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PENNSYLVANIA: COLONY AND COMMON
WEALTH. By Sydney George Fisher. 
Philadelphia: Henry T. Coates & 
Company. Pp. 4.42. 

In a previous volume, H The MR.king of Pennsylvania," 
the author presented an account, full of interest, of the 
nationalities and religions that made np the population 
of the province. The present work gives a condensed 
general history of the State as a whole, showing the 
growth of civil and constitutional liberty. the transition 
from the colony to the commonwelllth, etc., and is par
ticularly i11ustrative of nearly a hundred years in which 
the administration of the province w"",, entirely in the 
hands of the Quakers. The history proper closes with 
an account of the whisky rebellion of 1794. It is full of 
deli!!htful reminiscences and interesting details not found 
in the usual historical accounts. 

TO INVENTORS. 
An experience of nearly fifty years, and the preparation of more than one hundred thousand applications 

for patents at home and abroad, enable us to understand 
the laws and practice on both continents. and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of tbe patent laws of tbe United States and 
all foreign countries may be had on application, and per· 
80DS contemplating the securing of patents, eitb.er at 
home or abroad, are invited to write to this office for 
prices. which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO .• office SCIENTIFIC AMERICAN. 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

AP�IL 13, 1891, 

AND EACH BEARING THAT DATE. 

lSee note at end of list about copies of these patents.j 

Abacus. B. S. Andrew ................................ 580.516 Aci\\rer::,�?�:� .. ���'�������� .. ��l��:.l.i�, .. ?:' . . �'. 580,744 Advertising apparatus, J. O'Meara .................. 580,7<11 Advertising device, aerial. P. A. Toomey. . . . .. . . .. 580,586 
�1�r�,\,gfi":r.1/D�ct��i.��:::::::::::�:::::::::::: �:iM Alloys, manufacture of aluminum, W. Pearson .. 580.711 Animal trap. Hooker & Marks ...................... 580.694 Animal trap. J. Killefer .............................. 580.788 Asphaltum. apparatus for refining. A. F. L. Bell .. 580.592 Axle spindle. F. P. Wbite ............................ (8).813 
�:�i?i{�:EEI�'!,�W.�'.�"a1:���::::::::::::::::::::.: �:� Baske t. J. Perry. . . .. . . . . . . . ... . .. . . .. ... . . .. . . . . . . ... 580.671 Bath tub. D. D. Buick ................................ (8).367 Battery. See Galvanic batter:!,. Battery element, galvanic, G. Laura ............... 580,497 Bearing. J. Himes .......•.......•...•...•••••........ 580.693 B"aring. ball. T. C. Lewis ...•...•...•................ 580.498 
������df�.eIi.�?i��\oiiy:::::::::::::::::::::::: �:l:!l Beer, process of and apparatus for finishing, The-urer & Fiscber.................................... 580.5:16 Bell. W. H.'Wrigbt ...............•..••..••..••......• 580.747 Bench. See Draw bench. 
t':iJI�gG��:b���k�:.�:.�i.�? ... ?:::::::::::::::::::: �:� Bicycle brake. E. S. Leacraft . . . . . . . .. . • . . . . . . . . . . . . .  580.619 
�i���l� bti:!:il�· !g��Y�laiory:w:·ii.""Gariaiid:: �:m Bicycle bandle bar. W. J. McGinniss ............... 580.796 Bicycle lock. A. H. Dickinson ....................... 580.661 Bicycle rest. H. W. Brown ........................... 58O.5U Bicycle saddles. means for attaching, M. F. Hen. derson. . .. . . . .. . . .. . . . . . . .. . .. . . . . .. . .. . . . .  . . .. . . .•. 580.785 Bicycle speed gearing. Brasfield & Jenkins . . . . . . . •  580.366 Bicycle support, M. E. Gladfelter ................... 580.891 Bicycle support. McNulty & McDermott . . . . . . . . . .• 580.702 Bicycle wheels, pa£er rim for, E. E. Claussen ..... 580,377 Bic��I�: �%���� .�. ����� .. �� .. ':':'���.��I.� .. f.��: 580.366 Binder. J. R. Barrett . . . . . .. . . . . . . ..........•.. 580.361, 580.362 Boats. false bow for canal. J. G. Foster ............ 58O.r064 Boller. See Egg boiler. Steam boiler. Steam or hot water boiler. Boot or sboe. E. Mobberley . . . . . . . . . . . . . . . . . . . . . . . .•. 580.501 Bottle, F. T. Clark .................................... 580.37. 
�m; c"a��l���Y�'fi�n!f.��.���::::::::::::::::::: �m� 
�gm�. ����:efi�l!fgr:.yp�H� M�J'::ili:::::: :580:829: �:� 
�gm�: ����f�:�lb�t. �",�e�:�.����::::::::::::::· �:� Bottle or other vessel. E. Anderson ................ 580.567 
�gm�·.��:e�llr.gH',itt:,:.�'��� ... :::::::::::::::::.: �:m Bottle stopper. E. Rose ............................... 580.510 Bottles. device for preventing refilling of, F. Wil-

Iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.•.. ..• 580.814 Bouquet bolder. W. J. Sbaw ......................... 580.735 Box. See Letter box. Packing box. Box or package fastener, F. W. Richey . .... � ... ... 580,466 Boxes, machine for fastening sheet metal clamps to. M. R. Partzscb ................................ 580.799 Brake. See Bicycle brake. Velocipede brake. Brake mechanisID.Barnes&Eden ................. 580.754 Bread cutter. W. 1. Walker .......................... (8).743 
��'ife:.':'�i.ni.ml;��id�·.�·.����.�::::::::::::::::: �:�J Broom corn cleaner, F. W. Reese ................... 580,673 Broom bead. Carrigan & Tbompson ................ 580.6"10 
���f��� :l���:�t\��f�r :rin�':.��1t: 'F: . Kerr·.·.·. '.: �:�� Button and bolder. cutf. L. Maybaum .............. 580.791 Button attacbment. P. Goldsmitb .................. 580.392 Button cover. detacbable. N. R. Hayward ......... 580.688 Cabinet. cotfee. F. R. Sale ............................ 580.832 Calculator. ready. M. J. Overell ..................... 580.464 Calendar. dial. J. Cussons ............................ 580.818 Can. See Paint can. Cans, machine for grooving edges of tops and bottoms of round metallic. M. J. Stark ......... 580.8'21 Cane and umbrella, combined. W. P. Hiscock ..... 580.397 Car. convertIble street. R. Steel.. .................. 580.822 Car coupling. G. F. Allenet a1 .... . .................. 580.357 Car coupling. J. Bamart . . ... .... .. . . .. ... . .. . . .. . .... !\IlO.63:l Car coupling. F. J. Curtis ............................ 580.596 
8:��::g!��'B.I[�:.�te:������.��:::::::::::::::::: f:1:� Car fender. G. W. Granger ........................... 580.684 Car fender. G. Hipwood et al.. ...................... 580,549 Car fender. T. Lampus..... .. ....... ........... ...... b18 Car hand straPt G. W. Clark ........................ . 
8:� ::!��1l�\f!�: .��l.�.�� .�:. �:. :.��.�����.:.: Car. street, T. H. Lovejoy ............................ 580,� Carbon resistance, non·inductive adjustable, S. P. Blackmore ...................................... 580.657 Carbonating apparatus. liquid, J. H. Champ ......• 580,450 Carrier. See Bottle carrier. Case. See Laundry case. Show case. Cash indicator and register, J. F. Barker .......... 580.798 
8:::r':'��1� l�gs��������: .��.I. � �.�i�.�::::: �:� Catbeter. D. P. Cbamberlin .......................... 580.372 Cereal wasber and buller. K. Hopkins . . . . . . . . . . . .•. 580.401 Chain Unk making machine, S. D. Locke ........... 581,579 Chain links of sheet metal, machine for making, . 

Vieillard & Osswald .............................. 580.564 Chain, machine for making wire. C. W. Ward ..... 500,438 Chains. connecting link for sprc �ket, H. M. Cald· well.. ... .. .  , ....................................... liM,449 Chair. See Window chair. Cbeck. automatic. B. B. Waring ........... , . . . . . . . •  liM.439 Check book; H. C. Stallings..... .. . . . .. . .•. . . . . .. . ..• 580.471 Chimne·y. L. C. Hedges ..............................• 580.691 Cbristmas tree bolder. P .. M. Pierson ............... 580.423 Cbum. S. Cheeld ... , . . • . . . . . . . . . . . . . . ... . . . . . . . . . . . . 58O.37� Circuit controlling apparatus. F. M. Brinckerholl'. 580,519 Coating sheet metal, ap,aratus for, Rogers & Player . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....•. 580.802 
8g:'!b��� ���;.a���. ;;'':!�h�eJf.r.�w.eStanii:::::: �:lo/:l 

J titutifit �Ulttitau� 
ORDINARY RATES. 

In!iilide Page, each insel'tioll--7ii cents a line 
Buck Page. eadl ill8el·tioll - - - - $1.00 a line 

ITFor some classes of Advertisements. Specwl and 
Higher rates are required. 

The above are charges per agate line-about ei,K'ht words per line. This notice shows the width of the line. 
rf�:e�� �� %�t��erat���a::t: Ii:/, ����!: ment, as the letter fre88. Advertisements must be 
::;!,.T� tg�p���i� t�� f3�':I': :��rs :'u'!;�urSday 

W09t!u��PeI!!e��� 
time and money � using our 

Band Power lDacnmerg 
FOR CATALOGUES

A-Wood-working Machinery. B-Lathes, etc. 
SUEC.&. FALLS MFG. ComAn, 
095 Water St. Seneca Falls. N. Y. 

.POWER & FOOT I S�APER5,PLANER5.DRlll5 
.... AT H E S. �t.f�L'tE.p�,��P 2�T�LiJtul���r 
.5EBA iAN LAT�E CO 120 CULVERT ST. CINCINNATI. O. 

