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TAUCHT BY MAIL. 
8tudenh Qualified 

to pa"" exam.lnatlon". We hRve helped thoD8&ndsto better positions and salaries. Send for free circulars. stating the 8ubjecte in which you R.re intere8ted. 
TlIlIINTBRN.lTIOIi.lL CORRESPONDENCE SCHOOLS, 

Box 94;2, Scranton, Pa. 

Roper's New Engineer's Handy·Book 
for STEAM ENGINEERS and ELECTRICIANS. Thor oo.ghly revised, r ewritten and much enlarged by EDWIN K. KELL>''R, M.E., and (LAYTON W. PIKE, B.S., Ex-President of the Electrical Section of the J<'rankltn 

fg�tYfe�in I�J��C��§ ;l�i�ge ffllrf�t��c�IgriiTo�ntt�e in 
CARE and MANAGEMENT of an ELECTRICAL PLANT. Nearly 000 pa�e8, ;)25 illustrations, over 700 main 8ub-

��d �e�a��er a:x���y;�t����:�:t�i��tn!�d�� an engi ne�r. Full leat�xfilbedM�'l�¥;b��\ri��e�3.:iO. 
Send far '·ircular. 1022 �Iarket St., Philadelphia, Pa. 

C 
New 0,. 2nd Hand-Sold 

AM ERAS £�::!'::d 
Enormous Stock. Must be closed out. All makes new Cameras and your old camera taken as part payment. Write for li�ts and special bargain offers. 
C. P. LUND &: CO ., 129 Wabasb Ave., Cblcago. 

JUST PUBLISHED. 

Mechanical Movements 
POWERS, DEVICES AND APPLIANCES. 

By GARDNER D. HISCOX, M. E. 
Author of HGas. Gasoline and .bil Engines." 

Large avo. 402 P�es. 
with Descriptive Text. 

1649 Illustrations, 
PRICE, $3.00. 

A dictionary of Mechanical Movements. Powers. DE'-
!tg�· ten:t��¥.I::rsc:sn:�t�J�: �� i���t�\�reBd a�'!ce::�f�: mecbanica.l movements. devices1 and ' appliances. coverinst nearly the whole range of toe practical and inven. tive fleld. for the use of Mechanics. Inventors. En,;tineers. Uraugbtsmen� and all others interested in any way in mecbanics. -SEC'l'IONS.-

1. Mecbanical Powers.-Wel"hts, Revolution of 
2. ���c:riii�,::r:i' 1pe;::i-�Vt��s:���l:.' ��c.. tinn Gear. Spur. Bevel, and Screw Gear. etc. 3. Measurement of Power.-8peed. Pressure. 
4. S�:�'i.bt'lo�e��B�Yr���ie:t:dd tm�����:-F.ngines. Valves and ValveGear,Parallel l\fotion Hear. Governors and Eng-ine Devices. Rotary Engines, Oscillating Engines. 6. Steam Applian ces. Injectors, Steam Pumps. 
6. M�otrv�n�:w�;.t>�Gio:��la(faa:o�ina���·gines. -Valve Gear and Appliances. Connecting Rods and Heads. 7. Hydraulic Power and Devices. Water 

�br:��' 10��e:��g:teSi�r�n��W;�e�1f�:: Ejectors. Water Rams. Meter�. Indicators. Pressure Regulator� Valves. Pipe JOints. Filters, etc. 8. Air Power Appliances.-Wind Mills, Bellows, Blowers. Air Uompressors, Compressed Air 
9. Ef:(?tl;l�P��e:-�n�a.5�n ���c ���':..P�r.�8ri::i: tors. Motors. Wiring, Controlling and Measuring. Ligbting. ElectrIc Furnaces. Fans. Search Light and FJlectric Appliances. 10. Navilration and Roads. Vessels, Salls, Rope Knots, Paddle Wheels, PropelIers,Road Scraper and Roller. Vehlcles. Motor Carriages. Tricycles, 

11. G:�:f!e;;!R�rsot��N?��;;s�' Spir"l, Elliptical, and Worm Gear Uitrerential and Stop Motion Gear, repicycl icst and Planetary Trains� ,. FerJluson's'l Paradox. 12. Motion and Devices Controllina: Motion. -Ratcbets anet Pawls. Cams, Cranks. lntermittent and Stop Motions, Wipers. Volute Cams, Variable Cranks, Universal Shaft Couplings, 
13. H�:�r����a1�c':"CIOCk and Watch Mc.vements and Devices. 14. Minina:. - Quarrying, Ventilation. Hoisting, Conveying, }tulverIZl*. Separating. Roasting. Excavating. and Dred ng. 1�. Mill and Factory App iances.-Hangers, Shaft Bearings. BalJ Beari�s. Steps. Cou�1ingM. Uni-

