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TAUGHT BY MAIL. 
ELECTRICAL ENGINEERING, 

Telephony, Telegraphy, X-Rays, 

MECHANICAL ENGINEERING, 
Elementary Mathematics, 

MECHANICAL DRAWING, 
Etc. �:�f�ng:t���B�g�ft���� �� 
:!��i��:��g���1e�. home by our cor
The Electrical Engineer Institute 

of Correspondence Instruction, 
Dept. A, 120-122 Liberty St., New York. 

''-';'d�"lI:'f'e..r.;c.r�;�_�_ Write for 
�""""'" w�_ ...... m=o:;;- Catalogue. 

�,& .,.,"���.�d� ...... _ �tate Subject 
it.'iir..'c.tc"06C.� � You Wish �_o.td__ to Study 

t� �!i'�' fner:I�:r;P§1��:ne9tsoo�1 ��� 
polntmenh IB�t year ! Chances even better for appointment this year. 

The National Corres po!ldence Institute has prepared hundreds of applicants who haVE! received 
:�r a����i��I:r�t��bo;�st�lltiG�vel;��l���:l��f-tions, s alaries, dates of examinations, free. 

£:T Write to-day. 
.Natiollal Corre�pondence In�tftute, Inc. 
28.66 Second N ationRI Bank Bullding, 

W a�hlngton, n. C. 

A Marvelous Machine! 
Watch the wonderful work 

�d �[p�uktlyeJiia� L���� Threads nipples of all sizes. So slViveled that it can be reversed a n�i pecut offclOBe 
�g��Pgl�:ed �tf�n ��ggr::� is in motion. Send for Cata
�ue. THE MERRELL 
�t:e�t, C.p';ie�:! OCb,��iss 

The Yankee DRILL GRINDERt for grindin� both Twist and Flat Drills. Grinds all s,zed drills from � to 234 in. Can be set for any size in a few seconds. Gives any desired clearance. Fully guaranteed. "Can't Grind Wrong." Cata�og free. 
G. T. EAMES COMPANY, ,� . 

250 Asylum Ave., Kalamazoo, Mich. 
Have you ever Eleen or heard of the 

AUTOMATIC TIME STAMP P It is run by a clock, and t�rint8 the ex-

re J:i't':l,;:m�� ��e�';f:l'!v�riCin%ral:l� 
the character of a transaction, s'fu;h as .. Re
ceived." uAnswered" uOrdered. '· "Rec'd 
Pay·t." etc., etc.. upon letters, telegrams, orders, 
��d�{t�:' ti��' bi i��rl��b7::,P�k�ci�s:b��s��::�\���: messeng-ers, etc., art! used. IT Send for Circular. AUTOMATI C TIME STAMP CO. , 160 A Conll"ress St., Bostou, IlIass., U. S. A. 
"American-Hunnings" 

TELEPHONES. Transmitters, Magneto Bells and Telephone Switchboards. Over .200,000 of our telephones in successful operation. Used by War and Navy Departments. In orde:o-ing state length of line, whether sin!!le line or metallic circuit and number of telephones to be used on one line. I]!rSend for catalogue uS. A." 
AMERICAN ELECTRIC TELEPHONE CO., 173 South Canal St., Chicago, III. 

PHOTOGRAPHY IN COLORS - FOR-mulas for producmg photographs in colors by the Cbas�agne process. SCIENTIFIC AMERH'AN SUPPLEMENT, Nos 1114 and 1121l. Price 10 cents each, by mail, from this office and from all newsdealers. 
The "Wolverine" Three Cylinder Gas· 

oline Marine Engine, The only reversing and self starting gaso lino engine on the market. L'!{}hte.st 
e1llJi"e tor the power built. Practically no vibration. Absolutely sate. S��al�ta����y a:gt;J�rr�eo��i�� 30 H. P. [iI'" lVrite tor catalO(fUe. 

WOLVERINE MOTOR WORKS, 
G rand Rapids, Mich. 

