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A COlllGl �O [lHTS 
(DU[ATIONlI AWllK 
For $2 down and $2 a month WE GIVE 
AN EDUCATION IN THE THEOR Y OF 

BOOK.KEEPING 
Steam Locomotive, Gas, 'rraction, or 1\larine En
gineering; Refrigeration; MechanIcs; Machine 
Design; Mathematics; Physics; Organic and In-
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Bridge, �ilroad, "Municipal, or Hydraulic 
F!ngineering; Electrical Power and Llghting; 
El eetncal 143 COURSES Sheet nletal 
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I tit.tiftt �mttitau. 
Sander cylinder adjustment, F. E. Schmitt ........ 59.'),445 
"asb lock, J. N. Ahren •.............................. 595,511 
Saw frame, buck, K 'I'. Ladd ........................ 5\15,315 
Saw handle, S. N. Hall ............... ............... 5\15,438 
Saw set, F. W. Steele ................................. 595.1;62 
Scaffold, H. McLaughlin ........................... . 5!)5.405 
Scaffuld ledger board support, J. F. Cautleld ... ... . �Hb,tj(}4 APPARATUS 
��:l:,P��i�\;lt�����:T�����g��,.:!.·. �:. �������:: ��g:grz 
Secondary battery, P. �'. Ribbe ... ......... "' ..... 595,580 SUS PEN D E R BUTT 0 NS 
�:�1::�g�:c1t����'liu�gsi

e
s;��tz::::::: . .... .... :::: ��:��� li�"'� ' often p.ull off. It does not 

Sewing macbine looper operating mecbanism, J. '"" ' ! : matter 11 you have a Bach-
E. �'efel. ........................ -............... , ... 595,615 
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s Button in your pock-
Sewing macbine trimming attachment. F. Curtin. 595,;)74, ':: et. Slips o� or ott: in a jiffy 
Sextant. F. J. B. Cordeiro ............... ....... , .... 595,527, . \ .,: and holds lIke grIm death, 
��:g� ���':t��i:':ft�i��e: Ii: ii:' �'or8Ytii::::::::::.: ���� . 1 i , ; jj�t��� }��rm�e�t�. f'�I��: 
Sheet metal rings, device for forming annular, J. . II trated b o o.6: l e t  descrlbmg 

for Production and Manipulation of Light. Acetylene Gas 
ru��ei1a���n:�,
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s and Animated Pic-

J. B. COLT & CO.l��tJ¥ar;:��;,'1St\·c�;;: r.�
r
k
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131 Post Street, San ,Francisco, Cal. ..Acetylene Hou�e Light
ing Show Rooms, Broadway and 31:.h Street, New York. 

TEACHING BY MAIL 

INVENTOR 

lll>:perts. Circular, 
Temple Court, N. Y. 

wire ma
Sci. Am. A. Carlstedt ................................. ...... 5H5.287 \ .  hose and drawer holders and " 

Shell, higb explosive, J. J. Perisse...... , ......... 59fJ,406 tft'lb other novelties using the Im-
Sheller. See Corn sheller. i. proveu Washburne Patent . MOD EL MAKER I make ¥,odelsfo!, Electrical and �l:�;L

Hs:��::iway' si
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.............. , ;)il5,�}7 " Alne'rican :li��eCe:.�· siJ�� �,
r �ea���!b;ry, Conn. MechanICal A ppllances,also fine 

Signal indicator, electric, M. Mercier ............... 595,57,; . machinery. M. SANGER, 36Cort]andt St., NEW YORK 
Signaling apparatus, electric, W. E. Decrow ....... 595,375 j 
Sink, W. Love ......................................... 5H,"),544 
Skate, roller. rr, E. Daniels .......................... 595,608 
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Mifiiiemeyer

·

::::::.: ���:�l8 
Spanner wrench, adjustable, R. F. Hall ............ 595,473 
Spring motor, rotary, M. H. Wilson ...... , ......... 595,360 
Stacker, pneumatic, C. O. Heggem .................. 595,890 

Heallquarters lor 
DUMPINC 

HORSE CARTS. 
Wide and narrow tires. 

SPECTACLES ! F.E.BAILEY se.lls { spex ch eap. WrIte 
for new optica1 catalogue. 271 Wabash Ave .. Chicago. 

... ... UNION MODLL WORKS MOO r!" L I.... GATA1.0CUE.S 'REO£. 