Ge:::al• aS�o�le¥���s. °8���gS��a:.e5H�r:t�? 
16. C::;����Sti�ix��d1f:�f��::::�1xing, Testing. Stump and Pile PullinJl, Tackle Hooks, PHe Drivin�. Dumpinll ('ars, Stone Grips. Derricks. 

�,�:aels��u;���nS��::s. Roof and Bridge 
17. Draughtina: Devices.- Parallel Rules, Curve Delineators, Trammels. ElHpsograpbs. Panto� 
18. It8sacf�n-:!�ons Devices. - Animal Power. Sheep Shears Movements and Devices. Elevat orsib Cranes. Sewing. Ty pewriting. anll Printing 

�:�ni��lBes. t����t�::.iC(��s. TG�kSFu���::: Acetylene Generators. Gasoline Mantel Lamps. FJre Arms. etc. 
-•• Copies prepaid to any address on receIpt of price. 

rr Send for Descriptive Circular. 

MUNN Ie. CO., Publishers, 
SCIENTIPIC AMERICAN OPPICE, 

361 BROADWAY. NEW YORK. 

J cieutiiic !merican. II 1 

TypewrltlnR machine •• registe ring device for, H. C. Scroggs et al.. .................................. 630,305 Under waist, E. M. Worth .............. ....... ...... 6.'lO.1bi Valve, C. R. Honiball ........ ............... ........ 629,71l\J Valve and valve ,;tearing for explosion engines. C. M. Jobnson . ... ....... ............ ........... 630.057 Valve cut 011, automatic, R. F. Lindsay ....... ..... 629,794 Valve for infiation. J. H. GoBS .............. ....... ti2U.786 Valve indicator post, E. C. Wiley ................... 6:lO,278 Valve mecbanism. A. Shelburne ................... 629.822 Valve, rotary, J. B. Stage ............................ 630,124 Varnish can. W. H. Barber ... ..... ........ _ ......... 62!J.H77 

�:�rcfeb�<;,a����R':"6�.��b�.��::::::·::::::::::: �:� Vehicle door. It. Heinzelman ........ , ...... ....... 6.10.2'23 Vehicle running gear. J, H. McCabe .. ... .. ...... _ _  thlO.256 Ventilator and heating drum. combined. W. W. Gunter .......... .... : . . ... .... .... . ............... 629.961 Vessel hulls, form for, M. F. Mltbotf. . ........... t;30,254 Vessels. apparatus for raising sunken. E. G. Pettit .. .................... · .................. ... .. 630.104 Vise, S. N. Hubbell .......................... ..... . . 630.230 Votin,;t machine. J. B. WelJZand ................. ... . 630.148 Wu:ou dump and elevator, ,J. S. Kidd .............. 630,239 Wagon. furniture or express. W. S. Webber ...... 630.147 Wa .. on hand brake, P. Armbruster ................ 630,021 

