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HENRY CAREY BAIRD & CO. 

INlIU"T"'AL PUBLISH£"S. BOOKsnUllS'" IMPOIITERS 
810 Walnut St.. Philadelphia. Pa .• U. S. A. 

IT Our New and Revised Catalog", of Practical, and 

���4,i:; �fi!i �a�;;;,��o'a;gn:I'lr':,\:'I"�, ��. ��s.;i� 
��ri���r:fe ���rl��agtC�I?it,!�et�lc:n�Pg!��nt�i:��rt�J the w.,rJrl who wiU furnish his addre�s. 

FOR SPORTSMEN 
hunting. fishing. campmg or yachUng. May be laid on ground or deck insuring 8 comfortable be� free from dampness. When de flated. rolls small and can be packed in grip. Wei.lZ'ht 10 to 15 Ibs., accordinJl to size. 
���ed�e��li:�t';. af��d ���l::<W �� b�������� and by sportsmen throu�tout the world. CatalOfllJf fret 

MECHANICAL FABRIC CO., 
PROVIDENCE, R. I. 

Why Pay Freight on Water? 
Edison's Ink Concentrates. 

"The Wizard's Powder." Fifty per cent. cheaper and fifty per cent. better than otber In ,s Tbese tablets (each make 1 oz.) dissolved in water produce a tlrst-class blue bIsl!k writing fluid that cannot be removel\ witb cbemlcals and takes I\,ood 
�Oh�� C��:!�8 ���r������.fg.ra::����kt��:.e 

\J 
oz. 

EOISON CHEMICAL CO .. P. O. Box 2397. NEW YORK. 

B Paint PoiDteI,�. 
Paint is used with two objects in view-as a preservative and as a beautifier. '{fo be a �ood ,preservativA, it must be durable; 8S a beautifiert It must have a fine gloss and smootb flnish. 

DIXON'S 
SILICA· CRAPHITE 

PAINT 
�:8:'S:� ��� ����1!�1 e�Ce�J:l�:a;:��),. dr���� o��� lasts longer tban any otber paint. but COvers two or three times as mucb surface. 

u Equ.ally 200d on OJetal or wood." It has no bad odor and isst"ictly non-poisonoufO. It never fades. 
Write jM Color Cards and C1Tculurs to 

JOSEPH DIXON CRUCIBLE CO .. Jersey City. N. J. 

'_ Floats for Steam Traps " 
Ii i lIer(>ule� �t."Rmlelltl Copper Float,. " j ." ,,,(o>d to an. 11>;, P" 'q, m • • nd w", ... ,,(o>d. 

.
. 

. ' ''' Tht' odji!"inalllnd onl)' ,g't'nuint'$t'l'1mlt'&'1 t.'Opper 

t1()j�EnR��iJJ:E� �tOA2.f;tvI(lH��'S,�· 
Sprln .. neld� MSIiIII. 

THE "HOCCSON" 
POCKET TIME STAMP 

SENl:lITIVE LABORATORY BALANCE. By N. Monroe Hopkins. Tbis "built-up" laboratory 
::;i�:� ;ri� ;:lah u�t!t':n��e ���n:a1:��:i�a�ur;e w:�d: by any amateur stil1ed in the use of tools. alitJ it will work as well as a 1125 balance. The article is accompanied by detailed working drawings showing variuus stages of tbe work. This article is contained in SUENTIFIC AMERICAN SUPPLEMENT. No. 11S4. Prtce10 cents. For sale by MUNN & Co .• 361 Broadway, New York City t or any bookseller or newsdealer. 

� TELESCOPE� , �. . CA,,"CGU[ 
.-.... � W.& D.MOGEY. 

.. ' . BAYONNE CITY N cI 

Foreign TIade Warks 
FOR 

Jlmtrican mtrcbants. 
It is not generally understood amongst mercbants that in manyforeiJ(ncouutries the flrst reg'istrant of a Trade Ma.rk becomes the leaal owner of saki Mark. even tboul<h he may not be the bona fide proprietor, lIIany 

American goods are copied by ioreillD competit.ors. 
WLJ put inferior Jtood� on the market ant:J sell them under \,tJe American 1Tade Marks. If these imitators bave secured rezistration for said Trade Mark, t.hey become. in many foreign countries. the legal owners of the Mark. and It will not be possible for the real owners afterwards to procure protection for their Trade Marks. Great hardship uften arises in this manner. The only way to prevent such a course is for tbe American mercbl:l.nt to re�ister his Trade Marks in the count-nes with which he has commerCial relations. 

