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Ualuabl¢ � Hooks! 
.- .- .-

REVISED and ENLARGED EDITION of1901 

The Scientific American 

15,000 Receipts. 734 Pages. 
Price, $1).00 in (;Ioth. $6.00 in Sheep. $6.1)0 

in Half iUororeo. Post Free. 

r:rhis work has been revised and enlarged, 
900 New Formulas. 

r.rhe work is so arran�ed as to be of use not only to the specialist, but to tbe 
E:��ra� r�r�e�e f� B���� home and workshop. A circular containinb! f u 11 
Table of Contents will be sent on application. 
t���O:d����l�:������ tbe 1901 APPENDIX. 
Price, bound in c1otb, $1.00 postpaid, 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W, BYRN, A.M. 
Large Odavo. 480 Pages. 

SOOlllustrations. Price $3.00 
by Mait, Postpaid. Half Red 

.'\[OTOCCO, Gilt Top $4.110. 
THE most lmportant book ever pubJisbed on invention and discovery. It is as read. able as a novel, being written in popular style. The book gives a most comprehentlive and cotlerent account of the prOl'!ress which distinguisbes thiS as the "golden age of invention," result .. ing- in industrial and commercial developruent wtlich is without precedent. A chrono-

l���:�i��l:?����f otp��:a!��1 important features of the book, enabling ttl e reader to refer at a glance tn important inventions and discoveries of any particular year. The book is printed witb large type. on fine paper, and is elaborately illustrated by 300 engravings and is attractively bounrl. 

EXPERIMENTAL SCIENCE. 
By GEORGE M. HOPKINS. 

'['HIS is a book full of interest and value for Teachers, S tud  en  t s, and others who desire 
to impart or ohtain a practical knowledge of Pbysics. Tbis splendid work gives young and old something worthy of tbougbt. It bas influenced thousands of men in the choice of a career. It will give anyone, young or old, information that will enable him to comprebend tbe great improvements of the day, It furnishes suggestions for hours of instructive recreation. 

20t b edition. Revised and enlawed. 914 pa�es. 820 

���J: $�I.'WO�t�al�oM��0�0�1�8;oO�ice. by rna I, post-

MAGIC Stage Illusions and Scientific Diver· 
sions, including Trick Photography. 

ThIS work appeals to old and young alike. and it is one of the most attractive boliday books of the year. ,]'he illusions arp. illustrated by the highest (Jlass of engrav� ings, and the exposes of the tricks are, in many 
��::�{df�ii!l���� �b et�� 
:i��s. ill���l�:,in�re�r;ft: 
�nlnt:i�qOU�8��W�I��\n:l m a g  1 c ,  ancient maJtic, automata, curious toys, 
r�af�c1����dPfho:0t';���: 
����h�f a�O�lrgwe�roJ�: scribed and illustrated, making a handfolorne VOlume. It is t a s t e f u l l y  printed and bound. Ac-

By A. A. HOPKINS. 
l�s������eg e �If e t��a�r8: 

blX! pages�'4fO��s�kt,.fc:'$Rl�o. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANK 

An inexpensive library of the best hooks on Electricity. Put up in a n e a t  f o l d i n g  box,as shown in cut. It'or the student. the amateur, the workshop, the electrical en  g i n  e e r ,  schools and colleges. Comprising five books. as follows: 
Aritbmetic of Electricity 

138 pages, . .  . $1. 00 E1�i��� �o.y ��k�n�l�8 
How to Become a Suc-

���"t�1 .Elec:r�ci�n$I�� 
Standard Electrical Dic. tionary, 682 pages, $3.00 
Electricity SImplified, las Ftve volum68. 1,300 V<l{168. pages. . . . .  $1.00 and over 450 iUusfiration8. 