Automobiles�-IIllIIIIIIIII.� 

The SCIENTlFTC AMERICAN for May 13, 1899, is devoted mainly to ilIustrationa 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 automobile tr\cycle. Price 10 cents. 
The following copies of the SCIENTIFIC AMERICAN SUPPLEMENT give many details, of Automobiles 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, !l79, 993, 1053, 1054, 1�, 1056, 10M, 

1058, 1059, 1075, 1078, 1000, 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. 
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Veterinary po ultice hoot, W. C. Agnew .......... ,. 630,310 Vise, C.Ernst ............................... .. 630,530, 630,581 Vise, anvil. Kriegbaum & Raudabaugh ............ 630.364 Visework. bench rest for, .J. D. Hodge ............. 630,6\18 Vulcanizer. S. A. Brown ....................... ..... 0'30.650 Wagon brake. Z. Hawkins ....... ................... ti3O.6!J2 
�:�g�ob��\{.�\t��:at�.�.����.�::.'.'.'::.'.'.'.'.'.'.'.'.'.'.'.': g#J:JJ.� Warping and beaming machine. C. H. Knapp ..... t.i3O,611 Washer. See Wool washer. Washing machine. E. Lachance .................... 6.'30,719 Watch key. J. W. Riglander ......................... 630,562 Water can, G. Birk ............................ ...... 6.10,583 Water meter. O. Beckmann . . . . . . . . . . . . • . . . . . . .  , ... 630,441 Water wheel. turbine. C. Brimer ................. ,. 630.482 Wax pad, F'. Kaufman ....... ....................... 600,�o Weather strip. T. M. A spinal L ...................... 600,fi42 

NEW YORK UNIVERSITY 'f 899 - 'f 900. Departments of Civil. Meebani •. 

�:�US��i';.'ri(l:�m':f;;.eering and 

School of Applied Science Address for Circulars, OFFICE OF DEAN, University Heig bts, N. Y. City. 
II II III II III 

" T H �or w�1� tit! gi2 '! th�a�t=� I C A" � 

MAdESTIC LAMP .. Weighing attachment for trucks, G. I�. Banks .... 630,705 Wheel. See 'Vater wheel. 

I" 
Wheel. W. lve. s . ............. . .. . . . . . ... . . . ... . . . ...... �lO.70b � Wheelbarrow. H. Gnes . .. . .... . . ... . . . . . . . . . 0 .... .. . fj;)O,b89 � Whiffletree. F. W. ChICkering . . . . _ . . . . . . . . . . . . . .  . 630,326 � Whiffletree book. J. L. Riter . . .  __ ... ............... o;-m,409 � 

[s the nearest approach to the sun as an artficial light. Always steady, clear and white. Easy to charge. easy to operate. always dependable. All parts metallic and easy to reach for cleaning purposes. A perfect searchlight for 100 feet ahead. Strong)�, durably. neatly- made. Best reflectors. Convex front 

'" 
� 
� 

... 
Whip butts. loading- for. F. P. Couse ............... t).'-)(),tifi5 � Whist. indicator for duplicate, C. A. Watson ...... 1i30.i87 � 1fl:::s fit���s,tg��kger�jI1�!:� l:t�£.����h;:gU��r��nt�e��f:i Winding- machine. S. M. Green . . . . . . . . . . . . . . . .  _ ... thlO.:{4;� � carbide of any kind. � Sendjor free illustrated catalog"S.A." Windmill regulator. autornatic, Hruns & Eldridge &10,44;"1 � Window cleaning- guard, J. Cbristensen ........... ti30.592 EDWARD MILLER & CO, §:'��:��i'n:�d Meriden, Conn. � Window guard. P. I'�. Jacobson ....... .............. 630,509 Window. sliding, H. Niederlander .................. 630.781 
���1���h���v���nla�e��c.t.��. :�.�'. �:. ���.�'.::: �:ll� Wrench. See Ratchet.. wrench. Wrench, C. W. Smitb ................................ 630.523 Wrench, F. W. Stewart .............................. 630.421 Yoke harness coupling. neck. L. O. SnelL ......... 630,524 

DESIGNS. 

