPL F.FU!.L\ GUARANTEED STA nmmR
TRADE MARKS. A TP AT VL REE. Ene
\ xes, Kelly Ax Manufacturing Company ........... 29,972 |
eer, lager, Reymann Brewing Company.... ...... 958 - —

Filters, $1.25 and up. Cm;korapsl Seltsateura
Hland up. L.DERMIGNY, 126 W. 25th 8t., N. Y.

29,974
Biscuits, F. B. Washburn & Compan . 29,949

y
Brand whlsky, wines, gins, roms end oli

. . 29,956
Cannedogsters, Martin Wi [© I Ry
anne oysters, Martin Wagner Company , 80 YEARS'®
: Carpet sweepers, Bissell Carpet Swee: rCom any 29,970
Carg?loz:om(?tives tonders and g0ods of 1ike gbar’: . EXPERIENCE.

acter, railway, Associated Manufacturers
Trades SPECIAL .....v.uerrneernseenenesoeeennasnns
Chemical and pharmaceutical products, Chemische
Fabrik von Heyden, Gesellschaft mit Besch-
rankter Haftung............cccoeiiiiniiiiiiinnn
Cigars, Williams & Brenckle.
Colors, alizarin, Farbenfabri
pany..
Confection
Cottonades,
Manufacturing Company
Dolls and dolls’ costumes, L "Wolf & Company
Food, poultry, L. B. LOrd.....coceeieiirnsinnsencenens
Gas_indicators of chemically treated paper or
fabric and frames for mounting thesame, Efiu-

, 29,976

TRADE MARKS,
DESICNS,
COPYRICHTS &c.
Anyonesending asketch and description may

meter COMPANY.....ceivirnrresroseossossossssssans 29,936 quickly ascertain, free, whether an invention is
Gunpowder. shells for same, and blasting powder, probably patentable. Communications strictly
azard Powder COmMPANY..eovvnrriiiienrenrnenns 29,938 contidential. Oldest agency for securing patenta
Hose supporters, George Frost Company 29,932 in_America. We have a Washingtot office.
Hosiery yarns, bale fabrics, knit goods and under- Patents taken through Munn & Co. receive
gear. Commonwealth Cottou Manufacturmg 20.9%5 special notice in the
OTIPANY . ¢ (vt evneetennsaneanssvarassiioneesesnnssnes
Lithographic stone,ysubstnute for, W. R. Lewis... 29,837 ; ssIENTIFIG AMER'GA"
Locks of) allykinds, ale & Towne Mauufacturing 20071 I 'besutlfulil: A illustrat. 1e d, uﬁz egt clriglatl on ot
Lubricants. varnishes, re ‘mineral oils, petro- anF 8Cien hurzdl, weekl y. terms )
leum, naphtha and oils obtalned from cg)rbon- Ekm BIX ‘“‘l’,}‘ghg Specltu%en 00‘233““5‘: NG
aceous substances, Ichthyol Gesellschaft, ON PATENTS sent free re
M Cﬁrdes, Hedrma;ini &dCompan il woeaa: 29,939 MUNN & (',:o,i
achinery and engineering or mechanical appar‘
atus and arts thereot, certain named, Mel- 361 Broadway, New York.
drum Brothers.........cccoiiiiiene ccneeenecnnananae ,975
Meats and lard, cured John C. Roth Packing Com- 046

Megiciue used in liver, bowel, kidney and otber

trouble s, patent, H. J. Lamar & Sons
Medicines, worm, Simard & Mignault..
Milk, converted, R. Hudnut...........
Oint ments, skin soaps and blood m

RAILWAY, MACHINERY

NoE G@-.“ LERNGEEES

7to15 WARD ST. NEWARK. N, J.

Pills, a liver medi d a_hog choler:
liver, Van V| eet-Mansﬂeld Dru Company - -
Pork tenderloins, F. McMulkin & (fompany.. nn ST I H s s fne iron, hrass und hmn:a for all

. ur-
Pre aration for the treatment of the skin, H. A. posca Japannineg, pletlng yod ﬂnlsﬁlna

............................................. ,965 | W&, (#. (fran(-r&. (Ju., 6 Joho Se., New York
Printed blanks and envelopes, Postal Telegraph — —— _—
Cable COMPANY.......cvues viieiieiisiinnnneaaaes 29,930 STEAM
Remedies for coughs and colds, B, ¥, Andrews. ... 29:961 ENG'"E CASTINGS
Remtedies f]or dcllseases of Fthe blood liver. kidneys, | and GAS I
stomach and nerves, F. M. Apple................ , both Statlonary and Marine. Dynamo
Remedy for malaria and chills and fever 5. Ott 29,965 and motor m-my and complete Macyﬁnes‘
Soaps l;nind gashmseo mpounds, K endall Manufae- " 0041 - Hlectrioal Bappiles, Telephones.
ng COmMpany....... ........¢cieeeean..uce ), §#" Send stamp for catalog.
Toilet and me lc!nal preparations, indelible :
and furniture polishes oertaln named C F. - MIANUS ELEC. CO.,  Mianus, Conn.
Tonic, Grand Rapds 29,960 - - - -
Tubing seamless steel, m Drvl“g maCh]nes
................................................ ,969
Wegblng selvage, arrow ware, R.R. Smith........ 29,93

for Grain, S8and, Clays, Fertllizers, Phoa-

hates, (rreen Con’ee. Wet Feeds, Salt,
nar, Chemicals. etc. 15 Year in Opera-
32 tion. Send for 6th illustrate cat

Wheat, rye and buckwheat flour and other cereal * !
food products, Everett, Aughenbaugh & 2%?916‘11: 29 |

Wblsky.'ﬁ “NiTiiganis Sonas

' Whisky, rye, James Clark Distilling Company..