&, c.E.ARS � 193 CLARK CHICAGO. fl:r:r�la�:� 6:-�oal 
u
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Pi��1�:�ih::Il�Yt1t:i�n�ht���rli\���,; A���1: 
Stall, animal, W. M. Underbill ...................... 595,504 

, Stamp handle, W. Kimball ........ .................. 5U5,633 Low rates ?!' freight !rom. FOOT AND POWER LATHES PLANERS our works-Iafamy, I a·-I AND DRILL PRESSES. H.L. SHEPARD. to all POllltS. 'Agent Manufacturer. 141 &143W.2 dSt. CinCinnati O. 
tectural Design' Highway Construction; Archi
tectural or lIechanical Drawing; Stenography: � ��:��,t��aft:;:,
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.. . : ':.'.: �'.'.: .... ':.':::. ��%,�� 
English Branches; or Pedagogics of Eng1ish 
Branches. 

ALL WHO STUDY 

Guaranteed Success. 
We have helped thousands to  
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to study. 
The International Correspondence 
Schools. Box 942, Scranton, Pa. 

WORTH HAVINC. 
Best Books on all �ubjects of 
NATURAL HISTORY. 

THE NATURAL HISTORY BOOK STORE, 
BRADLEE WHIDDEN, PUBLISHER. 

Send for Cata!. 28 Arch St .• Boston, Mas •. 

NICKEL 
AND 

Electro· Plating 
\ poaratu8 and ilIateriaL 

THE 
�anson & VanWinkle 

Co., 
N"cn'RI'k, 'S. J. 

36 Liberty St., N. Y. 
3.J & 37 S. Canal St •• CbicaJ!o. 

IT COSTS NOTHINC TO TRY! 
11 steam users can save time 
oneyand trouble with the 
simplest. safest and most 
���:���!'ll�iPN*Z

exist-
!'iTEAM TRAP 

Guaranteed never to 
wear out. Looka t the 
cut and see how it's 

ESTABLISHED 1874. �g�
e
B�V�

a
!n �gar��; one year and I'll furnish the trap free. lW"" See illus. notice Sci. Am. July 13, 1897. Sole AmerICan Mfr. Will. S. Haines, S 136 S.4th !'it., Phil a., Pa. 

SO SIMPLE A CHILD CAN USE T HEM 

S UNART 
MAGAZINE CAMERA. 

Folding Cameras. 
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f
�� B� picture, $5. II]!'"' Send 2 cent stamp for 

Illustrated Catalogue. 
SUNART PHOTO CO. 

5 AQUEDUCT STREET, ROCHESTER, N. Y. 

There IS Comfort In it. 
Failure to jnvestigate the merits and price of 

THE HARTFORD 
before buying a typewriter will occasion regret. 

THE HARTFORD TYPEWRITER CO., H artford, Conn. 

'I'HE �E'V BRISTOL COu�'.I'.:n 

Registers an accurate acco unt of work done on print-
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repeats automatically. Simple, accurate, durable. Spe
cial couuters to order. tr' Senajor circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 

r--' WOODEN TANKS. 
For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 

W. E. CALDWELL CO., .:::::==::::::;a .... ___ -.:21l,'7�ElC:.:.:M,,"allin 8treet, Louisville. Ky. 

THE U. S. GOVERNMENT 
buys only the best. When in the market for mercband
ise it obtains samples and submits them to rigid expert 
���!i�:�ii� �!OJ�rE��<i�! J�S��
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the 

ORCANSandPIANOS 
exclUSIvely for the equipment of its Indian schools as 
well as for the ships of the H 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, Chicago and St. Lonis. 

fittbburg • 

• Railroad 
HOOSAC TUNNEL ROUTE 

between 
New England and the West. 

J. R. WATSON, 
General Passenger Agent, 

BostOD§ Mass. 

Steam boiler, J. R Vance ............................ 5H5,58� 
Steam generator and hot water heater, E. D. 

Meier .............................................. , 595,641 
Stcel, manufacturing, C. D. Llatas .................. 595,319 
Stool or chair, J. W. Snell, Jr ............... ........ 595,3.J2 
Stop motion, J. A Bolen .................... .. ..... 595,43.3 
Stopper. See Flue stopper. 
Stoppering and hermetlc closing for jars, etc., 

Joynson & Harrison .............................. 595.311 
Store service trolley track, S. J. Brennan .......... 5HS.555 
Stove or range conductor hood, S. F. Putney ...... 595,443 
Strainer for milk pails, detachable, P. Pfeil ..... ' .. 59.j,407 
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J::��it�a��:r:ii:: fa�y:.hran ........ 595,322 

Table attachment, C. Heller ........... .............. 595,471; 
r.rank. See Grain tank. 
Tap wrench, H.B. Keiper ............................ 595,312 
Ticket and cover therefor, lnileage, H. M. Wright 5�5,423 
1.'ie. See Bale tie. Railway tie. Tile, mosaic, C. R. Lamb ............................. 595,485 
TLre, bicycle. W. A. D. Graham ........... , ......... 5Ba.300 
Tire inflater, coin-controlled, J. B. Ligon . .... . ... .  59,'),f":-Il : 
���:: �{;��:�W: la�im���. �����:::::::::::::::::: g&i:jXi 
Tires on wheels, ap(nratus for placing, J. G. 