It a!�I�S.��� �emr!!���I�u:��!re�!e�!e�el!'�� 
us �}���ar�2n� o'r����l��: mu:i��tgi:�=� 

NO.1. ROLLING MILL MACHINERY FOR SHEET METAL 
NO.2. TUBE AND WIRE MILL MACHINERY 
NO.3. SILVERWARE AND COINING MACHINERY 
NO.4. HARDWARE AND BRASS GOODS MACHINERY 
NO.1!. BICYCLE MACHINERY ADDRES S 

THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
WATERBURY, CONN. 

BARNES' 
New Friction Disk Drill. 

FOR LIGI+T WORK. 
Has these Great Advantages: The speed ..... be instanti, changed from 0 to 1600 �b:�J!� � ��:::��ts;,C::IWs!f:i��I� 

smallest or largest drills within its ran�a wooderful economy in time and great eaving in driB bre..u.a-e, Send fot' catalogue. 
W. F. & JNO. BARNES CO •• 

1999 Ruby St., Rockford, Ill, 

POWER PRESSES for Cutt�fd r:tr.rA� WIring. 
SHEET METAL BLANKS 

'Spoons, ButlOiiS, Locks, Hinges, etc. 
of everlllWlcription in the manufacture of Metal Goods. Improved Clutcb Relief. no clicking. 

�::�i�s ie���:!!�t��d��Ods��t ruli 
r.;'��::rsM���l��s 'r!�r;d �lth wl�� tomatic Feed and Ejectors. 

l�. S. & G. L. BROWN. 27-29 Fort Avenue. BALTIMORE, MD. 
ARMSTRONG'S * PIPE * THR EADING 

-AND-
CUTTING-OFF MACHINES Both Hand and Power. Sizes 1 to 6 Inc bes. Water. Gas. and Steam Fitters' Tools, Hin�ed Pipe ViSes, Plue CUtters. �t(Jcjc.s and Dus 1lni,.enuIlIu I),cknmvledf)ed to be THE BEST. tr;Send fOT catalog 

THE ARMSTRONG MFG. CO. 
Ul"idgeport, Conn. 

u. S· }lutomatlt Tnltttor 
For Marine, Stationary, Port.. 

able and Traction Engines. 
It has six advantages that commend It above all otber Injectors for your use. We want to prove It to you. 

AME RICAN INJECTOR CO. 
331 Congress St .• W.,Detrolt, Micb. 

Cool�ntW$! 
:vve;'V���' ��� �t :ti'i�k°rit.ab8�� new 1897 Tool Catalollue Is a veritable Tool Encyclopedia. A complete Tool List for Metal Workers and Mechanics of all kinds. Men-
��n ���s :!f?ry��? s��f �rd �"c��� of tbis 71()..page bOO� with discount .heet. 

Montgomery & CO. 
MAKERS ANO JOBBERS IN FINE TOOLS 

105 FULTON STREET. NEW YORK CITY. 

DORMAR'S 
VULCARIZERS 

are used all over the world. Exclusive Manufacturers of Steam Machines for Rubber Stamps. We also make Dry Heat Vulcanizer�. Complete outfits from $10 to $1.000. A II Stamp and Stencil Tools and Supplies. Brass and Steel Dies for all purposes. S� a113. EngraVIng and Die Sinking of all kinds. Established 1860. -_.-til .......... ' ur Send far /)ata/o1Jues. 
'rHE J. F. W. DOKllIAN CO. 

121 E. Fal'ette �t., Bnltinlore, Md., U. S. A. 

THE COPYING PAD.-HOW TO MAKE lind how to use; with an engraving. Practical directions 
�����c�r�g:r�o��:.g:::t�:d���o'!:'� a�opl�et�I�':l't!�� letter to the pad. bow to take otf copfes of tbe letter. Contained In SCIENTIFIC AMERICAN SUPPLEMENT. No. 
<las. PrIce 10 cents. For sale at tbls office and by all newsdealers In all parts ot tbe country. 
Jlmerican thompson Improved Indicator. 

tr Send for Catalogue C. 
AMERICAN STEAM GAUGE CO., 

8g�!:,�"J��I!C�t'R�\��·.�· . .  �:.�����·::.·:::.:.·.·:::.: �:� Confectionery holder, F. H. Roberts ............... fal,625 Conveyer. 8. C. Reynolds ............................ liM.OO3 
8g�ri'irJ�fe:.P!1�r��a�ef. .���I�� ...... : .. .. . ::::.:: .. .. .. .. : �:m Corn husking machine, H. M. Dobbins ............. 500.484 Corn popper. C. G. Lambert .......................... 580.698 Corn popper, reversible, L. M. Moore ............... 580,699 coulJ�;'in��e Car coupling. Pipe coupling. Thill 
Coupling pin, F. H. Zent ........................... . 581,824 Crate, fulding egg, N. Renner........ .. ... .. ... .. ... 500,507 Crate for transporting and housing bicycles, fold· ill!:. E. Vincent .................................... 580.514 Creosote, valeric esters of, Wendt & Lehmann .... 581,630 
g��h�Jdr��iI�rf.·�:����· for' smooih'ing' edges 580.481 