, Mo.

mI). LING AT'I‘A(‘HM EN T for lathes,
565,277, for sale for 82,500- has. C. K(-yner.

Shorthand hy Mail

lesson Free.

ICE

atent Na.
ulst, Fla.

Thoroughly taught by re-
porters. (‘atalogue and first
Potts Shorthand College, Williamsport, Pa.

\IA('HII\ i Corliss anhlcn. ]hc'“m LN
nnd Bottlers’ Machinery. € VILTER
MrG. Co., 899 Clinton Street Milwaukee. Wis.

ﬁ

TYPE WHEELS. MODELS £ EXPERIMENTA L WORK. BMALL MACH(( m'
| NOVELTIES & ETC, WNEW YOAK STENCIL WORKS 100 NASSAU 8T N.V.

BAND FASTENER

A. P. Dickey Mra. Co,,
JAMER LEFFEL & O,

Tu RBINE anmﬂeld,l]hlmﬂ B. A.
Calclum  car-

WILLSUN UAHB!DE WORKS S imeies

200 1bs, 316 f.r b, New York, including iron cass
ns{'kmes Putentees and manufacturers for expurt,
8ce 2 ‘\-ia!den Lane, New York.

STEEL STAMPS "E&a"lﬁ?«"&é“%ﬁ TREET
|C.UR£AALPHABE AT LOWEST PRy
o &'.\lsp,nnm SCHwAAB STAMPLSEA

SEND FOR CRLULAR MILWAUKEEL Wi S,

TU IHVENTOHS ! o411 ruFalty or otherwise, or

We aTe open to manufactuare
to purchase outrtght patents on good selling novelticon
or tova  =end samples to CHANFEER & 3ELCHOW
Manufacturcrn of Tuva, Cames, and Novelties, 451 454
Wesl Lth Strest, Now York.

"WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
Red Cypress Wood Tanks a specialty.
W. E CALDWELL CO..
217 E. Main Btreet, Louisvllle. Ky.

ew Departure
in Metal Work.
Ctrculars to Mfrs.

RA (,'[J %E, N. Y,

Finished Castin

FRANKLIN MFG. CO.,

Tl-lE BEST
FOR TANKS
RACINE, WIS.

WATER WHEELS.
BENT FOR PAMPHLET,

€
ER.
s
¢

(Charles H, Schmuonk, Giassurgical Engineer. Fxpert
npinion glven oo unything sppertalning to Glase or
Glass Ware., 20 years' practics! experience. Drawings
made for Machluery for (lass Ware. 27 Fimt Ave,
ittebarg, Pe. Expresssge oust be Drepu.td. ot models
and samples. Deslgner of Glass Ware

A printed copy of the specification and drawing of °
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnisbedhfrom this office for

for hot or damp climatea,

ventors for :m{ of the inventions named in the fore- and three sample print.
f T 8.

i going lut, provided they are aimple. at s cost of $40 each,
If complicated the coat will be n 1ttle more. For 11l
lnAtructicna address Munn & Co., 31 Brondway. New
York. Other fureign patanta may alu: be

50

Paris, France, 8 Rue Martel.
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2 VEIOX P

A Revolution in Pho-
tographic Printing.

PAPE

10 cents. Inordering please state the name and number somf".’egxgg‘:z‘li‘ ;'? H’l‘f"’l":fbl.i“g'l.‘gh pr lnts

%fr;;]cfwggt%wdlggl:ﬁd Sap'e%i;leg]:t‘e; %iln‘i“n’,’é“ ﬁaghgﬂz sl_ ns sv or M ATT lgo' ddl:_l lr ﬂrrr:i.nls;swg:trhe.rnm lmtce;-ﬁrf ;;tnl} y‘ﬁg{l:v:rk

#large number of copies are desired at one time. Devely fped and toned as faat as the printing frames can be filled, A choice n'r'] tames mor e
Cadnndlen palents may now be obiained by the in- heautifuithan can be

radticed on cm]{ other paper. Permanent prints. The greatest paper

cents in stamps brings two sample dozen cab’s, developer

Neprrn Plating d Enamcled and Hough Br mide Papers
the best and most uniform in the market. feoluble o D Aper.
Rembrandt, a Matt Prlntlng-out Paper.

1 20O P.an immluble gelatine naper.
PERA CHEMICAL Sole Manufrs.
hicago. 1L, 21 Quincy8t. NEP PSR PARIS, N, Y.
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