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r:r 0 ur New and Revl.ed Ca a!o�ue oj Practical and 

�;,�en�� �g: ���:u��o . .;,ggn:.��';,�I� •• AI'Il,!1 ;���.; 
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"t'!.W Succeed in Life 
Write for our Free Illustrated Book 

(1� pages) showing bow tbom�ands are successful and gaining bett�;���t����e���n���:88;�re�:n�a: ��a�� 
ELECTRICAL ENCINEERINC, Tdephony, Telegraphy. X-Rays, Elt!ctro-Chemistry, 
MECH�NICAL ENCINEERINC, Electric Mining, Elementary Mathematics, 
MECHANICAL DRAWINC, Etc •• 

BY MAIL . THE ELECTRICAL ENGINEER INSTI· TUTE OF CORRESPONDENCE INSTRUC· TION. Dept.A. m LlbertrSt.,N. Y. 
, �,�_-.c;. a.;r.; •• P �;._ t-=-_ 
� �m_ ,wdjf-�� 

� '- .f1�� ww.. t.A. .... -.. _ 
if.7r."c.t&�...c.� � 

�o.e. .. _ 

THIS BIG CLOCK 
��:t.������. H�;�I:':a�to�r:h��: LOdge Roows, Factories. Offices, 
etc. It is a superb timepiece and is sold at a much lower price than any large dial clock ever before produc� 
eeL We also make 1.'ime Stamps and Advertl.lng Ulock •. 
� Write for circulars amd priCtil. 

Baird-Chandler Clock Co., 13 7 Clinton St.. Cblcago. 

ImDort8llt SoieqUnc 
Publications. 

A PRACTICAL T.XT-BoOK FOR THE USE OF ENGINE BUILDERS. DESIGNEIlS AND DRAUGHTSMEN. RAILWAY ENGINEERS AND STUDENTS. 
A Manual of Locomotive Engineering 

With an HI.torlc.1 Introduction, Br William 
��':.��.fn�t;!fljf�:ine��� .M:�;i�� �"v:���B�: Witb 9 plate. and 28Oillu.traUon •. 8vo. Clotb. i6.30 

A BOOK FOR YOUI'iG ENGINEERS. 
Engine Room Practice. 

BrJ"hnG.Llver.ldge. l 2mo. Clotb,82.30. 

Light Railways at Home and Abroad. 

.1Jil1:���!�o!�n���OISi�b�ni�?/o. With plates 

THIRD EDITION. REVISEn AND ENLARGED. 
A Text-Book of Mechanical Engi

neering. 
Br Wilfrid J. Lineham, M.In.t.C.E .• M.I.Mpcb.E. Part I.-Work.hop PractIce. Part U.-Theorr and Example. liiu.trated. Bvo. Clotb • • 3.00. 

A BOOK FOR ALT. ARCHITECTS. ENGINEERS. FOREMEN OF WORKS. AND WIREMEN. 
The Internal Wiring of Buildings. 

By H. M. Leaf. A.M.ln.t.C.E .• M.I.M.E. Wltb 
i'f.'�8!u.tration. and diagram.. Crown 8vo. Clotb . 

A PRACTICAL TREATISE ON THE EXAMINATION OF SEW AGE AND EFFLUENTS FROM SEWAGE. 
Sewage Analysis. 

By J. Alfred Wanklyn and William Jobn r.oos,er. 
Iro��dlfi�::�t��b���.OO�1����Z.��OO�d Puri 

ca-

Tables fer Quantitative Metallurgi
cal Analysis for Laboratory Use. 

Br J. Jame. Morgan, F.C.S. 8vo. Cloth,81.13. 

IT Complete Catalogue at S"",nUjkl Books sent on ap
plication. 

For .ale br all Booksellers; or tbe Publlaber., 
J. B. LIPPINCOTT COMP �Y, 

PHILADELPHIA. 