�!f�U 4���' 1il�infn�i�admsailtisiipiilii�: .. W:· 'jj: 630.154 

Brown ......................... . .............. ...... 629.9;0 

�:�E����d�W�o�::ife'hhttt����: �', �'. �.�����::::: �:� Washer. See Nut lock wasber. Ore washer. Washin,;t machine. R. L. "
. earne ................... 630.116 Watcb barrel, C. Morlet.... .. .... .. . ..... .. .... . . . 629,007 Watcb bolder attacbment for veblcles. C. A. Cowles.. .. ........................................ 6.'lO,I86 Watcb safety guard, J. J. Fo .. arty .................. 630.2 08 Watcb spring holder, M. H. Stevens ............... 6:lO,127 Water and steam separator. C. W. Baker .......... 630.023 Water elevator. compressed air. M. L. Mitchcll .. 6"29.866 Water elevator. windlass. J. M. Carver ... , ........ 629,71i9 Water gage gasket, H. K. Gilbert ................... &lO.047 Water tube boiler, W. W. McKelvey ............... 6.'lO.259 Waterworks separator. }4�. A. W. Davis ............ 629.846 Wave power water movin,;t apparatus. J. Rogow· ski. ................... ............................. 630.006 Weatber strip, G. H. Grover ........................ 630,216 Wbeel. See Car wbeel. Motor wheel. 'l 'rolley wbeeL WhI P, H. D. Beman ..................... . ........... . 629,886 Window bead fastener. J. H. Brown ............ .. 629.887 Window cleaner, H. W. Glen ........................ 629.g51 Window cleaner, J. S. Wert.sbaugber .............. 629,835 Window screen. S. A. Patterson .................... 630'(X)4 Window, slidIng sasb. W. TurnbulL ............... 6:lO.1a7 Wire stretcbing tool, C. S. Hunt .................... fi'lO 0.'i6 Wire supportin)? frame. coiled. C. O. Sobinski . ... 6aO,2ti9 Wireworking macbine, A. C. & J. Q. Shimer ...... t;;1().008 Wool, cleaning, E. Maertens .............. 6:lO,294 to 630,290 Wool cleanin,;t process and apparatus, E. Maer· tens . ......... ...................................... 6.'lO.293 Writing ineradicable. rendering. S. J. Morrow .... 63 0.25& Yoke center. neck. S. Pearson ...................... 629,868 

DESIGNS. 
Badge, W. A. Russell .................................. 31.296 

�f;�:;r: fr��ee�'M'�['�Jo�b:·O�·. ���t.�� �'. �: � .. :.ai,lliil: �U� BOiler casin,;t. steam. J. E. Brown .................... 3U128 Brick, M. McNeill.. ........... ........................ 31.3 29  Bridle bit, A .  A. Callis .... ..... ....................... 31.300 Button necktie fasteners. member for collar. F. C. Leach.. .. .. .. .. .. .. .. .. .. .. ... ..................... 31,304 Car door ban .. er, G. S. Marshall ...................... 31,32'7 Car seat hand raIl, P. M. Kiln" .. .................. 31,314 Carpet 109, A. E. Held ..... . ..... . ............ ....... .. 31.33:1 Carpetln", W. C. Magee.... .... . .. .............. ... 3 1,il34 Carpeting, N. S. Stewart . . ............... 31,33.0 to 31.:141 Cbair seat and back, C. R. Kaiser .......... .... ...... :11,313 Comb teeth containing sheath. L. Schneider ....... 31.297 Cork retaininj.!' device. C. Schroeder .......... ....... 31.311 Electrical terminal, W. B. Bragdon ................. �1.316 Heel, shoe, A. A. Kohn .......... ..................... 31,1130 Hinge, F'. E. Ranney................................. 31.307 Hose supporter belt, E. W. Tbayer .................. 31,331 Knife bandle, A. Kastor ........................... .. 31.298 Lamp, cycle,.1. H. Lancaster ................ ........ 3Ul8 Lamp. incandescent electric, H. J. Jaeger .......... 31.a17 Matcb safe or tray, B. Wolf.. ........................ 31.200 Meat chopper ft:ed screw. J. W. Brown. Jr ......... 3VnO Meat hanger member. J. J. Fitzgerald .............. 31.:-IOlJ Nipple, C. W. Meinecke ......... ........ . ........... 31.305 Pin, safety. H. lL '.raylor ... . ... .............. . . .. . .. 3 1.3o:l Pincushion, Sinclair & Soutter ............. ... 31.301, :31.302 Pump frame, P. A. Myers ........................... . 31.:126 Saw blade, D. McEachern .............. ............. :11.:lO8 Tbread bolder. spool, W. H. Garland ......... ...... BI.300 

t�bDf��rrra:e!:����?��gcover 'for:"M: c: :i{)iins()n: 31.3:i2 

31,321 to 31.325 Writing case, side wall, 0. H. Greene ............... 31,312 

TRADE MARKS. 
Apparel. certain named articles of men's. I. Ala· berg & Company ................................... 33,285 Bakery products and confectionery. certam named, Ward-Mackey Company ......... ........ 3.1,289 ClothinJl. certain named outer. Leopold. Solomon 