Badge, J. M. Nabsledt ................................. 31.342 Badge. H. S. Winn .................................... 31.;l43 Battery plate, U. C. Porter ... . . ...... _ . .. , .. 31,366 to 31.363 
�r��tTI�'f.�nl)l·lpj,!�'b�'t;�ltvli;t;iker·.·. :: .. .. .. . : . .. ...... .. .. ... : fti:�� Boiler tube cleaner cutter. Forsyth & B{'U .......... 31.370 Book cover blank. A L. RosentbaJ."""""" .. ". 31,38U Bowl for tea sets. etc., '1\ W. Foster . . ........... 31.344 Brusbes. etc .• handle for tooth • . K A. Hewitson ... 31.348 Buffer spring, Z. H. Tate ....... ...................... 31.372 Buttone-rand nail cutter, collar. F. Lewald ... "". 31,;)49 Car platform, �'. lL Harris ........................... 31.374 Eyeglass case, H. E. Guyer.. . ...................... 31.351 Eyeglass holder, I. Phelp •............................ 31.352 Fan motors, frame for electric. R. Lunqell ......... 31,369 Fasteners. socket member for detachable. M. D. 
Fau��:rr.aR:Gii .. uije,:::::::::::::::::::::::::::::::::: �t� Game table.J. A. Romspert.. ......................... 31.377 
riti'!I.� ?;�I�N!���·.·.·:.·.·.··.·.·.·:.·.·.·:.·.·.·:.·.·.·:.·: ...

..... :: .... �l:�� Lamo shade, E. L. Elliott ..................... 31,353. 31.354 
it::f�g��?��rlI8Peeve1fa�d.Elli?tt:::::::: : .. 31,35�. ��. %t�7� Saw blade, C. McDonner .............................. 31.362 Skirt and waist supporter. L. A. Graham .. 31.383 to 31.38H Sole. H. O'Sullivan .................................... 31.381 Spoon, etc .• B. Y. Tilfany ... ................... 31,345. 31,346 Spoons, etc .• handle for, Crees & Court ......... ... 111.347 Sprocket or similar article, W. H. Smith ........... 31,30.1) Stove le�. J. W. Jones ........ ...................... 31.376 
�hc:��l bo:�ml[����:i�������rrir;el bar-for; . :0: . i:: 31,378 
vehIfc��'f,�dY·.iid·tOP: �,: C:Mortoii:::: .:: ::::: ::::.: R�H Wrench, D. Ball ....................................... 31.361 

TRADE MARKS. 