$ ,itutifi, �mtri,au. 
Tele(!T&ph. fae simile. Dun I.anr & Mill •.......... 63l,f2l Telegrapb. magneto·electric. J,. G. Woolley ....... tm.356 TeI8Ilrapbtranomitter.J. E. Wrigbt.. ............. 631.41>4 Telellrapblc rel.y. J. E. Wril<bt. .................... 631.45il Telepbone. J. Q. Black... . .......................... till.27 1 Telepbone receiver, J. A. Williams ......... 631,354., 631,asa TenonIng bit. C. 'l'olle ................................ 631.344 Tbeatrlcal .cenerT. R. Wbytal. .................. .. 6.,1.450 
�:�:�:;rgsIf��·J���fcte� .�.���.���:: ::::::: :::::: ::::: �1:�� 
1·t��a�0����e�t�: :�r:11ic: i.·M: y;oper::::::::::.: �l:�� 'i'hre.blng macbine. J. H. Wel.cb .................. 631.5H Tie. See RaHway tie. Tire. bicycle. G. H. Lewl ............................ 631,727 Tire. pneumatic, J. T. 'rrench ....................... 631,500 1.'obacco cutter. J. M. 'l'itus .... " ... ....... " ....... 631.449 Tob.cco pipe. R. B. Mor.e ................... ....... till,318 'l'obacco, sizing board for assurting, Shupert & Stroop .............................................. 6.,1.387 Toe calk machine, S. P. Wormwood ................ 6.'l1,3f)2 1'oe oalks. machine formaking, J. H. Wilson ..... 631,4�2 Tool b.ndle and tool. A. C. I..ntz .................. 6.,1.427 'l'uoth, artificial, J. Neil, Jr .......................... 631.42H 'rorch. J. Graham ..................................... 631.42,:} 
�g����cl:�I�i�:���. Ef.p�da!��d�·. ��.�������.�:::: �l:� Traction engine, O. Hinjlheim ...................... 631,383 1.'rolley attachment, electric, Stuemptle & De-lane . . .............................................. 631,596 Trolley pole catcher. Davl. & Wi I.on .............. 631.361 'l.'russ, Z. Oliver ....................................... 631,6.18 TubinR. lined. J. Rowe ............................... till,32M Type bHr bracket, C. Spiro ........ .................. 6,'U,41 2 Typewrit.er de.k. M. J. Hafgar ...................... till,:lOO Typewriter ribbon feed mechanism, C. Spiro ...... 631.413 Typewriting machine. J. Pratt ................... .. 631.381 'I'ypewriUng machines, paper roll attachmen t for. D. H. Van DevRnter ........ , ................ 6.11.600 Umbrella runner, J. Rose ............................ 631,442 Um brelia .tick. J. Ro.e ........................ .. .. 631,441 Upholstery, machine for forming tufted F. B., Jr .• & G. N. Wer.e!. .............. ............... 631.551 Valve. W. H. &J. J. Darr.llb.Jr .................... 6.'1,69ll 
�:�:: �ne���Y!�: tf.ft�YM!·rl!a�t��.�·.'.'.'.'.':::::.'.'.: ��1:!�� Varnish. manufacture of, A. J. Smith .............. ij,'-H.u7 9 Vegetation, compound for destroyin�, C. Har. 
veh��1�a ... un·nin� �a�'''m(;t'o�: J: W.' 'Eisenhut); ..... : ��t��� 
� �gi�l�·;�I:�f.7.W��:in�� .�:. �����::::::: :���:��:: ��l:£Il Vending machine, W. L. Harris .................... 631,488 
V erg-�I L�i�fIli���i.�� .��.��.����t.i� .. ��� . �.1�.����:��: 6.'n,5.1.� Vessel, marine. C. L. Burger ........................ 6;:)1,401 7 Veterinary instrument. J. Lauer ... ................ 6:U.H4G Vise attachment, J. D. Decelle ................... " Ha1.5·{f! Voting machine. W. Johnson .. ......... ......... 6:-n.721 Wall on j.ck. W. M. Po<.ter .......................... f�'I.ti6:J Wagon runninj;t gear. O. H. 'l'urnbull .............. tBl.:)(6 Wal<on truck. four·wbeeled. H. B. Scbindler ...... U31,477 Wagons, device.for moving loaded, R. S. Trask ... tiS],"&) Wardrobe. J. E. Kennedy ..... ............... ....... S:J�52; Washing machine, S. A. Albertson ................. 63J,3':}7 Wa.blnll m.cbine. J. H. Doub ............... ...... 631.41i8 Wa.blnl< macbine. G. F. Van Brunt ................ S:11.:l47 Water column, electric alarm, Hush & Swain ..... 6:.,1277 Welgblnll apparatu •• J. M. Wbite ................ " 631,3.>1 Well boring rig. A. F'anck ........................... till.423 Well rlrillinll and pumping rig, oil or arteSian. C. C. Howell .......................................... 631.504 Wheel. See C.r wbeel. Flftb wbeel. Vebicle wheel. WhiWetree. C. H. F.lken.tein ...................... 631,565 Wind wheels, automatic rellulator for. K. K. Le-rol, .Jr ........................................... .. 631.725 Windla •• , G. W. Morgan ............................. 631.653 Window. W. J. Dunn ................................. 631.564 Wmdow .top and lock. W. Beckerle ........ ....... 6.'ll.269 Wire attacbing device . •  tar. B. A. Stodd.rd ...... 631.681 Wire gate, W. C. Stange ........................... " 631.478 Wrencb. �'. L. Coe . ..................... ............ 6.'ll.2!lO Xanthin derivative and making same. F. Ach ..... 631,757 Xanthin derivatives and making same, E. Fis-cber ............ ................................... 631,707 