For full information conc�rning }"oreign Trade l-lark Registration. address 
MUNN &. CO. 

PATEST SOLICITOR§, 
Or 361 BROADWAY, 

628 F STltEET. NEW YORK. 
WAIHINGTON. D. C. 

J ,ientifi, �mtti,a •• 

Stove. R. Gal bralt b...... . . . ...... ,"',,"""", .. 63:i,55Ii I F A S T E R TH AN S H 0 R T Straw carrier and stacker. G. D. Lamm .. . . . . ...... 63:1.2trl 
�;,r�I�.�i�':�i'J'n�r;.;8t:m ;;:r":.�t;;ni8tic:·A:·&·JJ�·p: "".2!l1; One Stroke Prints a Word. 

. 
�·yfe ... " .... " .... " ......... " ........ "" ...... . W'I.3'H' NO MORE MISTAKES Surveyor'to\ in�trument. D. Grant ................... �f.l�"{ No more illegible l;otes. • 

�:.�r;b.de��e <j,;I��t�!�I�����b:····················:"· . ,4
3

4 You can become� ttteno� 
Table. See JI'olding table. �.rapher at b.ome III . 1'llble or desk attachment for chairs or seats, W. SIX weeks wltb-

K. LOullbboruu"b ............. . . " .. """,,",, .. ii33.a2:J :'.u���.e:c,!er, 
:r.:?I���:����h���·S�·U�d ��b��(itice'r: A: 'Bet ·zoid·. ' .. !ttt��� agOents �i���1l 'J'elephone desk and directory support. combined. erate capnal. 

S. H. Dodd............. ..... . . ........ . ..... " 6:�H:J2 Anderson Short , 0 
'l 'e 1��r���1�����I�f:s�j�.�� ���l.r.d signaling a�.��l� fl:J,;i.4O:� T_y_ p_e_w_r _lt_e_r _, _2_5_3

_B_r_o _a_ d_w_a_, ' ___________ _ 

��l��g���s�yc�:;,'l:in':d �e���::�r aiid"T1iig.erfor; 1>�1,547 aup FS 
.1. G. Nolen ......... " .. " ....... , ... " , .......... 6.1:1.1411 Teniperntllre limits. mechanism for controllinll and indicating. Griffitb. & Wbetbam .......... 6.13.191 Tbill coupiinl<. A. II. Forsytbe"." .. , " "", .. , .. (;3H12 'I'ieket. M. G. CarreL ... ......... ..... ....... ".; .. " 6.1.1,"04 Tie plate. adjustable. F. Burger .... . ...... " ...... 63:1 •. ;00 1'imber pocket . . l.. A. Hoerr . .................. .. . '. tl.1;{.l!J1 Time recorder. workm,m'p.. J. W . Denbner ........ 6:l.:'l.12li 'fire for wheels of road vehicles, resilient. H. C. Crane ...................... ....... ........... ..... 6.13,429 Tire. pneumntlc. F.1'onL . ..... ....... ....... ..... 6.1 .. 1.373 Tire. vehicle rubber, A. E. Fri�well ............. . .. 63a.444 

witb the Impl'oved Wash. 
bnrne PRtent Cull" Hold. ij��� c:�,�e f��"? j�� ��i�� siip but may be inst9.ntly re ... leaseCi. Dra wers Supporters, easilli adjusted or taken 011-
i����:�! �� ����i�. 'i�l!. 

_ pair. �Catalog"'8haWlng � 
th.ese and other 'I1fIvl'lties, free. 

1'ire. vebicle rubber. C. H .. Wheeler ............ . . . . thi1.;);{!) American Ring Co .. Box P. Waterbury. Conn. 

'VVANTED. 
WANTED-One Pulley Lathe. new or second bu"d. prefeJ'ably 50 inch. Palmetto Fibre Co .. Frederick. !\1n 
W ANTED-Position as Manager or Assistant 1, Paris Elposition. Exhibit or Sole AgenCt for Gerrun. 
Yla:�.:'n. &�x3g� �r.�c��."Bro��m�.n��rt t rough H. A 

� UNION MOO�L WORKS MODII:"LS to CATACOCU�S CRtc£. 