A mluable and indi<lpensable addition to every lilm,ry. 

th�:�of��rv�tv����is���::o"�-;l'i������n:llf:�ro�� 
:������e[d���eni�'t���otgtC!�Sf�eiS;���[O�!�u��� 
:����f ��e\�;,°v�I�%e;bl� t?/RPlete 8et. The regular 
or- Full <i<l8orIpUw Circulars 01 aboIo6 books 'Will be mail«! 

fru upan application, 

MUNN &. CO., Publishers, 
361 BROADWAY, NEW YORK. 
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Micrometer indicator, 1. Boulet . • . . • • . • . • • .  682,'iuO �iine dumping cage. B. Brantlngbam .. . .. . . 682,525 l:lolding and casting apparatus, J. R. Mc� Wane ............................... . l\lolding and frying implement, E. Allard .. Molding apparatus, J. R. �icWane. 682,485, l:lop and brush, combined, E. Hilker ...... . Music leaf turner, R. O. Hammond ........ . Musical instrument, E. Strietller ........... . l\lusical instruments, case for perforated music sheets for, '1'. B. Powers ....... . Nest, trap. W. H. Leisster ................ . Oiler, Kaczandcr & Hill ........... , . . .. . .  . Oiling apparutus, felly, D. D. Frisbee ..... . Ore concentrator, H. P. Taylor ............ . Ore sampling machint·, A. C. Calkins ...... . Packing metallic, L. Katzenstein .......... . Paint or window cleaner, S. Jensen ........ . Painting apparatus, dip, \V. P. Hunt ...... . Pan. See Vacuum pan. Paper making machine, C. K. Graham ..... . Paper tube forming machine, J. T. Thorpe .. Paste pot or jar, F. F. Raymond, 2d ...... . Pen, fountain, H. Grass .................. . Pen, fountain, J. A. Skilton .. . .. . . 682,574, Perforating record eards, apparatus for, H. 

682,484 
682,515 
682,4S6 
682,H15 
682,�52 
682,,"ll 

682,272 
682,207 
682,350 
682,5H·t 
682,::71 
682,,,�8 
682,2()0 
682,258 
682,412 

682,544 
682,2'J5 
682,�76 
682,1.s� 
682,575 

Holleritb . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  682,197 Phoilogravh rf'peating mechanism, J. B. Powell .... .............. ... . ... . . . . . . .  682,424 Pbot(,grapb exbibitor, J. HumpaL ... . .. . ... 682,327 Piano� S. l:loore ............ ... .... ..... ... 682,fi35 Pianoforte ur organ pedal, W. H. Ivers .. ... 682,198 Pip", .J. I,'. Kennefick...................... 682,470 Pi PI'S, apparatus for preventing freezing of water, J. Rubllng ..... .. . . .. . . . . .... .. 682,497 Plantcr, eorn, A. l:l. Lindsay, Jr . . .. . . .. .. .  682,473 Planter dropping mechanism, corn, H. L. Dooley ............................... . Planter markel', corn, T. Thorpe . . . . . . • . . . .  Pleasure wheel, G. F. Weber ............. . Plow, C. R. Davis ........................ . Plow attacbment, A. B. Strong ............ . Plow, disk, C. R. Davis .................. . Pnpumatic carrier, A. Woltman ........... . Pneumatic carricr terminal, A. "roltman .. . Pneumatic despatch tube carrier, H. W. F'orslund ............................ . Polishing device, F. Leschinski ............ . Popcorn molding machine, H. E. Miller .... . Portable elevator, W. L. Nicholson ........ . Portfolio, J. A. Parker ................... . Puultry killing apparatus, W. Luck ....... . Primary bath'r;\', S. W. l:laquay ........... . Pl'inting machinc, address, R. Maxwell .... . PI'inting surfaces, prpparing relief, R. ,\Vid-

682,178 
682,394 
682,410 
682,587 
682,505 
682,244 
682,375 
682,374 

682,408 
682,210 
682,�81 
682,224 
682,2()6 
682,:;31 
682,475 
682,216 

mann ... ........ ................. . ... .  682,581 Propellcr for ships, hydraulic, E. E. l:lar-chand ............................... . Pulley, E. L. Wagner ..................... . Pulley, A. L. 'Moore ...................... . Plllnp, J. E. Irwin ..... , ... , ............. . Punch, combination ticket, D. S. Lemen ... . Rail joint, A. W. Beach ................. . Rail joint, J. P. Heuer .................. . . Railway contact device, electric, W. M. 