DES IGNS. 

Badge. A. K. Womratb ................................ 31.426 Ilicycle frame. J. L. Knoll ... ... .................... 31.448 Buttonhole opener and buttoner, R. Clarkson ..... 31,433 Cbarm. S. Benen.obn ............................ .... 31.427 
8�oet'hk:.e��n�08.kiI�·J-at���.I�::::: ::::::::::::::::: :::: R� Ea.el. S. J. Sb.rp ...................................... 31.41i2 Fabric, texLile, H. P. Johnstone ..................... 31,457 Firecracker holder, W. He1rner ...................... 31,4.14 Fire pot.. air conduit. W. II. Sbick ................... 31.445 
�l"",., Oeld for. W. N. Paul.on ...................... 31.453 Ga.ket, .J. F. Morrl . ................................... 31.451 Grainin� tool. A. E. Robson .......................... 31,439 Grater casinjil, nutmejil. W. C. Day ................... 31,437 Hinge. door. A. D. Fritt . ............................. 31,442 Jar cap fastener, C. H. Hess .......................... 31,4.% Knife. cboppinll. J. Jacob ............................. :Jl.431\ Necktie retainer. M. L. Powers ............. , ........ 31,430 Pad. Scborp & Sigiinger......... .. .................. au.'>.> Pipe. W. Love ...................................... .. 31,42\1 Plate. A. A. Grametbaur ...... ................ ..... 31.434 Register or ventilator plate, T. J. A. Vanderloo ... 31,446 Retracker. P. Delanr............................ .. .. 31,443 Safetr pin. J. V. Wasbburne ......................... 31,432 
����e�:,i��:f6��rstic�r.BrIg��:::: .:::: ::: ::: ::::: �t;m Spoon or fork handle. S. J. I..rlle .................... 31.428 Steam trap ca.lng. E. E. Gold ... .................... Hl,444 Tile. E. S. 'i·bom ........................... ........... 31.450 Valve. cbeck. Brillg. & Brown ................... ... 31.441 Vebicle frame. Maxim & Pope ....................... 31.449 Waist, child's, C. E. OvenMhire ....................... 31,456 

TRADE MARKS. 