!l. c..E.ARS @ 193 CLARK CHICAGO 

NOVELTIES & PATENTED ARTICLES Manufactured by Contract. Puncbin� Bies. SpeCial Macblnery. E. Konlgslow & Bro .• 1818eneca St •• Cleveland.O. 
BRINDINB MILLS FOR All PURPOSES. 

'['ires. apparatus for setting rubber. Wheeler & Kremer .. ............................ ........ . , 6.-.1,541 Tires of cycles, etc., inHatlng device for. F. A.  
BOKardu. Patent Uni_ versal Eccentric Mill. Address J. !§. & G. F. SIMP. 

BABBITT METALS.-SIX IMPORTANT 
SON, 28 Rodney Street, Brooklyn, N. Y. 

Abeleven ......... .. .. .. . ... ..... .... .. . , .. , ..... 6.1:;.4� ��eul��e�"r.ENl�i'.�I�'b�Rif:� S�%�E,.':,�N';V ��.: TOb:�I�� .����.�.��. ��.i�.�I� .. �.��?���.�: .J .. � �t:.��� f��'l.41] dealers. Send for 1897 c8talo�ue. 
Tobacco smokinJl pipo. I. Nicbolson . ... ............ oaa,292 1'00tb. artificial. � .. Ernst. ........................... 63.1,l2 H 'l'orch. automatic Iifjthtinll. Hoker�tedt & We�-terlund .......... ................. .. .............. 6.1.1.l!18 Towel holding device. J. E�bert.. .............. ' .. 6:�1,2.17 Towinll system. canal boat. 1.J. P. Perew .... . ...... 6.1:i.294 'li'ack sandinJZ nppuratus, pneumatic, J. H. Han· Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 633.194 Traction wheel. H. C. Clay ................ ...... .... 63:;,282 

��:�·orS:li�1sp��i:�ior�iW. £,.afior�f:�� .t.�)�� ..... 1l.13..52R Tripod. H. Heitmann........... �'l:J.2M4 ' l'rouJlh. See Hog trouJZ"h. Tube header. M. CoryelL .... .. . .. . .. , .. ........... H:1:i,aa7 TlIbe�, die and tool for upsetti llg-, .1. [L Tllalw�· lee . .. ... ........... ... ... ..... ".. . ,  ....... .. U:�1.28(j Type ju�tifying alld �pacing mnchine, C. \V. Diel\.� insoll ......... . ............... .... ..... .... . .. . fi3.1.aofI TypewritinJl mnchine. Killman & Brntten .... . . .. H.'mXlJ Typewritin� machine attHcbmEmt. �'. G. Prihyl .. R:t.1.a47 V acct natiou appliances, cWle for, R. M, H i,2"aitl� . . 6aaAM Valve. F. M. Bell ... . ........................... ,., ... �1.HJR Valve. J"F. Marks .................................. .. ImAM Valve actuatin� device. J. 14". Bn.tchelor . ....... ... 6aaA}i Valve. float. H. G. 'fillinl<bast. ... . " .......... , .... 1;3.'1.3.11 Valve for vessels contalniUIl carbonic acid, L Qurin............................... .' f.33.217 Valve. pneumatic tllol� J. Boyer..... .. t,3.'l..a .. l.i Valve, safety, 'r. A Bryan ........ . .. 6&1.421 Valve. tbermostat. G. Scarfe .... ,., 6.1.l219 
��gl�l� blr��es.M,efc.:�n�s protected' s.iri;;ces; 633,231 