& Company ..... ............... .. ................ 33,299 Curative instruments for certain named diseases. Tocbtermann & Company ........ ............ ... 33,286 Fiber board. certain named. Leatheroid Manufac-turina' Company ................. ............ .... ' 33.296 Fish and crabs. fresh and processed. C. H. LiJlht· blser . . .... ...................................... 33.2 88 Gelatin, C. B. Knox ................ .................... 33,292 Jewelry. certain named articles of. Weinmann & Company .................................. ......... 33,284 Lead, white, Heatb & Milligan Manufacturing 
Ma2a':.�Et&iiepa B;.oihe,:8:::.·.·.·::.·.·.·.·.·.·.·.·.·.·.·.:�:i.200: �:� Machinery and parts and attacbments. certa in named, Chandler & Taylor Company ... ...... ... 33.297 Polisbin,;t preparations and materials. Terezol ('om pany ............................................ 33.294 Sbirts. men's and boys', BowJin,;t. Cob lens & Calm 33.298 Soap for toilet pu rposes. tar, Pion eer Tar Soil p Company ................... . ..... ...... ........... .  33,293 Surgical apparatus, electrical, Seeger & Clarke .... 33,287 

LABELS. 
.. Bavarian Doppel." for beer. Christian Moerlein Brewln" Company ................ ................ . 7, 0 .17 .. Belmont." for baking powder. Belmont Bakiug Powder Company.. .... . .  .... . .. .... ... . . ... .. ... .. 7,069 .. Browu's Hand Lotion." for a lotion. E. P. Brown 

& Company ......................... ................ 7 , 052 .. Cassia l1'agots." for cassia bark. Charles W. HutI' Company ................................... . ..... , 7.065 . . Culmbacher." for beer. Christian MoerJein Brew· in .. Company............. . ........................ 7, 059 •• El Re�alo." for ci,;tars. American Lithographic 
., E�r�PJ!�ie.j;.ioj..beej.:.ciiri.st.ia.n.Moej.iein.B�.�. 7.064 

ing Company . . . .. .. .... .... ....... . ... . ....... ...... 7,060 HIe 8akin$!' Powder," for baking powder. Jaques 
•• M�t��:�t�t��n� C�:N��he" j.e�·ed·Y: 'i�oiii's'viile 7,071 

MediClne Cumpat}y ................................. 7.054 
h Moerlein." for beer. ChriRtian Moerlein Brewing Company ... ............... ........................ 7,058 .. National Export." for beer. Christian Moerlein BrewinJl Company .................................. 7,002 
H Old Homestead." for condensed milk. Charles E. Hires Company ...... .... .. ......... . . ... ... ... ..... 7,074 .. Pillsbury's lflaked Oak Food."for oat food, PiUs� bury-W/U!hburn �'Iour Mills Company ... 7,066to 7.068 " Post Haste." for toilet powder. Century Chemi, cal Company ...................................... . 7,053 .. Premium." for condensed milk. Charles E. Hires Company... ....................................... 7,073 .. ReJlular," for beer. Christian Moerlein Brewing Com pany.. .. .. . .. .. . . . . .. .. .. . ....... ..... ......... 7,061 
.• The Independence." for a cordial or tonic. M. F'aure .................... ........................... 7,056 .. W. C. P .• " for headacbe powders. W. C. Powell .. 7,05.'> .. U C Baking Powder." for baking powder. Jaques Manufacturing Company .......................... 7,07 0 .• While House," for condeused cream. Charles E. Hires Company ..... ............ .... ' . , ............ . 7,072 

A printed copy of tbe specification and drawing of any patent in the fore,;toin� list. or any patent in print issued since l86.'i. will be furnished from this ottice for 
10 cents. In orderin,;t ple8.8e state the name ann number of the patent desired. anrJ remit to Munn & Co., 361 Broadway. New York. Special rates will be given where 
a large number of COple!1l are desired at one time. 
Canadian patents may now be obtained by the inventors for any of the inventions named in the fore-

f¥��n!�IM��Jir� ���[ �l'ls���'hf:l: ����f ';�i'}�i instructions address Munn &; co., 361 Broadway, New Vorl<. Other forela:D patent.8 may alao be obtalned. 

Burst Wat�r Pip�s a Cbing of tb� Past 
�grs ����aft'��:!�al:r t�e��� s���ri.t�� �f::!�fultr �r�t;:n�: t�e8���0e;� ing and costly bursting of water pipes. It bas solved a great economic problem. HlghI,r endorsed by Architects, En�ineers and Municipal Officials. No new house 
:���8 �f f�ir:f.I:��;r;,�::��Strl��,� :::e��. house owners sbould avall tbem-

rr Send far 1IImtrated Booklet. f]i,vVng fuU e"'l>lanation. THE PNEUMA'.I'IC DOME MANUFACTURING COMPANY. 
�Ol E Street, Northwest. Wasbina:ton. D. C. 