An�� �u�t '1 � c�i��l��i ��� tSec� t;;�cg����t�::· fo�i� ��: faces, J. McInnes & Son .......................... 33.346 Butter. D. W. Lewis ................................... 33.321 Buttons. collar. Celluloid Company .. ... .. .... . . . ... 3.'1,300 Ca med and bottled goods. certain named. See-man Brothers ............ ............... �3.312 to 33.315 Cereal products. certain named. R. 1'ellez & Com-pany ....... : ......................................... 33.318 Chemical and pharmaceutical substances and compounds for certain named purposes.lchthyo] Geselhwhaft. Cordes. Hermanni & Com-pany .......................................... 33.347. 33.348 Chemical, pharmaceutical, surgical. dietetic, and cosme tic products and preparations for certain named purposes. lchthyol Gese,Jlschaft, Cor-des. Hermanni & Company .............. , ........ 33.349 Cigarettes and smoking tobacco. Stepha no Broth-ers .......................... .... ................... 33,327 Cillars. cigarettes. and cheroots. O. Zurcher ...... . 33.325 Coating. certain named surface. Velvelette Manu-facturing Company ................................ 33,343 Coffee. roasted. Thompson & Taylor Spice Com; pan, ......... .................. .................... 33.320 Curati ves. certain named. S. Schwarz, .............. 33.340 Cutlery and hardware specialties. certain named. Smith & Hemenway Company ............... 33.350 Dry goods. certain named. 'I'. G. Hill & Company. 3;\,306 to 83,308 }fertilizers.' artificial. Rasin Monumental Com-pany ......... . .... " ........... . . ....... 33,344, 33.345 Flavoring materials. G. F. Heublein' & Brotber .... 33.316 Flour. wheat. J. B. M. Kehlor........ . ............. 33.31� Croceries. certain named. Barnes & Company ..... 3a.�17 Hair crimpers. J. J. Beetson .... "." ................ 3:3.aOl Hair supporting and fastenin� devices. certain 
MaC��tg�f·C��c�p�eft;ofh���.���:�: :.:::: :::: :::: ::::: �:� Matches. A. Kelley ... ....................... 83,328 to 83.331 Medical remedies. certain named. Natchez Drug Company..... . ....... ........................... 33,339 Medicinal oil for certain named diseases. J. H. Barnstead .......................................... 33.334 Medicmal tablets for certain named diseases. Mc-Clure & Wallace ........................ .......... 33.338 Medicines for certain named diseases. J. F. Kied-aisch, Sr ....... ................. .................. 33.335 Medicines for certain named diseases. C. H. Mur-phey. . . . . . . . ........ ' . .. . ...... .................... 33,306 Milk, condensed. firm of H. Nestle ............ 33.322. 33.323 Paper cleaners, certain named wall. G. P. Jaeckels 33,333 Pills. La Compallnie des Granules Le Moyne ..... 3.1,341 Preparations for certain named diseases. proprie-tary. Mack & Company ........................... : 33.337 Sheetings. Minot, Hooper & Company ......... .... 33.303 
���i��? J��!�frPg�{;�e�: �r��rc�·:.·: .: :::: .. ... ::::_ ... : %�:�� Suspender and braces. Harris Suspender Com-pan y . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......... . . . . . . . . . .  33,304 Sweat pads and horse collars. St. Louis Sweat Pad Works ......... ..................................... 33.310 Textile fn brics made from animal or velletable fibers. Capucine Company ............ , .......... 3:1,309 Tobacco. certain named manufactured. G. H. �lc-Cann & Company .................................. 33,321l Underwear, J. Schiesser .............................. 33,305 
����c�.e�. 'K����ld& �;;���:.C���I.�g: .?O.lll��l? ... : �J;! 

LABELS. 

.. Genuine Medicated French Tissue." for a media cine. Silver Suds Manufacturing- Companv ... .. 7.081 .. Komback." for cigars. W. C. Curley & Company .. 7.077 .. La Benita." for cigars. American Lithographic Company ........................... ................ 7,076 .. Man�Ani Pepto Ferrum. 'Westjee,'" for a medi-Cinal preparation, West & Jenuey._ ....... _ .... . 7.082 .. Maret's Parisian Liquid." for a cleansing com-pound, V. A. Maret ......................... ....... 7,083 .. Niestlie's Liniment." for a liniment. W. Niestlie .. 7.080 
t. Niestlie's lOco Croup Kura." for a croup salve. W. Niestlie .............................................. 7,079 .. Pan-American Exposition." for cigars. C. Fette,. 7.078 .. Wearwell,"for clothing. Youngstown Dry Gopds Company ........................................... ' 7,075 

PRINTS. 

.. Everett's Snow Flake Baking Powder." for a bak-ing powder. S. H. Everett. ..... " ......... " ........ 157 .. Fermented Milk Food." for a food, M. L. Arake-lian . .................. ............ ........ ........... 156 
A printp.d copy of the speCification and drawing' of any patent in the fore�oin� list, or any patent in print issued Slnce 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 
11. larlle number of copies are desired at one time. 

Ca. nadian parents may now be obtamed by the in. ventors for any of toe inventions named m the. foregoing- list. provided they are simple. at a cost of UO each. 
I!si�u�fi�it�t�J�:e;°lttu��I�e�.!iwe ��i�,,:�1" J�� lork. Otber 10reiIID parente maJ iI1Io be obtained. 

STORES: 28 & 30 West Broadway, NEW YORK. 63 Pearl St., BOSTON. ;:::; 
Manufacturers of " Royal" Bells and" Eyerlit" Oil Lamps. � 
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ENDURING PAINT 
There are reasons innumerable why, in any kind of paint work. preference should be given to 

DIXON'S 
SILICA - CRAPHITE 

PAINT It i s equal] y /lood for metal or wood. It last� four times as long as other paints. It covers more than twice as much surface. It is easter to apply than other paint:'!l. It has no bad odor and won't taint water. It contains nothin� poisonous and causes no cramps or colic in workmen. It never fades. but will last ten, fifteen and even twen-tY1ler:Sthe most durable. economical and handsome paint on tbe market. 
For Co�or Cardli and Circulars. write 

JOsEPH DIXON CRUCIBLE CO., Jersey City, N. J. 