Beer. bottled laj;ter. Dubuque Brewing and Malt-Inll Company ................... ................... 33.398 Belts for women, Lady Belt Manufacturing Com-panr ........ , ....... ........ ..................... 33.390 Brackets, certalJl named. Bridlleport Brass .Com-pany ................................................ 33.400 Bread and cake. Heydt B.kery Company ........... 33.401 
��:rm '�t�fig�:d����;1 �i!�3t�irChce��:ln�·om: 33.400 

pany. ... ... ......... ......... .. .................. 33,391i Gr.pe •. A. D. Benwar ......................... ...... 3.,.3\19 
�n��rlr�e�.ec.v8�1fr�,ti��.i��:.�.������.�.��.��:.: �:� Plows and parts of same, rotary disk, SpaldingRobbins Disk Plow Company................. . 33,408 Plumbers' supplies, certa.in named, Columbus Brass Company ................................... a3,407 Remedies. foot, Cole's Cedar Creme Cumpany ..... 33.3U5 Seed, grass, IllinOis Seed Company .................. 33,397 Sewing machines, Chicago Sewin", machine Com-p.ny ........................ ........................ 3.'l.404 So.P. bard. G. E. Mar.b & Company ................ 33AW Tires. composition for repairing pneumatir, Moore & Grant ............................................. 33.403 Tootb powder. B. H. Cod man ........................ 33,393 Underwear, certain named, Minneapolis Knitting Work.. ........... ......... .. ...................... 33.391 Vel�.\.nl trc�����: �.�����. ��.��. �.�i.����.:���.�: 33,405 

LABELS. 

U Abdallah," for cillarettes Gray Lithograph Company..... .. ............ . . ................... 7.005 .. Antiseptic," for a sanitary Rntiseptic, J. Kofal. ... 7,096 
H Clarke's Celery Phosphate." for a nerve tonic. A. H. Knowlton ......... ..................... · · '4' • • • • •  7,007 
H Lewis' Wonderful Pile, Eczema, and Catarrh Cure," for LL medicine, J. '1'. Lewis ................ 7,088 
U Pecora Asbestos �'urnace Cement," for cement. S. Bowen's Sons .................................... 7,100 
"Y�����f:i�:� ����e�;���bi�gcbe��b�J����.��: 7.099 

PRINTS. 

"Wtlson's Jersey Herd," for breeding stock and dairy product •• F. M. WII.on.... .................... 1 59 
A printf!d copy of the speclflcation and drawinll of any patent in the forelloing 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 larlle number of copies are desired at one time. 

ve<:�r�1�� aJ':��Dtt�en:��e��7c:8e g�!a�de! �t:h�o�! 
fOin� list, provided they are simple. at a cost of UO each. 
1��=t�::"co:rt,.::1 :ec!��e= .. :;:rJ�� fOfk. Othu t� paWIlta IUJ a\IQ be obta1De4. 

" THE LICHT OF AMERICA"i for wheel men I. that !riven br tile far-famed � 
MAd ESTle LAM P I __ =�=�==���.:.. 

I. the nearest approach to the SUD a. an artOclal light. Alwar. steady. clear and white. Easy to charge. easy to operate, slwar' dependable. All parts metallic and ea.r to reach for cleaning purposes. A perfect .earchlight for 100 feet ahead. Strongly. durably, neaUr made. Be.t reOectors. C<lnvexfront glass. 2)<> In. thiCK. Heigbt of lamp Th( Inches. Burns' hours. Brass flttlngs, banger of tough �tee1. -Uses regular commercial carbide of anr kind. ur Send!or free iUustrated catalog "S.A." � 

EDWARD MILLER & CO. �:1<;;8����::,d Meriden, Conn. i STURES: 28 & aJ We.t Broadwar. NEW YORK. 63 Pearl St .• BOSTON. '" 
Manufacturers of" Royal" Bells and" Everlit" 011 Lamps. � 1IIlllllllllllllllllllllllllllllllllllllllllllllllllllllillilillillililllililililiI11ili1111U11111111l1l11111l1l1l1l1lll1111111111l1111i 

H Paint Pointe[��. 