IF YO� SHOO:}; A RIELfi PROPOSALS '��!b� �en=' l{;r'::J ���ra��� f�� � 

�i'tir.'!T{!'�nl�ibe"s�k��1��I��e.f.��� NonCE IS HEREBY GIVEN THAT THF: cml-
Arms, Powde'18, Shot and Bullets. Men- mon Council of Tempe. Arizona. will receive specition SCIENT IFIC AMERICAN. Address fications and estimates for the cost and construction of CO., NEW H AVEN, CONN" U. S. A. Water Works for the Town of Tempd, until 12 o'clock. 

I noon, September 1, 1899. l'be Council reserving the ADVANTAGE S OF right to reject any and all specifications and estlI3ates. 
Our Patent Cold Process of Gal- All communications must be addresse<1to 

F. M. SCHUREMAN, Town Clerk, Tempe, Aria' 
vanizing Cut and Wire Nails. Very low cost. smooth surface. coatin� will not crack TO LEA S E ;�l�.b�;����r ��n;,::y!al<!:; 

:��:g�s��tr!::��e:;;d�iil;��¥i��olu;.�i�t·e(P{�::�� MODE LS for inventors. EB tab.I867. Catalogue. facturers upon application for plants to �alvanlze nails J. C. SEYL, 181 Madison St., L'bicago. or other articles under license on royalty basis. Inspet"�-tSleOena0rlcf Plerolcne�sCII EnNToIPFel rcatAi oMnERalt c AouNr, Plparnjtls22I,sl899inv.ited. Dies witb paraloyed ed,;tes lasttlve times longer. Make 
o A smooth work. Ernst, 7 05 Surnmit Ave., Jersey City, N.J. 

U. S. El ectro Galvanizing Co., 346 Broadway, New York. TO INVENTORS. Wanted -a clock capable of 
rf;�.in1����t�� �\b���� .it�::�o��gh �g�P good 

Automobiles-- • I CE ��C:d!m::.\ ���rn::tn�"H:y�t�� MFG. CO., b'99 Clinton Street. Milwaukee, Wis. 
---- -- -

'rbe SCIENTIFIC AM ERICAN for May 13,1899, is devoted mainly to illustration. and detailed descriptions of various types of horseless vehicles. This issue also contains an article on the mechanics of the bicycle and detailed drawings of an automobile tricycle. Price 10 cents. 

MODELS & EXPERIMENTAL WORK. Inventions developed. Special Macbinery. E. V. Baillard. 106 Liberty St., New York. 

\��� lTYPE WHEELS. MODEl.l t..EXPERIMENTAL WDRK.8MAl.1.IMCHINm 
NnvHT1ES f!o �T_,?-� --:D" STEnCIL WOMI 100 NASSAU II! N,". 

The following copies of the S CI EN"IF IC AMER- T U RBI N ES ICAN SUPPLEMENT give many details. of Auto- fl7"Send f or Circular"M." 
JAS. LEFFf;L &. CO Sprina:fiela. ObJo. U. S. A. mobiles of different types. with many illustrations of the vebicles, motors, boilers, etc. The series INVENTIONS WANTED.wJ!�:::.'u� ag�:,/e;; make a very valuable treatis: on t�e subject. Tbe our business we would be pleased to bear from persons numbers are: 732, 1179, 993, 1053, 1054, 1055, 1056,10.,1. deSiring to bave novelties or patents m8ll ufactuud on 

1058, 1059. 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, royalty: Will furnish best of reference. Reject� <le-
1122 1178 1195 1199 1206 121 0 Price 10 cent.s each. 

I 
signs Will not be return�d unless suffiCient postage 18 111-, , , • , . closed. Addr. J. NEHL, Mam & Dock Sts .. St. Louls,MO. by mail. For sale by all newsdealers or address - -

MUNN &: CO •• Publishers, 

j 361 Broadway, New York. GAS ��v GASOLINE ENGINES 
WATE.R MOTOR.5 

BACKU� WATER MOTOR co NE.WARK N J lJ oS A 

BEST BICYCLE BRAKE 
All cJcllsts, whatever wheel they !id� should have attached the Latest and Best AutomatJc uoaster and Brake. 