682,213 
682,3(l5 
682,419 
682,469 
682,208 
682,400 
682,4G8 

Brown ..... .......... .. ......... .. ... . 682,165 Railway switch safety lock, J. Noble ....... 682,265 Railways, gripping device for suspended cuble or rope, R. PfatIenbach ......... . Razor strop, J. H. Keating ................ . Recording device, I. Kitsee ............... . Refrigerator, E. H. Gies;\· ................. . Releasing device, stock, J. W. Collins ..... . Hepair tool, G. W. Bolton, Jr ............. . Reservoirs automatically, apparatus for fill-
Reso\�Ito�� J� ��Yknk1rr�'" L:. �' .. ������?�.i�:-: Respiratory hood, G. A. Cooper ........... . Reyolver safety device, D. B. Wesson ..... . Rock and ore pulverizer, T. W. Capen ..... . Rocking chair, couch, and merry go round, convertible, Bremser & Fultz .......... . Rotary engine, J. A. Groshon ............. . Rotary engine, F. A. Headson .. . . . 682,255, Rotary explosive engine, J. D. McFar-land, Jr . ............................ . Rubber dam holder, L. A. young .......... . Rudder, J. Marolf .. , . . . . . . . . . • • . . . . . . . . . . .  Ruler, parallel, A. H. Bubner . • . . . . . . . . . . . .  Safe, :1\:1. :1\:losler .......................... . Sand blast apparatus, mixer for, A. G. Warren ............................. . Sash frame, L. H. Jordan ................ . Saw clamp, J. V. Risk .................... . Scale, computing, W. C. Wbitney ......... . Scale rack, H. A. Cantrlll . . . . . . . • . . • . . . . . .  Seal lock, K. Maslonka ................... . Seam for sewed articles, C. Scheider . . • . . . .  Seat for sewing machines, etc., M. R. Tucker . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  Shaft end, vehicle, R. F. Trimmer . . . . • . . . .  ShapeI', M. & H. E. Morton . . . . . • . . . . • . . . . .  Sbears, C. J. Lolcbot . ................... .. Shea thing, making metallic surface, G. 

682,2U7 
682,358 
682,205 
682,58� 
682,320 
682,401 

682,480 
682,433 
682,455 
682,397 
682,170 

682,234 
682,251 
682,256 

682,385 
682,308 
682,476 
682,452 
682,221 

682,579 
682,199 
682,277 
682,373 
682,169 
682,560 
682,283 

682,297 
682,436 
682,218 
682,261 

D. Coleman .............. .... . .... .... 682,174 Sbeatbing, metallic surface, G. D. Coleman. 682,173 Sheet metal, machine for making hollow cones from, F. E. H ei nig ............. . Shelving, adjllstable, O. E. Bahnemann . . . . •  Shoe attachment, H. L. Becker . . . . . . . . • . . .  Sboe form, W. L. C. Niles ............... .. Sboe form. F. H. Nles ................... . . Shoe, ventilated, T. �. Ellings ............ . Sbutter, rolling metal, ,r. G. Wilson ....... . Sifter, ash, Payne & Fergusson ............ . Sign, J. A. Dalum!. ....................... . Sink and wasbtub, combined, W. J. Minns .. Smoke consumer, W. A. MarteL ........... . Smoke preventer, automatic, P. F. King ... . Soaping device, G. H. Hasey .............. . Sound, means for locating source of, M. R. d'Asar .............................. . Spark arrester, locomotive, G. S. Parshall .. Spectacle 01' eyeglass case, G. W. Wells ... . Speed mechanism, variable, J. Parker ...... . Speed recording apparatus, vehicle, F. Bay-erdoerfer ............................ . Spinning ring, T. F. & F. E. Moberg ..... .. Sprayer, E. C. Bro\Yn ..................... . Spraying apparatus, E. C. Brown ......... . Sprinkler. See Lawn or garden sprinkler. Stalk cutter, J. R. Weatberly ............. . Stamp box, postage or other, E. Oldenbusch. Static machine, T. B. Klnralde ........... . Station indicator, E. A, Russell ........... . Steam transforming apparatus, J. A. E. M. P. B. O'Brien ........................ . Steam trap, F. A. Littlefield .............. . Steam trap, R. G. Brooke ................ . Steel furnace, open hearth, S. T. & C. H. Wellman . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  Sterilizer, R. W. Cartter .................. . Sterilizer case, W. & J. Boekel. ........... . Stone carving and dressing machine, W. P. 