of. F. E. Fay ....................................... 580.819 Cultivator, }\ It]. Johnson ............................ 580.402 
��m!:l� ft�?����;f:�hfeEtri.ig ,.':�����·.·.·.··.·.· ::: �:�U Cultivator. Ii.ter. C. P. Welter . . . . . . . . . . . . . •. . . . . . . .  580.811 Cultivator. ton!:ueleBB. R. H. Avery ................ 580.676 Current generation and regulation, system of constant. T. H. Hick •.........•.................. 580.490 Curtain fixture, G. M. F�rampton .................... 580.599 
8�rt!�� fiSet,:'1';:e�l�uft���le�ru:ii· ciitter:· ......... 580.(99 
Cutting roots, vegetables, etc., machine for, J. J. Sherman .. .. . ........ . ..... ...... � ...... ... ....... . 580,807 Decorative films, machine for packaging, W. H. Coe ................................................. 580.817 Decorticating fibrous plants. machine for, Bur-rows & Radcl;rffe .................................. 580.635 
£i:l."'c'ie:.n�r.�!����(;Kee::::::::::::::::::::::::::: �:� Disintegrating or treating' fibrous material, etc., imm,ersing apparatus for, Burrows & Rad-clyffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .... Display cabinet. G. D. Cobn ......................... . Display rack. E. E. Dutfee ........................... . Display stand. J. W. Tbew .......................... . Door hanger, swiveling, C. F. Ag'ard .............. .. 
Eg�e?�!��\':.�.d�:��it.y� .����.���:::::::::::::: �:�3 Draw bencb. P. E. Prescblin ........................ 580.715 Drill. See Rock drill Self-oiling drill. Drinking tube. G. L. A. Martin ...........•.......... 580.527 
�flcrr��e�:ie���t�eaii8' for oont'roiiing: 'Ei ':iilii� 580,815 

cott ............... . . .. . . . . .. . . . . . . . . . . . . •... . . . . . . . .  580.663 Electric switcb. T. H. Brady .... .................... 580.678 
�1����J'e;5;i'lr�:2,�::,�.eJ:>J: �n�g�.�i.���:::: �::� Elevator. See Water elevator. Elevator, H. P. Dennis ......... . ......... � .......... . 580,777 Embo88inl?gpress. Packer & Swift ................... 580,831 En��;or e:;:in!�p�:l:0�e����n�a�r�3i��: gine. Envelope. I. A. Centervall ........................... 580.371 Envelope macbine. K Ermold ...................... 580.641 Etber. catecbol. F. H. Hable ........................ 580.575 Excavating, anchor for submarine, G. W. Clay· ton . . . .. . . . .. . .. . . .. . . . •. . . . . . . . . . .. . . . . . . . . . . . . . . ... 58O.ts2 Excavating machine, Potter & Hawekotte ........ 580.505 
����rii��' d!;v�� K��t:Nickersoi:i::::::::::::: :::: �:i� Exercising device, M. J. Sullivan .................... 580,740 Explo.ive engine. Ellis & Steward . . . . . . . . . . . . . . . . . •  580.387 Extension table. C. L. Bradford ....................• 580.513 Extemion table. C. W. MuDZ ........................ 600.417 
������:�O::�i������t:i:�:;Jg�: . ............ � ... 580,365 14-"'astening device, Bowman & Rosenberger ........ 581,593 Fastenings, etc., machille for setting metallic, H. S. Crombie . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ..• 580.638 Faucet and valve. F. H. }I'owler ..................... 500,574 Feed water for steam boilers, system of purify-
J����·i:£:li�����::·:·:·:::::::::·:·:·:·:·:::::·:·:::::: m:fJ Ifence po.t. W. H. H. West .......................... 580. Fence. wire, Muller & Long ........................ .. Fibers, apparatus for cleaning textile, L. Drach .. File, card, H. C. yeiser .............................. .. 
�:���r���:e�kd�:J.eZ;��. w'Jiiideii:::::::::::::::: Fire escape. J. J. Marke1. .......................... . Fire escape and detachable hook, P. J. GateR .... _ 
��� fr��������·C�B�jP�=�:.·:::.·.·:::.·.·:::.·:.·.·:: ,645 Floors. temporary support for c o n c r e te, J. .....Scbenck ............................................ 580.729 Flour, process of and apparatus for manufactur-ing. C. O. Wrigbt . . . . . . . . . . . . . . . . . . . . . ...... . . . . ..• 580.834 Flowers for transportation, device for packing and supporting cut, P. M. Pierson...... ..••.... 4 Fluid pressure generator, D. D.tEs80n ... ,.......... 13 Food. fermented milk. lIL L. Arakelian ...........• Fruit cutter. M. B. Totten . . . . . . . . . . . . . . . . . . . . . . . . • . •  Fuel. manufacturin�. F. Batter ....................• Furnace. See SmeltIng furnace. Smoke consuming fumace. Furnace for burning hydrocarbons. C. H. Bachy _ 580,300 li'urnaces. fire bridge for boiler, J. Reagan ........• 580,506 Gage. See Saw tootb gage. Water gage. Galvanic battery, R. W. Gordon . • . . .. . . . . .......... 58O,S23 Game counter, J. H. Wilson ......................... 580.656 Garment supporting clasp. J. F. Atwood ........... 580.518 Gas bags. protective bushing and holder for ru b-ber, Hearne & Cisco .............................. 580,689 Gas engine, H. C. Baker .............................. 580,4« Gas generating apparatus, acetylene, E. C. Nap-beys. . . . . . .. . . . . . . .. .. . .. . . .. . . .. . . .. . . .. . . .. . ... .•. 580.624 Gas generator, acetylene, D. J. Reynolds ......... 5&>,650 Gate. E. Robertson ..................................• (8).j69 Gate opener. U. D. Keagle ......... ............... ... liM.4Of Generator. See Fluid pre88ure generator. Gas generator. Glass lIrticles, furnace for polisbing. H. H. Pitt . .  580.504 Glass lIrticle •• manufacture of bollow. J. Proeger 580.716 
�]:i :gNI�N����:��'tg�h!��l�tto:8,���e:e'ry· cli: 580,769 