DIXON'S 
SILICA-CRAPHITE 

PAINT 
�:s=:� !��� ���I:�! ei�re�I:��a::���. drf��� o��� lasts longer than any other paint, but covers two or three times as mucb surface. "Equally llood on [JJE"tal or WOOd." It has no bad odor and is strictly non�poisonou�. It never fades. 

lVrite jor Color Cards and Circulars to 
JOSEPH DIXON CRUCIBLE CD .. Jersey Clly. 1\1. J. 

Collars and 

Cuffs. 
Stylish, convenient, economical. Made of fine cloth, finished in pure starch, and ex� actly resemble fashionable linen g OOds. 

IIoulHllll"Jf WOrk When soiled discard. Ten Collars or five 
pairs of Cuffs, l5cts. By mall, 30cts. Send stamps sa.mple colla.r or pair Name size and style. 

EVERSIBLE COLLAR CO., Dept. J ,Boston, Mass. 

M 0 D E LS for Inventor.. E.tab. 1867. C",t.logue. 
J. C. SE YL, 181 Madi.on St .• Cblcago. 

ELECTRIC MOTORS, .mall power. cbeape.t .old Columbia Mig. Cu .• 81 4 Walnut Street. Pbiladelp�la. Pa. 

MODe"'LS 10 CAT"LOCU�S F'R�� I;.. R c:. CIO. UNION MOOE.L WORKS 
& CoE.A � "£I 193 CLARK CHICAGO 

EAR TRUMPET� $'.00 ��n�����: 
Linenoid MannCacturer8, We8tfield. Ma88. 

I CE :rn�cJ!�i1:r�\ �!�\:'rn::'tnlj.8ir:�'iY�� MFG. 00, 099 Clinton Street. Milwaukee. Wi • .  

!TYPE WHE.ELS.MODELI LtXPE"'MENTAL WORK.BMAll.MlllCHIIIEJtY _NOVELTIES a. LTC. ftE.W 10 . STErtQL waRY 100 .. "..,.U 8! N,"'. 

TURBINES JT Send Cor Circnlar "M." 
JAS. LEFFI;L &. CO 

ISprlDlI'field, OhIO, U. S. A. 

XHYP�OTISM Original method t2. 100 page) book IOc. One on Personal Mag4 neti8m 1 • OCCrLT PUB. CO. I. I. tID, Bo,..Wq.CIIlCJ.1l0 

WE BUY NOVELTIES H�t�".ID�����;'n�ef�� casb. ROMAIN TALBOT, Berlin C, Germanr. 

MODELS'" EXPERIMENTAL WORK. Inventions developed. Special Macbinerr. E. V. Baillard, 106 Liherty St., New York. 

STEEL STAMPS r�A�lMs�A����f, ;r8.<i'GTM 
FIGUfU.&ALPHABf.T Sf.TS AT LOWf.ST PRICf.S 

,,�'��.i����tD SCHWAAB STAMP&SEAL Co 
SE.NO rORc.IR,(.ulAR MIL.VVAUKE.E. ""'IS. 

BRINDING MILLS FOR ALL PURPOSES. Bo.s-ardu. Patent Unlver.al Eccentric MIll. Addre •• J. IS. & G. F. SIMP
SON, �S Rodney IStreet, Brooklyn, N. Y. 

MA TCH FACTORY.-DESCRIPTION E e 'me t I & Mod I Wo k of an Engli.h factory. SCIENTIFIC AMERICAN SUP-
I 

X P r na e r 
b����NiIlln���de..1::�� 10 cent •. For .ale by Munn & Cir. ttlldvicejrf.e. Wm. Gardam &Son.46-51 Ro.e St .• N.Y. 