MOD E LS J�r ci.ns'funir.si8f::�iB��St�:a6tli��: 
�t�!S���t�d�' E���t�' 7�i§�m�iial ��rYer��;i�ite: 
EAR TRUMPET. $'.00 �!-'aSu��t.��: Linenoid Manufacturers, Westfield, Mass. 
I CE ��C��ii:r�\ ��\i'ru:;,:.iulj,Sg:VI'Z�� . MFG. CO., 899 Clinton Street, Milwaukee. Wis. 
MODELS & EXP�RIMENTAL WORK. Inventions developed. Special Machinery. E. V. Baillard, 106 Liberty St., New York. 

I���� jTYPE WHEELS. MoeElS &.IXPERIMENTAL WQRK.SMA.LLMAtHINm 
_� &. ETC. NEW �D'- 8TE"C1L WORK' 100 NAS5A.U 8! N,T. 

T U R B I N ES iT Send for Circular "M." 
!S#��rifi�l�fKb�!;; ff. ��A. 

Q R I N DIN Q Mit LS ��Rar��� :���pt�t 
hI�;'.liu.l�p::;'II'''��.::. 1 versal Eccentric Mill. Address J.lf. & G. F. SIMP. .. !SON, 2", Rodney Street, Brooklyu, N. Y .  

"-
Fello' Bending Machine 

Who Rules the World in 100 Years P 

MODE.LS , .... CATAcOGU�S ,RCL 
.... UNION MOOtL WORKS 

&. C.E.AR5 � 193 CLARK CHIC,AGO. 

INVENTIONS WANTED'Wd��i::tU�ag�e�fet';; 
our business we would be pleased to hear from persons de S Iring to have novelties or patents manufactured on royalty. Will furnish best of reference. Rejected de-
������ill��; .bJ. r�i����l�&e&sJg:c���.�g��t����J�: 

PANTERRA will tell. Something entirely new. CAPITALISTS ATTENTION! AIundouvsetlrtf.a· IMTariiaedd"'UPgrePCaoid.,' �57 cBeenatvse' rAsg .e,nNtseWwayntoerdk·. Improved Fire Escape, perfect. thoroughly tested, ab-.. t solutely safe. Put in every room. Clears the largest 

EXnerl'mental & Model Work I ���i�
ir'::'ct�nWrTt\��t�:���klgral�y:,i��t;,sce9,y&a��t�;tU.'a: 

IJ For terms write E. Lmdeberg, Box 354, Wadena, 1\l1nn. 
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, GAS ��Q GASOLINE ENGINES 
Manufactured b y Contract. Pnnching Dies. Special Machinery. E. Konigslow & Bro., 1818enecaSt., Cleveland,O .. WATE.R. MOTOR.,& 

BACKu5 WATtR MOTOR CO. NtWARK N J. U.5 A 

BEST BICYCLE BRAKE� 
ttl! cl��i:t ���tW:�tWl���:';Itr�d��!���{i!I':-ria �r��� 

THE TREBERT BRAKE i� composed of a friction disk secured to the hub of rear wheel. a clutch on the disk and a c·:utch on the rear sprocket wbeel. Both clutches hav� inclined surfaces upon whicb balls roll. When the bike chain iE\ pulled forward. the balls also move forward and ride up their incline. Back pressure to pedals produces reverse motion. lI"'ree booh:let of particulars. 
�af.:'eonlY Trebert Automatic Coaster and Brake Co. !sYI§J�f�SF.' 

DON'T BE HARD UP l!�'!.;. Gents" Ladies at home or traveling, taking OrdtfS, using and sel ling Pro£. Grsy'8 Platers. Plate! 
Watches, Jewelry, 1'ableware, Bicycle_, and all metal goods. No experience, heavy platp, modprn methods. We do piatillg, 

I manufacture outfits, all sizes. Only outfits cllmplete, all tools, Jathes, mil.-
�n�.l�� e�;;dreillc�:� w:r! ::l�i 
Platlna by new dipping prnC!'S�. 