provldinll. C. F. Church . ...... ... . . .. ... . . ..... fiB.1,3()6 Vehicle. motor. C. M. Uissosway ....... ...... . .... , H.'l.'1,28..1 Vebicle. motor. F. H. Ricbards ................. , .. , 6.-'1,l57 Vehicle spritlll. C. L. Thomas.......... . ...... ... 63:{.225 Vehicle step. rubber. Wheeler & Kremer . ......... 63."l.54.0 Vehicles. speed varyinll and ste ermg device for motor. Draullette & Catoi8 ................. " .. 633.234 Velocipede saddle. W. Radermacber ....... ... . " .. 6.1.H87 Vdocipede seat support. C. Worthington .......... 6aa,177 Vine pullinJl machine. A. R. Munson ....... . ....... f�tl,� Vi5e. quick action. A. Katzki. ....................... 6.13,286 VotUlll machine. J. Roser .................. .......... tiiia,492 Wagon brake. E. T. Robertson . . . . . . . . . . . . . . . . . . . .•. 6.t1.276 Wnsher cutter. J. A Heinz . . . . . . . . . . . . . ... . . . • . . . . ... f)o�l.:·n(j Washin� machine. A, J. Ziegler et al. ......... .... 6.1.'l.17H Water closet. P. J. Davies .......... .... . ............ ti:·n.2.,)2 Water feed device. W. P. Mixson ...... . . . ... . .. fi:la,52fi Wat.er wheel. tanjlential, W. A. Doble.......... . 6:tl,184 Weighing and paCkage Ollin,;! machine, G. \V. Watson ........................ , ............. " .... f')o�a,2,j2 Weighinll machine. F. H. Richards . ... . . . .. ........ ti:l:,{,218 Wehrhing machine feeding device, automatic, Mi tcbe 11 & Rbodes . ................. ".'. ". " " , .. 6.�;j.5.;'\ 
; :���ntga�1r���S���;.i����fg�t f�i' �I���ii�:r;;;,·j: 

63.
1.471 

C. Perry ........... ...................... " ........ 633,214 Wbeel. See Paddle wbeeL TractlOn wbeel. Water wbeel. Wbimetree. W. II. Webb" . .. " ... " ..... " ...... ," 63.1.:l:lO Whip centers, machine for twisting and stretch-inll rawhide. J. P. Donovan . ...... . j ............ 63.'iA8.'l \\tindow lOCk. automatiC. J. Robertson ............ 63.1,4�J] Wire fabric machine. E. F. SheJlaberger . ...... ... 6.1.).3711 Wire tigbtener. L. H. Clyborue ..................... 633,425 

DESIGNS. 

Badge. H. Scbaeffer .... , ...................... ...... , :1l.514 Badge. etc .. W. S. Tarrant ............................ 31.51.> Bottle. \Y. B. Swindell. . .......................... .... 31,51H Broom cover. O. S. Kulman .......................... 31.5.10 Cleaver, butcher's. J. McKinzie . ............ ......... 31.534 Comb for personsl wear. J. EschweJ'!'e .............. 31,521 Directory stand or similar article, Frost & Dutch .. 31.:J24 [)isplay fixture. store. H. G. Rotb ., ..... 31.525 to 31 •. '>2M Door or window securer. G. E. Johnson ..... ....... 31,5�9 Garment, bifurcated nether, J. A. Scriven. 
31.538 to 31,ii42 Lace or rib'JOn bolder. T. D. Hobbs .................. 3I.52:l Latch. f.!ate, W. R. \Vbite ......... . . . ................ :n.5.12 Monument. J. Ossols ..... . ........ . .... ...... ....... 3],M:1 Pen. G. Malpas� ....... " ...... ............... ... " ... i!].olH Pump casing. F. T. Rndecke . . .................... .... 31.5a;{ Specula. support.in� fork for vuginal, C. J. Pilling. 31.522 Spoons, etc .. handle for. S. Stohr . .............. . . .. 3i.51fi Spoons. forks. etc .. handle for. 1 ... R. Horton ...... ;lW5]7 Stove, gas, If. P. Gillespie ........ ................... : 'H7 Thimble, sewinl!. C. C. Clancy ..................... .. : 20 Trace fastener spring. R. Harbison ............... .. 31 , 'n Wheel. sprocket. W. F. Remppis ............ ........ 31.5:10 

TRADE MARKS. 