Gopner & Diebl.. .................................. 580.663 Grain binders, etc., knotter mechanism for, T. Measures .......................................... 580,458 Grain drills. fertilizerdistrlbuter attachment for, H. C. Ham ........................................• 580.644 Grave filler. W. T. Allen. Jr . . . . . . . . . . . . . . . . . . . . . . . ..• 580.358 
��irp'fn::r�zmrb�n�:. ������?:.�

.
:::::::. ':::. ':. ':. '.: �:�� Hammer, power, H. Vigneault ...................... 580,629 Hammocks, machine for making, L Basulto ...... 580.756 Hanger. See Door hanger. Harrow, W. Strait ................................... . 

ll:���:, adi�k���W�o�o����i.���,. �:.�: .��.���::: Harvesting machine, corn, E. }'owler . . ... . . . . . . . •. Hat brim sti1fening machine, L. R. Heim ...... .. . 
M:t ���;�rri'�·a�p��:t��ar:'j-: W: Rowiey:::::::: (8).004 Hay loader. Nichols & Skeel •........................ 580.705 
Mr�:���' ��et'i��ga!a!·. �.������.::: . . : . ..... :: . .. ...... :: �:rJ 
Ml���: ¥.I�tlfiaiii8:::::·.·.·.·.:::·.::·.·.::·.·:.:·.·.::·.·.::: �:i� Hinge, spring, P. Chandler .......................... 580,373 Hoist, electric, J. A. I�ounsbury .................... 580,457 Hook. See Cbeck book. Hose bridge, E. Naumann ........................... 580.703 Ho.e reel, G. H. Williams . . . .. . . . . . . . . . . .. . . . . . •....• 580.823 Hot water circulating heater, S. 1.'aplin ............ 580.435 Indicator. See Cash indicator. Speed Indicator. Inbaler. W. Scheerer .................................. 580,[>11 Injector. R. G. Brooke ............ .................... 580.162 In aid work, producing imitated woodell. O. Rue-ger. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... 58O,Stli Insulating electric conductors, A. J. Robertson ... 580,584 Insulator and illsulatinl1 conduit or tubing for 
IrOI!:I����rd����:1�o!: G. Treharne ............• 580,628 
Iron or steel, manufacturing, Sattmann & Hom-atscb ............................................... 580.427 Jack. See Lifting jack. Sole leveling machine jack. Joists, machine for crowlling fioor, J. Friedrichs. 500,485 Knitting machine, round, C. E. Wakeman ........• 580,833 
Kn�!\��, f����;'fe��h.��.���� .�����I����: .�.r:. 580.825 
�:��!�s:�:r;,';)t��� �i.a'iio������· .. tii:::::::::: �:�� Ladder. exten.ion steP. H. J. Heckel.. . . . • • . • • ••••• 580.690 Lamp. W. H. Nankervis .............................. (8).623 Lamp. electric arc. A. C. Seibold .................... 580.734 Lamp. !,as. Thomas & Still ........................... 580.810 Lamp hghtinp: device. C. F. Bergmann ........ .... 580,757 I�antern, Brown & }4�owler ..........................•• 58),569 Latbe tool. H. W. Wbite ......................... •••• liM.«O Laundry case, 1.\ Paterson . . . . . . . . . . . . . . . . . . . . . . . . • • •  580.003 
t:;t:.rn�o�a�bt�e}i-...Bs.t��tt·eNUre·.::·.:::·.·.:·.·.:::·.::: �:�A Lifting jack. H. H. Harri •......................••••• 580.548 Lig ht. See Search light. Liquid drawing alParatu� J. Wagner .............. 580,437 
tf���:J���t�c.,e��e8r�t:· ��;o::odiiCing:w: 500,002 G. Rocbester . . . . . . . .......... . . . . .... •. . . . . • • . • • • •  580,509 Lock. See Alarm lock. Time lock. Locking d ev i c e, electroma,K'netic. E. J. M. 
Loc�'i::��e.::·ei.;;,ii-i;,:"W:·s:Eiiioti,:::::::::::::::::: �:� Loom, T. Mooney ..................................... 580.1122 Lubricator, Millocbau & Bernaud ........ .......... 580.528 Combing machine .drawing oft' roller, Jowett &; Sharp ............................................... 580.493 

fI (OrIginal Thompson Indicator). 
This Indicator is adapted for b· b and . .