682,551 
682,517 
682,314 
682,225 
682,366 
682,182 
682,304 
682,491 
682,177 
682,482 
682,477 
682,471 
682,356 

682,584 
682,422 
682,396 
682,227 

682,447 
682,418 
682,236 
682,237 

682,511 
682,564 
682,203 
682,428 

682,488 
682,260 
682,256 

682,512 
682,171 
682,522 

Stud�arl.t Gar'nieT: : : : : :: : : : : : :: : : : : : : : : : : :: ��N�r Supply and waste apparatus, combination, W. Bunting, Jr .......... ... ...... ..... 682,453 Suspenders, A. C. Woolman . ........ . ..... . 682,582 Swimming apparatus for attachment to the legs, C. Classen ...................... . Swimming bag, G. B. Anderson ........... . Swing, piazza, �'. R. Spaulding ............ . Switchboard jacks, mechanism for removing 

682,379 
682,160 
682,369 

or replacing, W. S. Paca.............. 682,566 Switcb operating mecbanism, T. B. Kelsay . 682,413 Syringe attacbment, J. G. Poe ............. 682,269 Tablet and holder, combin{ld manifolding writing, H. L. Haussamen ... .......... 682,254 Telepbone protector, A. Deck.............. 682,458 Telephone pulsations, m{lans for automat-ically reviving exbausted, M. C. Mengls 682,332 Telepbone transmitter, M. C. Mengls .. ..... 682,333 Tenpin, R. Scbarkofsky . . ... .... ... ... .... 682,498 Tbread protector, B. F. Greene ............ 682,409 Tbresblng macblne beater, C. O. Heggem ... 682,193 Tbreshing machine straw carrier, H. Baak. 682,516 Tiles. plates, slabs, etc., manufacture of, M. Storp .. ......... .... ... . ... . ...... 682,370 Tiles, roofings, linings, etc., composition for tbe manufacture of, P. Sobege ... .. 682,502 Tire, elastic, W. F. Williams ... ....... . ... 682,442 Tires, {llastic valve attachment for pneu-matic, R. J. Peet. ..... ... .. .. ... .... .  682,387 

���:��� glg��teJ.erw�·R�ile�����:::::::::::: ��g�� Torcb, sllrnal, F, & W. Dutcber . . . . • . . • . . • .  682,537 Toy bird, C. M. Bartbolomew . . . . . . . . . . . • . .  682,�19 Toy stop motion, mechanical, .l.. D. Con-
882,454 
682,239 
682.351i 

vel'8e . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . •  Traction drum or roller. J. J. Cbattaway .. . Treadle mechanism, W. T. Gordon ........ . 
(Oontlinued 011 pag/l 191) 

SIG N A LI N G without wires.-An article by W. Preece, describing tbe new Marconi system Of teiegrapbing without wires. 
6 illustrations. SCIENTIFIC AMERICAN SUPPLEMENT 
11,-!-l. Price 10 cents. For .ale by MUlln & Co. and all newsdealers. 

WOR.K SHOPS 
of Wood and Metal Workers. witb. out steam power, equipped with 
BARN ES' FOOT POW ER 
MACHINERY _ 
allow lower bIds on jobs, and give greater proOt on tbe work. Machmes sent on trial it desired. Catalog Free. 