THE TREBERT BRAKE I s composed of a friction disk secured to the bub of rear wheel, a clutch on tbe dlsl< and a ciutcb on the rear sprocket wbeel. Both clutches bave inclined surfaces upon wbicb bal�s roll. Wben the bike Chain 10 pulled forward. the balls ,!lso move forward and rl<;le up theIr incline. Back pressure to pedals produces reverse motIon. ]j'ree booklet of partlcula�s. 
�ar:eonIY Trebert Automatic Coaster and Brake Co. "'Y\�¥�SE. 

DO YOU FISH? 

50 YEARS' 
EXPERIENCE 

A handsomely Hlustrated weekly. LarJ,lest cir· culatlOn of any scientific journal. Terms. � a year; four months. til. Sold by all newsdealers. 
MUNN & Co.36! BrOadway, NeW York Branch Office, 625 F St .. Wasbington, D. C. 

A.W l'IBEB Manufactory Established 1761. LEAD PENCILS, <:OLOR�:D PENCILS, !SLATE PENCILS, WRITinG SLATES. S'l'EjjJL PENS, GOLD PENS, INKS, PEN,'IL CASES IN SILVEK AND IN GOLD, STA'I'IONllRR' RUBBER GOODS, RULERS, COLORS AND ARTISTS' MATERIALS. 
78 Reade Street. New York, N. Y. Mauufactory Established 1761. 

A Handsome Watch Charm orScariPin with tbe head and bust of DEWEY stamped on. Made from steel taken from the Battlesbip I "Maine." Watcb Charm has gola I plate rim. A certificate accompanies 

I 
eacb article. 26 cents each, postpaid. W. F.DOLL MFG. r:o" 9 Malden Lane, N,Y" Sole Mfr. of Maine Steel Novelties. 

YOU CAN MAKE. $IOO.AWEE.K ' 
OWN YOUr. OWN SHOW, COMPUTE. OUTrIT-$IOO. 

LiFE MOTION FILMS &. MACHINES. 
GRE.AT PASSION PLAY &. �OO OTHER SUBJECTS 

l'-LU!>'R. C. A T ..... L 0 0UE-!) rRE-£. 

S LUBIN,LARGEsT MFR PHILADELPHIA P. A 
P ALMER Stationary and Marine Gasoline Eng�ne8 and Launches, Motor Wali{on Engines. Pu mping Engines. "" Send for catalog. MIANUS. CO NN. 

The. Pipe of the Century 
••• THE .•• "MALLINCKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE, IS THE ONLY PIPE FIT FOR A 

GENTLEMAN TO SMOKE . 

Bowls of the Best Frencb Brier. Gxceedln�ly neat and graceful in appearance. and cost no more tban an ordinary pipe. '�J.1here are no flltby stems to clean. and by a simpJe and e1fective construction. the pOlsonous nicotine juices are thorougbly absorbed before reacbinr. the moutb, and a cool. clean and bealtby 
� ��y. h'6:�l tM,m-'i.�id rnofsl'l a���'!,�ded If not satlS-

Send for III ustrated Circular" S. A." and prices. 
THE HARVEY & WATTS CO., 

276 Canal Stre et, N. Y. Station E, Philadelphia. 

EVERYBODY HAS SOMETHING TO MEND 

MENDSALL 
Mends everything-china, glass, marbltl, bric.a.brac, t:k. Re· 
�UirBS no brush. Colorless, odorit!ss, and will stand bot water. a

A�E��!S 
s
W rN��D i�ce�e!:: t�::· and locality. Good agents can make bIg money. Write us about your locality. G EM CH EMIC AL CO •• 

No. 8 S. Howard Street, BALTIMORE. MD. 

GiBrass Bandl 
Inatruments. Drums, UntfOI'lDA 
& SupplieR. Write for catalog. i45 il1ustrationa. FREE; it giV88 Mnsic and Instructions for New BlDdI. 

LYON 4< HEALY. ' 
8 A ....... II,". (JIIlCAGO • 

Planning me Jew pome 
Anyone c ontemplating 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 mOllthly. and contains practical articles and sugtlestions on morJern boU!�e butlding, tOllether witb a series of splendid 
f����eS�O:O:r� P3;f1fi�!!,e :��su��g �g�i. �l��slf st�:l:\�;��Ef this handsome periodical is often wortb tbe yeflr's SUbsc�tton 
�r��g\� �������'��f������ ':u���:;8��,and send 25 ce s for 
MUNN & CO., Publishers, 361 Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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