. 

low pre88ure, and is especially �aPted for bigh speeds. It has been adopted , by the U. S. Government, and has a world-Wlde reputation. 

34, 36 & 38 Chardon Street, 
BOSTON, MASS. (Continued on page 1fl0) 

© 1897 SCIENTIFIC AMERICAN. INC. 

Iglachlnlsts, 
WmlG It)llli.;;;!..!�� Pattern Makers. Car-Architectura.l Draw· penters, Steam Engi-ing, Electricity; Me-. neers, Dra.ugbtsmen, chaDlcs; ArchItecture; Steam Fitters, Eleo-Plumbing , Mining; trica.l Workers, t,'ivil Civil Engineering iu Engineers, Plumbers, all Branches; Steam Miner s. Merences Engineering (Loco., E'Ve17J'Where. Pree Oir-Sta.t'y. and Marine). cular. State Subject. 

Tbe I.ternaUo.a1 you wis� to Study. 
tlorrespondeaee8ebooll B 948, Sera.to., P .. 

OATES ROCK I 
ORE BREAKER, 
Steam Ore Stamp, 
lining lachinery, 
50 years experIence as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Ave •• Chicago. 

THE IMPROVED lAS EN liNE. Two cylinders in one CRsting. O�c'1cies less space and weifhs 
�!�e?rd: ����\ace�:e�n:o�� er is required. Either sm· tionary or marine. No tire • No hel\t. No smoke. No licensed engineer required. tr Send for catalogue. 
SINTZ GAS ENGINE CO .. 

Grand Rapids, 
Mich., U. S. A. 

This be;��::ln-R+:��::ih�r Horse 
\VEU!'i'.rElt 2}2 actual horse power 

GAS ENGINE for � 1" U. less 10% discount for cash. 
�u��s<f'n1�{::ic"rnf{.."d�'J'1�8 J'1M therefore we can make theB8rice. Box-
�a��rf��S':'i::tG:s<gm. D pounds. 

ur lV rite for Special Catalogue. 
WEBSTER M'F'G CO., 1(174 West JDth Street, CHICAGO. 

POWER 1 POWER 1 POWER I 
Fifty per cent. increase at no additional expense. 

VICTaR VAPOR UBIIE. 
LOCAL AGENTa WANTE�. Steam and Vapor Laune es Rowand Sail Boats. Send for catalogue. Specify one wanted. 

THOI. KANE a. ao. 
64-66 'Vabash av., Chicago. 

All right; you need CHEAP Power. One Cent per Horse 
�:,: Si;..,¥t�� Ei�f::�J.; :''Il;vt��r :Wff()�(YfItll in Pow .. tr Send for Catalogue. 
WEBER GAS & GAl'jOI,INE ENGINE CO. 

(()2 Scmtllwest Boulevard, Kansas CIty, Mo. 

FOR ELECTRIC LIGHT ING. 
Special 10 .... prices to  boom 

business. 
18liNhtlg c;p. US v!llt dY�!,mo I�'� 
Otber sizes. up to 75 ligbts. 16 c. p. High grade machines. Satisfnction guaranteed, Electric motors � to 7 h. p. any voltage. Stor�e bat-
�gg��Iu..':f;�·�t� C���rm: 

fiAS OR ijAPOR ENGINES 
Ya and % H. P., 

For Row Boats or Statlonary Work. 
No Fire. Absolutely Safe. Higb Grade and Low Prices. 

% H. P. Pumping Outfits. 
All sizes Stationary up to W h. p. 

IT Send stamps for IWlCriptive 
matter and prices. 

PIERCE ENGINE CO., 17 N. 17th St., RACINE, WIS. 

CROOKES TUBES AND ROENTGEN'S Photo,K'raphy.-'l'he new photollraphy as performed by the use of Crookes tubes as a source of excitation. All about Crookes tubes. SCIENTIFIC AMERICAN SUPPLEMENT. No •• 1!S1. 189. !l3S. 243, !l44. 79!l. ,ga, 
!lOa.9S0. JUaU. lOa4. IOlia. IOa6. lOa", also SCIENTIFIC AM EHICAN. Nos. ,. !S. 10 and J 4, vol. 74. 'l'hese profusely illustrated SUPPLEM"EN'rS contain n most exhauetive HeriE:"S of articles on Crookes tubes and the experiment� performed with them. Among them will 
be found PrOf. Crookes' early lectures, detRilina- very fully the experiments which so excited the world. and 
:nt;ih:J':n�����nl�bo������«y�ttt.�\��n Is g�;:rse��� 
'1'0 be bad at tbis office and from all newSdealers. 

a, ... ..J_�:O_8lLtJ1jG lMACHIN.ER'( 
.�tJ'KC" .. 1'DifED'e�· ",llllAMS'" 'BROTHERS'., . ITHACA, N.V. 
.... IU .. 'T .. 'U OR ONSfLLS, FOR 

.01' SHALLOWWELL5, WITH 
STEAM OR HORSE POWER 

,.OR QUE 

Experimental & Model Work 
Circulars d: advice Jree. Gardam & Son. 96 John St .• N. Y. 