W. F. &. JOHN BARNES CO. 
1999 RUBY ST., ROCKFORD, ILL. -------------------

ARTESIAN 
Wells, Oil and Gas Wellsdrilled by C(\ntract to any depth from 50 to 300J feet. We also manufacture and furnish everytbing required to drill and complete same. Portable Horse Power 
'M'�cb%':,�ni:;� l�tetg' lf05i���f. Write us stating exactly what is required and send for illustrated catalogue. Address 

, �.��, �, ._ ", ... "E�.ERING AND SUPPLY CO. NEW YOI:K. U. S. A. 

ELECTRIC AUTOMOBILE. - DIREC

����'iri�tf�o�a��oil�y��f!�o�:e ���e��nlu����J!;�� No. 1195. Tbe moto·r and battery are also treated of in detail. Price 10 cents. For sale by Munn & Co. and all newsdealers. 
, D L HOLDEN 

I 
S 

_REAL ESTATE TRUST Bl.DG PltILA., PA '
. 

REGEALEl) ICE MACHINES 
S[E f"1RST PA E 5CIENTlfiC AMERICAN SlPT.Z .. 1199 

'By constructl ng your boat from a set of my Boat 
BuHd-ing Materials more tban one-bali tbe boat factory'sprice Can be realized. Also economi2e freigbt SOO percent. Launches. Sail and Row Boats, Gasoline Engines. Catalog free. 

MORAN FLEXIBLE JOINT 
for Steam, Air or Liquids. Made in all sizes to stand any desired pressure. 

Moran Flexible Steam Joint Co" Inc'd, 
H9 3d East St., LOUISVILLE, Ky. 

WIREL
'
ESS TELEG RAPHY.- SClEN-

1':f�� ��',fRI�t'9.S�.;.it�f:i���tI�r,sd !;ti�i�s �nJts subject by G. Marconi. Additional illustrated articles by other authors are contained in SCIENTIFIC AMERI ... CAN SUPPLEMENT Nos. 1124. 1131.1177, 11 lI'-!, 
\·.!17, l'-!II'. 1219 and 1304. Tbese Papers constitute a valuable treatise on wireless teleR'raphy. Price 

10 cents each from this office, and all newsdealers. 

Y(� !���!LY!�. FREE 
Gold, BUver. Ntekeland Keta l PI.tln •• 

At bome or traveling, u!\ing and selling 
Gray's Machines. Platet 

Jewt'lry, Tablewart", Bicycle., 
goo(b. NO EXPERIENCE. 

Modern method •• No toys. 
make outfits, an 

THE THOMAS A. EDISON� dR.� INK TABLET 

• 
will revoiutioDlr.e the manufa(,ture of ink, he(�ause l\lr, Edison can produce with bis tablet an ink snperior. 
lD e\'ery way to tbose sold in liquid form, and at one-fourth the cost. One tablet dissolved in one ounce of 

, • . wnter produ{'l:�s on .. e oUllce of �Ire inkl which cannot be removed wi th chemicals or ink era?kators, will not • • 

��r:�(a�ut;;isred�e�n:ot"�!�dl� o�:���i���.
t ��if��L'j ��:��.in s

i
��l:��x �f :i��t 

a
t

t
a�l!���d� d�ftW�si�h!j 

founUlin pen, WblCb rt:talis for $LOO, sent, postpaid, on receipt of SOC. If goods are not as represented, 
• .. money will ue refunded. Hi�h class agents wanted. Over 1,000 wstimonials from Banks and large busi� ' .. 

, n .... finn,. TIIOMAS A. EDISON, JR •• CIIEMICAL CO.. ' 
81 .. 88 Stone street, New York, U. S. A. 

PALMER BROS . . 

NICKEL .AND 
ElectrD·Plating 

Apparatlls and Material. TBE 
anson & VanWinkle 

Co., 
Nf'!"·Rl'k. s. J. 