Rod gers ....................................... , . ... 595,548 
Tobooco pipe, L. Richards ........................... 595,652 
Tongue iron, F. Linnemeier . ... . . . .. . . . . . . . . . . . . . . .. 5H,,)J;4-0 
Tool, combination, W. Clough .......... ... . . . . . . . .. ,;;j.),f)24 
'roy, ring twirling, C. M. Bartholomew............ 59,j,5H4 
Track and switch for beef bouses, C. A. Konz ..... 595,314 
Track brush and scraper, L. C. MartIn .............. 595,399 
Transformer, W. S. Moody .......................... 595,403 
Trap. See Animal trap. 
Trolley stand, S. H. Short ............................ 595,659 
Truck, car, 'I'. M.Gal1agher .......................... 595,617 
Truss and bridge, C. M. Horton ..................... 595,629 
Tubes with pliable material. machine for lining 

metal, E. T. Greenfield ........................... 590,472 
Turbine, elastIC fluid, C. G. Curtis ................... 595,435 
Turret for cars, bomb proof, E. H. McLeod ........ 595,493 
'.rypewriter arm, W. B. Hopkins ..................... 5!l5,478 
g::m��I:i fglg;j;'.�: iia�J'���ll·
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Valve gear, J. H. F. Jacoby ......................... 595,307 
� :�?�I:1f rnfy !iils';!!t;-A:: i:: KnOb'laugh ::: : : : : : ::: g�:M� 
Vehicle, ice, J. F. Fisher ............................. 595,38 0 
Velocipede. P. H. Brennan ..................... : .... 595,465 
Velocipede pump attachment, E. C. Phillips ...... 595,547 
Vise, quick acting W. J. O'Brien ................... , 595,546 
Wagon brake, R:M. Deyoung ....................... 595,529 
Washing apparatus, warp. O. Hallensleben ........ 595,302 

Water closet, C. A. Freeman ........ , ............... 595,382 
Water column, E. D. Cain ............................ 5H5.557 
Water gage, J. S. Long ............................... 595,320 
Water heater, O. Schlemmer ............ ............ 595,348 
Wheel. See Fifth wheel. 
Wheel, D. M. Dearing ................................ 595,61 0 
Whee] rim and tire, vehicle, H. R. Osborn ......... 59;),333 
Whip s ocket. Shaw & Redmond ..................... 595,500 
Window, W. �'. McIntosh .......... ... .............. 595.332 
Wire fabric machine. A. I •. Kitselman .............. 595,635 
Wrapping machine, S. D. Tripp ................... . 595,421 
Wrench. See Combination wrench. Spanner 

wrench. Tap wrench. 
Wrench. G. W. Anderson ............................ 5%,512 
Wrench, M. M. Le May ............................... 595,638 
Wrench, W. F. Sellers ........................ ...... " 595,586 
Zinc ores and zinkiferous ores for smelting, pre-

paring, E. A. Asbcroft ............................ 5�5,513 

DESIGNS. 

Bench, duet, P. H. york .............................. 28,031 
Bottle, H. Esser ..................... ., ................. 28,0'24 
Brusb back, F. N. Osborne ............... ............ 28.0'21 
Bushings, lower member for, G. Staiger ............ 28,027 Cabinet, cylindrical, E. H. Ellis ...................... 28, 033 
cabinet frame, prescription, J. M. Worthington ... 28,032 
Cap, E. IsraeL .......................................... 28.050 
Card case attachment, W. P. Ordway ............. , .. 28,05a 
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Dust pan. W. H. PaYl1e ....... " .............. , ........ 28,02.1 
Game board, D. Du Bois .............................. 28,049 
Game board, E. A. '1'ourny...... . .................... 28,04>1 1 
Hook,gannent and umbrella, W. Walker ........... 28,0281 Jar fllBteningbar, J. Scbies ........................... 28.026 
Jar lid clamp, J. Bonshire ............................. 28,052 
Music time division block set, E. A. F'letcher ....... 28,029 
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Puzzle block, G. E. Parmenter ...................... . 28,047 
Saddle cushion, W.l. Bunker ............... 28.037 to 28.040 
Spoon or fork handle , D. A. Loeser .................. 28,022 
Statuette, Hicks & McGreer ................. 28,054 to 28.056 
Stool pedestal, piano, P. H. york .................... 28,030 
Velocipede saddle, A. E. Ames ....................... 28,036 

Wagon body, delivery, G. W. Knadler ............... 28,035 

TRADE MARKS. 