J titutifit �tUtri,au. 
MOSSB E RC ROLLER B E A R I NC S  

S - 40 t 800l of Friction in all Bearings aVlng 0 ,0 with heavy strain. Total 
pr Bood addre88 for Book. absence of heating. 

MOSSBERG & GRANVILLE MFG.  CO., Providence, R. I . ,  U .  S. A. 
ROLLING, STAMPING, PUNCHING, AND WIRE DRAWING MACHINERY. 

A UTOMATIC M ACHINE FOR MAKING 

SCREW EYES 
Roll Thread. Gimlet Point. 

All Sizes. r:r" Bood for Circular. 

BLA K E  & JOHNSON,  
P. O. Box 7. Waterbury, Conn., U . S . A. 

SPECIAL WIRE MACHINERY 
DESIGNED AND Bun. T. 

(Mr. J. N. DENNIS In cbafge of tbls department.) 

Patterns designed for difficult Castings of Steel 
and Malleable Iron a Specialty. 

AMERICAN WIRE GOODS CO.. • LOWELL. MASS. 

The Van • • 
Universal 

Norman 
Bench Lathe. 

� L IW'l'RO MOTOR. S I M PLE .  H O W  1'0 
:::�f�r d!fl?,j.t' a�°J'c��;;;Pt��
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amateurs to make a motor woicb mhrht be driven 'W .tn 
advanrage by a currput derived from a Jattery, and 
wnictl w()uld huve 8utnc1en� power to operate a foot lathe or any machme requiring not over one man Hower. 
" Itb 11 1lgure:; Contained In :;CIKNTIJr'C' AM �"H'AN 
SI�PPLKJ\.U.NT. No. f;4 1 .  ! 'r-ice 10 cents. To be bad Sl this ottlce and fromsl) r;ewsdealers. 

TRANSITS AND LEVELING INSTRUM ENTS. 

��T'i,-n ELECTRlC LEVELS 

Sizes. 2 and 3 incbe.. Prices. 26 and 00 cents. 
For Book <m i  C. F .  RICHA K D ," ON & SON, 
the Level. � P. O. Box 1m. Athol, Mass., U. S. A. 

" QUEE N "  

THE CARBIDES AND ACETYLENE 
CommerCially Considered.-By T. L. Willson and J. J. 
Suckert, Ph.D. A consideration of the carbides and 
acetvlene from a commercial pOint of view, preceded by 
a bnef history of these compound�, the methods of 
��:i�s�

or
�rt�

o
1B' i���t���t�n��

e
����a�l�� f�y����k���fc 

AMERICAN SUPPLEMENT. Nos. 1 011i and 1 0 1  6. Price 
10 ('ents each. To be bad at this office Ilnd from all newsdealers. 

THE BILLINGS HAND VISE 
The Best Vise for Linemen. 

Drop Forged from Bar Steel. 
Interchangeable Part.. Parallel Jaws. 

Hardened by Special Process. 
IF Bood for Circular H. V. 

THE 81LLINGS & SPENCER CO. 
Drawer 3. Hartford. Conn. 

On receipt of ten cents In stamps (practically 26:11 of re
tail price) we will send you one Of Our 

�-I NCH A U C E R  BITS 
� • 

(bt mnwauktt Watn €Iwator 
(OR HYDRAULIC MOTOR> . a 

For Raising Cistern Water and 
Increasing City Water Pressure 
for Hlgb Buildings. -

NO TANKS REQ UIR£D. or Soo<l for Circular. 
THE ERWIN HYDRAULIC MACH'Y CO.� ' 
58 Loan & Trust Bldg • •  Mllwaulree.Wls. -- 0 - -

HOUTS AUTOMATIC TELEPHONE SWITCHES 
Some of Its advantages : 1st. It Is strictly 

��,¥��
I
�'ma�uJ� s�c���':d.

dO
�. 'H;;�� 

nection between subscribers is direct and 
instantaneous. 4th. No central office ope-
���.

to ���. 1J:tlo::; i:!arr:li����it�tS:d 
service at all hours of day or nlgbt. or This Ilppllance is sold outright or at option of customer, and fully 

B u �at�� �o����C��� �ingS" 
The dllference In oost Is little. We guarantee our appa
ratus and guarantee our customers against IOS8 by patent 
suits. Our guarantee and Instruments Ilre Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0-254 South Clinton Street. Chicago 

LarQest Manufacturers of Telephones 
exclusit'e�y in the Unitffi states. 

SO YEARS' 
EXPERIENCE. 

PATENTS 
TRADE MARKS, 

DESICNS, 
COPYRICHTS ""c. 