136 Liberty St., N. Y. 
30 & 32 S. Canal St., Chicago. 

P ALMER Stationary and Marine Gasoline EnJ.!;ines and Launches, Motor Wagon fi.:ngines, Pumping Engines. IU'" Send for Catalog, 
I1IlANU8, CONN. 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This Hbuil t_up" laboratory 
���ar��� ;;'i� �eB�� ���o��e fl,0h�ngat�gc:i�la�ubne w�t�d: by any amateur S�illed in the use of tools, RiJd it wiu work as we 11 as a $125 balance. The article is accompanied by detailed working drawings showing various 
�\��s 'frJf�I�1'J" sJ��'t���ko:.�s �?tttrsa.inp'lr1�!�ii cents. For sale by MUl\'N & co .• 361 Broadway, New York City. or any bookseller Or newsdealer. 

SALESMEN AND 
AGENTS WANTED 

BIC WAC ES-Our F.mouo 

Puritan Water Sti ll, a won· 
derful inve ntion-not a Blter. 
22,000 all'tlady sold. Demand 
enormous. Everybody buys. 
Over the kitchen stove it fur
nishes plenty or dist illed, aer· 
ated drinking water, pure, de
licious and sate. Only method. 
Distilled Water cures Dyspep. 
sia, Stomach, Bowel, Kidney, 
madder and Heart Troubles; 

fevers and sicknell8. 
for Booklet. New 

Plan, TerDl8, etc. FREE 
Harl'lMJo M .. ". Co •• 

ZV7 BarrillOll Bid,., CladDa.tI, O. 

SYNCHRONOGRAPH.-A NEW METH· 

?t?2°lu��r�t�y �ar�lP����i��fg�i�i��ee bihtte�:sailii�n:J� paratus of Crehore and Squier. 13 illustrations. SCIENTIFIC AMERICAN SUPPLEMEro..·TS 1114 and 1115. Pric2 10 cents each. For sale by MUlIn & Co. and all newsdealers. Send for new catalogue. 

DICKERMAN'S 
DURABLE DESKS 
Don't buy until you (Jet our catal.cgue-

100 pages of money saving values. 
AMERICAN DESK & STOOL CO . . 33 Howard St., NewYnrk 

GERE GASOLINE ENGINES 'i""''T''"T-=F-f'''ilbI1fl SIMPLEST BOAT fNGINEli MADE I iJ CI1BIN"' OPEN BOATS - ;;@\NGtNe. CA5TtN<;.5, BClAT t"RAMU 
"5 ... GEO.N.GERt y�'"tA'';N'HWJ(� 

Ntw CAT FOR 4 STAMPS 6RANDAAPIDS.MICHIGAN. 

�o YEARS' 
EXPERIENCE 

. PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS &.C. 

q,il��'I�
n���I��f�f �l�l����fgnd ���c��t��::ei?:� inventio.n is probably patentable. Communications strlCtly confiden tial. Handbook on Patents sent free. Oldest ag"ency for securing patents. Patents taken throug-h Munn & Co. receive 

special notice, without charg'e, in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Larg-est circulatIOn of any scientific journal. Terms. $3 a year; four months, $1. Sold by all newsdealers. 
MUNN & CO.361 Broadway. New York 

Brancb Office. b'25 F St.. Wasbington, D. C. 

Cb� CYJ)�writ�r Excbang� 
1 � Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St.. BOSTON 
81 7 Wyandoite St.. 

KANSAS CITY. MO. 
209 North 9th St. 

ST. LOUIS" MO. 
432 Diamond St.. 

. 

PITTSBURGH, PA. 
5 North Calvert St., 

BALTIMORE. MD. 636 California St., 
SAN FRANCISCO. CAL. We will save you from 10 

to 50% on Typewriters of all makes. SfJ'nd fOT CatalOQue. 

? ? ? 
• • • 

What Do You Want To Buy? 
We can tell � where to buy an7thing- )l'ou want. 

Write us for the addres:ses of manufacturers in ANY line of business. 
NoveJtta, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES 

MUNN &: CO., Publishers of the SCIENTIFIC AMER.ICAN, 361 BROADWAY. NEW YORK. 
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