Books, pamphlets and other printed matter, A. 
Deist . .... ........ . ...... . . ... .... ... ....... .. ... .. . . BIl,966 

Boets, shoes and slippers, W. L. Douglas Shoe 
Company ........... ................................ 30,970 

Cigars, H. Nitzsche .................................... 30,984 
C..oifee, tea and cocoa, Aston & Company ............ 30,982 
Copper sulfate, Ward & Huntin!'ton ................ 30,976 
Fertilizers, p1ant, Bowker ]'ertihzer Company ..... 30,975 
Gaskets and steam and otherjpacking, La Favorite 

Rubber Manufacturing Company ................ 30,960 
Insoles, W. H. Wiley & Son ........................... 30,972 
t:������aTI,
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30,981 
N. Eisendrat� & Company ........................ 30,973 

Medical compound used on wounds and sores of 
all descriptions. WIlson Brothers ................ 30,979 

Organs, Mason & Risch Vocal ion Company ......... 30.963 
PhotographiC papers and chemicals, N epera Chem-

cal Company. .. . . . . .. . . .. . . .. . . .. . .. . .............. 30,967 
Remedies, catarrh, A. F. Richardson ................ 30,980 
Rubber boots, shoes and overshoes, G. Watkin-

son & Company .................................... 30,971 
Shoe dreRBing, Herri ott Brothers & Company ...... 00,974 
Soap, J. Shepard, Jr ................................... 30,977 
Spoons, forks and knives, slIver plated, Carter-

Crume Company .......... , ........................ 30,962 
Sweaters, cardigan jackets, bathing- suits, legg-ings 

and analogous articles of apparel, J. Werthei-
mer ....................... '" ........................ :10,969 

Talking-boards, C. W. Kennard .... ................. 30,W4 
Traps, safety backwater and sewer gas, C. R. Hig-

gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  30.961 
Typewriter ribbons, J. R. Keatlnge .................. 30,965 
Underwear and stockings, Lawrence Manufactur-

in!!" Company ....................................... 30,968 
Washlng compound in the form of cakes, A. E. 

Barbeau ................................. ............ 30.978 
Whisky, D. Netter & Company ....................... 30,983 

A print�d eopy of the 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. In ordering 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. 
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g'oing list, provided they are simple, at a cost of $40 each. 
If CO�licai:ed the cost will be a little more. For full 
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HOBSON & CO.
' " 

No. 4 Stone St.. New York. WORK- of all kinds designed and ser---- -----.... -�.- ING 'l'ilI)Jl!1.1 §�'ii�1in�cif�o�@t�rggfciu:o�· FOR SALE The entire plant of the Hagerstowll 
Steam En�ine and Machine Company, Hagerstown. Md., constltuting the G-rouud, Build

ings, Jlolachinery, Patterns, Drawings and Good Will. 
Line goods manufactured. 'Traction and Portable En
gines, rPhrashers, SawMills, Grain Drills and Corn SheI1-
�:il r������o}i���l:�t� \�� :�
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Electric Battery Motors. 
M<-!�or N;? 1, 4 i

.�
. ��IJ. .. ......... $3. 75 

.. .. H .. . . :.:.::::·:J2J� 5 x 7 Bunsen Cell .... ............ $1.25 IT Circular free. C. M. Turnquist, 216 Sonth Clark St., Chicago, III. 
----- ---�. 

ELECTRICAL ��;:f�e���!O:����;��. 
.. &. B.CO •• 8� UorllaDdt8t:,N.Y, -------

One to 25tollSdailVca-ihit II 
pacity. Challoner:s � III:II� >Sons, O.bk«O'�SlIlh ... , -",,:V.."IS"-I_III1IJiIJ.&l:!!I.I_�"���'�_ 

I�H�(IiLANTERNS WANTED �:DEmA��'f : HARBP.CH & CO.809 FilbertSt,Phila.Pa. 