Alimentary and dietetic products. certain named. Mal'gi }'ood Works .............. ........... 1iI.4B2. 33.4&1 Antiseptic dressing. surgeons', Johnson & John-son .............. : ................. , ......... , ....... 3.1,480 Bakery products. certain named. F. Teuscber ...... 3.1484 Boots and sboes. Atlas Sboe Company .............. 33,476 Coffee. Sbaw. Hammond & Carney ...... ............ 33,485 .... lour. wbeat. Atlanta Milling Company ............ 381487 HammockM and supporting find suspension de· vices therefor. 1. E, Palmer ... . .............. . ... 33.477 Horseshoe nails. Ausable Horse Nail Company .... 33.489 Lamps. acetylene Ilas. Ii'. W. Hed�ehmd . ........... aa,488 Medicines for diseases of live stock. 1 ... HaJladorn. 3a,479 Painters' supplies. certain named. Aktienllesell-flchaft fur Asphaltirunll und Dachbedeckun�, vormals J. J eserich ................ ................ 3.1.481 Pens. fount.ain, E. Todd & Company ................ 3�,475 Phot"ography. portraits by. G. W. LeeCl8 ............ 33.473 Puzzle�. certain named. Hyland Manufacturing Company ............................................ 3.1,474 Remedies for certain named diseases. J .  A. Mon-"er ...... _ ... . ............... " ..................... &1.�78 Rifles and �pring Jluns. air. Crescent Gun Com-pany ........... " .................. , ................ 3.1,4f!3 Veliicles. automatically propelled wheeleo . .. ],0-
War����:l�;! �o�g!�� ����e�c:t'er Co��'!�y�� ti:!� 

50 YEARS' 
EXPERIENCE 

ql���/;lI:�S����!:�� �l:rk���li6�? t��cr�'ht�r�er;!:� illvelltiotl 18 probably patentable. Communica· lions stnct)y contldential. Handboolt on Patents sent free. Oiliest agency for securing patents. Patent� t�lken through Munn & Co. receive 
spec·ial1wNce. without charge. in the 
Sdtntific Jlmtrican. 

A handsomely illustrated weekly. LarJZ"est cir. culatlOn of any scientiOc journal. Terms. $3 a year; four months. $1. Sold by all newsdealers. 
MUNN & CO.361 B rOadWay, New York 

Brancb Office. 625 F St .. Wasbington. D. C. 

PA LltIER BROS., 

PALllIER Stationary autl �Jarine Gasoline Engines and Launches� Motor WaJlon Engines. Pump� jng EnfO!ines. 
� Send for catalog. 

IlIIANUS, CONN. 

T h Farmer who Is interested i n  Ag. e ricul tural Pursuits for Profit and 
Progress should subscribe for 

-�·-·AGRI-
IT WILL AID ANY C U L GOOD FARME� -
AND MAKEHIM TU RAL MONEY. 

EPITOMIST. 
I� Is for the busy.practlcal.worklng farmer3 of America. 

n Is their paper and claims their support. 

OUR LITERARY AIM 1��.::.::r.,��rn:J���� densed and readable form, the most timely and valuable essayst suggestions and records of experience which appear in the world of agricultural literature; besides giving. editorlallr. sound. practical. timely advice on all subJects pertamlng to tlieir bU8ine88. Regular subscription price 50 cents: 35 cents wben paid in advance. Circulation 200,000 coples montbly 
8�':,-;:J:�1�,;';:i����t;��le�!��� l�a�:".Y.· �:';�e� 
AGRICULTURAL EPITOMIST· IftiOIANAPOllS.INDIANA. 

2d Floor. Wilshire. Cleveland, O. 

THE ELECTRIC HEATER.-A V ALU· able p9.per, with working drawin�e of various forms of 
�?:�: gt��CSl J��ait�' �rc��g:.g :1�f!�t��1o� ��in�c��;;� TIFIC AMERICAN SUPPLEM"NT 1112. Price 10 cents. For sale by llunn & Co. and all newsdealers. 

l�as��1 TYPE WHEELS. MOOELB J...EXPERIMENTAL WORK. IfAAU. MIOUJI(ftf } NO'-nlT_I£& ��. --:D". 8TEf"tCIL WDRK. 100 "A.aAU 8! No'r. 

GAS ��v GASOLINE ENGINES 
WATE.R MOTORS 

BACKU� WATE.R MOTOR CO NE.WARK N J U 5 A $525 Agent·s proflt per montb. New articles. li'ast se Hers. mo�t profltable emplo,rment. A $1.50 sample and terms"f-ree. 'rry us. 
Electrollraph Co., 28 Bond St .. N. Y. 

S 3 D S Sen" "'yourad_ 

a ay ure 
"",twewHI,howyoa 
howtomaket3ada, 
absolutely SUre; we 

. fllrT,ish the work and teach you free; you work In 
the l ocaltty whNe ),ou live. Send UJ'; your address and we wtD explain the bU'!;iness f?tly; remember we guarantee a clear pro
fit of '3 for ('\'ery nay" work. absolntely sure, write at once. R01'&'L MANllJo'ACTt'RINU CO., Box • I IIETROIT.IIICB. 