BEST BICYCLE BRAKE� 
THE TREBERT BRAKE I. compo.ed of a friction dl.k .ecured to the bub of rear wbeel. a clutcb 0 n tbe dl.k .nd a c·utch on the rear sprocket wheel. Both clutches have Inclined surfaces upon whicb balls roll. Wben tbe bike chain I. pulled forward. the ball. al.o move forward and ride up tbelr inCline. Back pressure to pedals produces reverse motioD. ll'ree booklet of particulars. 

�a?:eonlr Treber� Automatic: Coaster and Brake Co. ISY\�f�SE, 

NOVELTIES & PATENTED ARTICLES Manufactured by Contract. Punchlnp; flies, Special Ma" chlnery. E. Konigslo'W & Bro .• 1 818eneca St.,Cleveland,U. $3 D S Send u,youraddr ... a ay urI andweWillSho
.
w yoU how to make.a aday absolutely sure; we furnlshthe work and teach you free; you work in the locality where you live. Send us your address and we will explain the business fully; remember we guarantee a clear pro· fit of .a for every day's work, absolutely sure, write at once. 

ROYAL JlANUFACTllRlli1i co., Box I I. DETROIT. IICU. 

50 YEARS' 
EXPERIENCE 

A handsomely illustrated weekly. Larllest circulatIOn of any SCientific journal. Terms, $3 a year; four months, $1. Sold by all newsdealers. MUNN & CO.361 Broadway. New York 
Brancb OWce. L'25 F st.. Wa.bington. D. C. 

NEW IDEA IN TRUNKS The Stell men Dre ••• r Trunk is constructed on new princillles. Drawers1Dstead of trays. A place for everythmg and everything in its place. The bottom as accessitle as the top. Defies the baggage smasher. Cosh no more than a good box trunk. Sent C. O. D. with privIlege of examination. Send 2c. stamp for illustrated catalogue. F. A. STALLMAN. 61 w. Sprl.a.8' �t., f!olumbua, O. 

WANTED-Expert draught.man. technical graduate. familiar with compllcated mechanical movements, to transfer fully desiR"ned sketches to pa tent office boards. 
::::'i��:ie� H1IJ��d������np�g����W,' ���W�g��.�� 
W ANTED-Fir.t cia •• man, not over'" rear. of age. 
����r�n��:r�3n:b�1���Fi.� (�rr1:i��:����:;.t��� Cltr. employing five hundred (500) people en"""ed In brass goods manufacturin�. Must undel'Atand modem factorr metbod •. Apply br letter to Box 7 7 3. New York. 
FOR SAL E ���&.��?W��������k�I{� for a man having some knowiedge of th is business. 
��I����� �?'W:�� ��r s'l.eI��litu�d�r:�:.a���t�r 

GAS l" GASOLINE ENGINES 
WATE.R MOTOR.5 

BAC.KUS WAltR MOTOR CO NE.WARK N JUS A' 

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

PROVIDENCE R. I. 

BALL BEARING .AXLES AND RUB-ber 1'ires.-A paper read before the Carriage Builders' National ConvenUon, Philadelphia. October, Ism. showIng the advanta,;te to be derived from the use of ball bearings ana pneumatic tires In road vebicles. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
!I!I�. Price 1 0  cent •. To be bad at tbl. oWce and from all newsdealers. 
�agaZine Tack Hammer 

c::> Patented August 1. 18!l9. No. 630.116. 
- A Practical. Convenient Tool. Patent for sale entire or by state rights. 

L.W. 8am':i�� �����J:�t�!8B�gg�{::N. Y. 

�itH!t�l);k!s'W�2,��e' c���toH�:-g�r.�'£'�fC� Planers, PoliAhlng. Plattng.'iname1:ng Depts .• Hardening and Annealinll ,furnaces. lSuitab]e for the manu .. facture of AutomObiles. Would like to figure on whole or part. of motor vehicle •. Addre •• ConOdence. Sci.Am. 

Plalllling tae Jew pOlile 
Anrone contemplating tbe building of a new home will Ond tbe 

© 1899 SCIENTIFIC AMERICAN, INC. 
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