NOVELTIES & PATE NTED ARTICLES 
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For Sale at Half Price! i���� 
ComPlete Outfit.Macbinery andTools fOr light manufac-1 \ �-I � .� � 
turing or experimental work. H. R.M., Box 773, New York 'T'iPE WHE.EL: MoDELS s...t·XPERIMENTAL WORK.8MAl1.MACHINERY . ........ I 'i£1'EI..TIE� �E.TC. NEW YnFC� liTEI'(CIL WClRKI IDO NASSAU 8T N.'Y. Gi BRASS BAND 

Instruments, Drums. Uniforms, Equip .. 
. menls for Bands and Drum Corps. Low-
"� est prices ever quoted. Fine Catalog. 400 

Illustrations, mailed!ree; it gives Band 
Music & Instructions for AmateurBands. 
LYON&HEALY. 98 AdamsSt •• ChicalllJ, " Monitor Incubator •• 

111. 80-Page Cat. jor stamp; 
� tells all a bout Poultry. : ' ' : 

THE MONITOR CO., : 
61 Wm. St., Mlddletown,Ct. . " . ' , " lil' .. , !,:,., 
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invention is probably 1?atentable. Communica-
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ts 
Patents taken tbrough Munn & Co. receive 

special notice, without charge, in the 

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

MUNN & CO.361 Broadway. New York 
Branch Office. 625 F St. Washington, D. C. 

WATCH AND CHAIN FOR ONE DAY'S WORK. 
• 

Boys and Girls can get a Nickel-Plated 
Watch, a1-,0 a Chain and Charm for selling 
�ggz
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��ir��:� we will forward the Bluine, post-paid, and 

a large Prf'mium List. No money required. 
BLUINE CO., Box 106 Concord Junction, Mass. 

VELOCITY OF ICE BOATS.-A COL-
lection of interesting letters to the editor of the SCI EN-

Experimental & Model Work 
Cirs. a1U� aavice free. Gardam & Son, 45-51 Rose St.,N. Y. 

GAS ��v GASOLINE ENGINES 
WATE.R MOTOR.S 

IIAGKU� WATER MOTOR co. NEWARK N J. U. � A. 

VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches & Elevators 

PROVIDENCE R. I. 

•:TELE-SCOPE�NO'" CATALOGUE 
w.& D. MO G [yo 

BAYONNE CITY. !'l.w 
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 and best kinds of Ice Yachts of the 
latest, most approved forms. Illustrated witb engrav
ings drawn to scale, showing the form, position, and 
arrangement of all the parts. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 624. Price 10 ct.'nts. 
To be had at this office and of all newsdealers. 

•!� �or�ftgl�m�. ��r�!tI�:::J;d� - Lowest in price. Send for circular and testi
monials. Wilson Bros., EASTON, PA. 

PUBLICATIONS FOR 1898. 
The prices of the different publications in the United. 

States, Canada, and Mexico are as follows: 
RA TES BY MAIL. 

SCientific American (weekly), one year, $3.00 
Scientific American Supp1ement (weekly), one year, 5.00 
E
X��)

t
i��!��s�fa��e Ei;'��i���c �me�icall_ (m�nth: 3.00 

Building Edition of the Scientific American 
(monthly)) - - � .. - 2..50 

COMBINED RATES 
in tbe United St:ltes, Canada, and Mexico. 

Scientific Amerjcan and Supplement, - 7.00 
Scientific American and Building Edition, - 5.00 
ScientifiC American, the Supplement, and Building 

Edition. - - 9.00 

Iltal�,1.�'����tr�ti�� h�;'1':t"rJst�'h� Pt
f
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��ii I T ERMS TO FOREIGN COUNTRIES. 

sail fast�r tban the wind �bich progels them .. Illus- The yearly subscription prices of Scientific American 
ir:i��I�1�J�:fJl��t;?��ka:����·NO.

0
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ed
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C
fo publications to fOI·t�ign couutries are as follows: . 

cents. To be had at thiS office and from all newsdealers. I U. s, :ghsh 
Money. £ ��ea: 

Scientific American (weekly), - M.OO 0 16 5 
Scientific American Supplement (weekly) 6.00 1 4 8 
Building Edition of the SCientific Amer-

ican (monthly), - 300 0 12 4 
Export Edition of the Scientific Amer-

ican (monthly) in Spanish and English 3.00 0 12 4 
COMBINED RATES TO FOREIGN COUNTRIES. 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi-

tion, - . - - - - - - 6.50 1 6 
SCientific Ameripan. Scientific American 

Supplement, and Building Edition. - 11.00 
\tF' Proportionate Rates for Six Months. 

Tbe above rates include postag-e, which we pay. Re ... 
mit by postal or express money order, 01' draft to order of 

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

© 1897 SCIENTIFIC AMERICAN, INC. 
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