We teach you the art, furnish secrets and formulas FREE. 
Write today. TestimoniJlls, samplel'l,etc. FREE. 
B. GRAY & CO .• PI,A'fiNO WORKS. 1. CIN(;JNNATI. O 

STEEL STAMPS rItA�n,�i�,��"Irf ;rl�%�tRC fIGUR.E.&ALPHABtT StTS AT LOWE.ST PRICE.S 
Al�\V..tJl��o SCHWAAB STAMP&SEAL C'? 

SE.ND fOR. CIRCULAR MILVVAUKE.£. W'I S� 

50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS &C. 

q��\�i�n:S�����f gl��r�g�i�d t��c;!rtt���e�:� invention is probably paten table. Communica-
;�

o
��s f����tbIJ��tl::�nt�;lfo�������: ��re�tt��ts 

Patents taken through Muim & Co. receive 
specia� notice. without charge. in the 
Sci�ntific Jlm�rican. A handsomely ill.ustrated weekly. I .. argest circulatIOn 

0
1' any scientifiC journal. Terms, $3 a year; tour months. $1 Sold by all newsdealers. 

MUNN & CO.3S1 Broadway, New York 
Branch Office. 621'> F St" Washing-ton. D. C. 

HELP WANTED MALE 
Al l\1echaIlic.-A machinist of wide experience on aU kinds of sewing machines. Competent to devise and build new machinery. Good chance for ambitious person to advance himself. Only first class reliable mechanics need apply. Machine. 154 Sixth Av., New \:ork. 

YOU CAN MAKE. $IOO.AWEE.I\ ! OWN YOUR OWN SHOW, COMPLtTE. OUTm-$IOO. 
LIFE MOTION FILM.5 & MACHINc:.S GREAT PASSION PLAY &. ?OO OTHE.R SUBJECTS 

ILI-V5TR. �A"AL-OC.Ue:..S F"'�c.e::. S. LUBIN,LARGEST MFR PHILADELPHIA P. A. 

YOU FISH? 
Full line of Tackle Poles. Line at lowest CASH PltICES. Cutlery, Model Engines. Note neM lWdr6Ss, FRASSE CO., 40 Cortlandt :"t . .  NEW YORK. 

P ALMER Stationary and Marine Gasoline Engines and Launches, Motor Wag-on Engines. Pumping Engines. 
W Send for catalol'(. PALMER BROS., MIANUS, CONN. 

Cemeut Property for Sale.-The most desirable property in the State Clf New York for the establishmel.t of an extensIve Portland Cement Plant. An inexhaustible �uantitt nf rock and clay of the best 
2��1�t;[nal: ex�d ::����� ��i�iWi!;?Wf��� ��lf��i�?� 

THE TIN PLATE INDUSTRY IN 'l'HE United States.-A n interesting paper. showing' tbe ex� tr:!ordinary development of the tin plate industry in thlS COlin try. and the serious competition into which it is'now entering' with the British industry. With 18 iIIustrlltions. Conta ined in SCIENTIFIC AMERICAN su PPLE· MENT, Nos. 1019, 10�0, 1021. 1 O�� and 10�3. Price ]0 cents each, or50 cents for the series. To be had at this office and from all newsdealers� 

Planning tne Jew Borne 
Anyone contemplating the building of a new home will find the 
Building Edition of the Scientific American 
of peculiar and absorbing interest. This beautiful publication is issued mOlJthly, and contains practical articles and suggestions on monern house building. together with a series of splendid 
f��:%eB�O�i�r'tP�fJri��� :���Sa= !g�i, �l��s Xf st�:l:l�;�:gf this handsome periodical is often worth the yellr's sUbscrl�tion 
�r�Ii:'!I� ���;?��'��Mfg����al%1,;��t���.and send 25 cen s for 
MUNN & CO., Publishers, 361 Broadway, .4ew York. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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