MODELS & EXPERIMENTAL WORK. lnventions develuped. Special Machinery. E. V. Baillard, 106 Liberty St •• New York. 

Stock Sizes 14 to 22 foot. 
Hafe, Reliable and fully guaranteed. 

CO.. 17 N. 17th Street. Racine, Wis. 

THE PAR IS EXHIBITION A well known American Journalist and Correspondent. 
jPaer�:.i�'s�::roC�epfl?e;��Va��� :rii�ri�i�u:��:�t:Wl�� coming exhibltion. CaD prepare circulars and press matter in En�lish. French and German, see that ex-
���: a'::'� tr�<;g�n; r��':,�nt�';,��t!:\��e�h?I�n��t'ii,; office opf>n in Paris severaJ months previous to and durinJl the exhibition. For particulars an d references addr. 
II. H. H " l'be Soviilia.1l7 West58tb St,. New York City 
MANUF ACTURE OF BICYCLES. - A very comprehensive article giving the det�ils of C011-struction of every part of these vehicles. With 15 engravings. Contained in SCI ENTIFIC AMERICAN SupPLEMENT. No. lIO!>!. Plice 10 cents. To be bad at tbls Office and trom all newsdealers. 

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

PROVIDENCE R. I. 
D.L.HOLDEN 

S 1336 BEACH St. PHILADELPHIA PA. 

REGEALEI} ICE MACHINES 
SH fiRsT PAGE: S(IE.NT1FI( AMERICAN SlPT 2 lag�. 

Automobiles�-.......... 
Tbe SCIENTIFIC AMER1CAN for May 13, 1899. Is devoted mainly to illustrations and detailed descriptions of various types of horseless vehicles, This issue also contains an article on the mechanics of tbe bicycle and detailed drawings of an automobile tricycle. Price 10 cents. The following copies of the SCIEN1'IFlC AlIIERlCAN 8UPPLElIir.NT give many details, of Automobiles of different types, with many illustrations of the vehicles, motors. boilers. et.c. The series make a very valuable treatise on the subject. 'J'lJe numbers are: 732. 979. Wil. 105.1. 100>1. 1055, 1056. 10.'7. 

!G58. 1059. 1075. 1078, 1(l8(). 11182 . 1083. WOO. 1100. 1lJ3. 
1122. 1178, 1195. 119U. 1206. 1210. SUPPLEMENT No. 
1229 contains a highly interesting article ,;!"iving 
full data 3S to operating costs of horse and electriC delivery wagons in New York City. Pr}ce 10 cents each. by mall. .For sale by aU newsdealers or 
address 

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

LABELS. Planning tae Jew Jome .• Original Old Homestead." for puddinll sauce. E. M. Clougb ........................................... 7.1:l1; 

A pri ntpd copy of the specitlcation and drawin,2" of Anyone contemplating the building of a new home will flnd the 
l:�lcta����ei�sf;!',\!8fet.i'i�r�\��.i'J t:;;�Pt'l,;�n�tl\��r}�� Building Edition of the Scientific American 10 cents. lnorderin);!" please state the name and number of the patent desired. and remit to )1unn &. Co .. ;ltil 

I 
of peculiar and absorbing interest. This beautiful gUbltcatton is 

:I�:Jl�w��m��� o��o�ie:���i��;r;:� iti��: li::�l wber� �i:u��������us�niu1yJl��������!�a�r[�i�e:e�:!s ��g::I�t����� 
Canndian parenu may now be obtamed by the tn· f���teS�06i1�rt P=fJfi�!!� ::i=u.��S ��[, ���s Afst�:I:t�:!teubf ve�tor� for anr of the mven�\ons named In the fore- this handso�e periodical is often worth tbe year's supscripUon I<OIDI< hst. prOVIded tbey are s.mple. at a cost of $40 eacb' l price to t be mtendlng builder. Write to-day and send 20 cents for If complicated tbe coot will be a Ilttle more. For f".l1 a .Inllie copy. or �.60 tor annual8ub8Crlption. =�,,1==-&�..:-:r:r.;ld. New MUNN" CO., Publlebe ... , 861 BroadWQ, New Verk. 

© 1899 SCIENTIFIC AMERICAN. INC, 
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