Anyone sending a sketch Ilnd description may 
quickly ascertain, free. whether an Invention iii probably patentable. Communications strictly confidential. Oldest Ilj<ency for securing patents In AmeriCa. We have a Washington office. 

Patents taken througb Munn iii Co receive 
epecial notice in the 

SCIENTI FIC AMERICAN, 
beautifully Illustrated. largest circulation Of 
anY_Bc.ientiftc journal, weekly. terms 13.00 �Jear; 
11.00sIX month .. SpeCimen copies and HAND BO<tK ON PATENTS sent free Addre&l 

MUNN &. CO. 
361 Broadway. New �ork. 

SCREW - CUTTING DIE HEADS 
SELF-OPENING and ADJUST ABLE. 

No. gauge 
CEOMETRIC DRILL CO" N EW HAVEN. CT. 

EUROPEAN AGENTS :� ����=H2'k:Ni�: =; �::='d. 
R evol ution i n  E ngraYin�. 
Hand engrave1"8 are backward &8 MS. writers were be· 

fore (',axton's time. They redesign each letter every 
time they cut It. We saw this ten years ago and fol· 
lowed It up. From suitable designs once made onr 
latest patent 

�1rt. 
cuts lettering and designs, raised or sunk. on any material 
that can be cut. Better work and quicker at a tenth the 
cost of hand work. All sorts of people use them. Brass 
and general engravers, seal stamp and type makers, instrument makers, engineers, railways, "overnment works and arsenals. Send for an lllustrated BOOklet to 
Taylor. Taylor & Hobson, Slate Street Works. Lelces
ter.England. lIT U. S. patents for license or sllie. 

A fine cutting tool, perfect clearance. especially good 
In hard wood and for end bering. ALOO VAPO R LAU N O H  IF' Send for Circu]ars u S  a4.." Free. 

T H E  FOR D BIT CO. , HOLYOKE. MASS. I 

m 
Send for description Of onr new 

nO. 4 foot Wbttl 
Useful to the Bicycle Repairer. 

W. W. OLIV E R .  
o 1 480 Niagara Street. Buffalo. N, Y. 

CAUSE OF LUMINOSITY IN THE 
Flllmes of the Hydroearben Gases.-By Prof. Vivian B. 
�·:�':.�s to
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fllLmes ls due to the localization of the heat � formation 
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tained in SC'Itr.NTIFIC AMERICAN SUPPLEMENT. Nos. 
1111� nnd 1 013. Price 10 centl!each. To be had at 
this ottice and frum all newsdealers. 

Engine and itelm Con· 
fro lied from 80w. 

Latest Improved and only 12 
to 1 Motor now ready for tbe 
market. 18 to ro ft. J.Jauncbes, 
2. 3, 5 and 7 horse power. No 
Licensed Engineer or Pilot 
required. Bpeffi and Safet'll 

�'tI.'t1:ateeof G� r:t.r:3� 
MARINE VAPOR ENGINE CO. 

Jersey City, N. J. 

Boats, Skiffs, Canoes, Launches 

, 
� mgb Ilrade Spcrtlng. 

Athletic. G�lImastlc. and 

,W £I I J if ; i :Jcsa!
I
!'r� ��J

l
i�S'to�� - - per cent. lower than other 

reliable dealel"8. pr Catalogue on application. 
SECOND-HAND LAUNCHES ALWAYS ON HAND. WIll. WOOD, 11i West l;l;)th �t .. New York. 

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. ���:�Yon�hlhy��I����Ye?�;ft�e;Y:�:' 
16.""00 H. P. NOW AVA I I .A BLE. TO BE INCItEA!'\ �;n TO :111.0110 H .  P. The Company Is in a pcsltlOn to let electric energy at exceptlonall.v cheap rates and. on the most favorable 

terms Tbey also offer to applicants wishing to establish themselves near the works.. s.ntable land on eIther the German (Badl.h) or tile Swiss side of the Rhine, In the vicinity of Important railway lmes . . Cheap laber. 
For 11Wt/l1;r 'nJormaUon pIeau addre88 The Manaaer. Kraftubertragungswerke. Rhelnfelden. Switzerland. 

Malt drying apparatus. W. H. Prinz . . . . . . . . . . . . . . .  580.1l72 Mantles. means for transporting Welsbach or . other, 1.', Stites . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  bSO,626 Match strl ker. H. Payton . . . . . . . . . . . . . . . . . . .. . . . . . . .. 580.710 Metal. manufacturing manganiferous, Cabot & 
Met��U����cturiIi.g··waiiganiferou8:· 'Ca bot" &, 581

,765 
Vaughen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  080.766 

Meter. See Wattmeter. 
Mll'{O��.r'Wr��i!f�rdam .................•.••••.•• 580.522 

Motor engine. �'. G. & F. H. Bates .........•........ 580."'" Musical "instrument damper, mechanical, M. O. 
Claus et al. . . . . . . . . . . . . . . . . . . ' . ' "  " ' . '  . . . . . . . . . . . .  580.376 Musical instrument damper, mechanical, J. Riedl 580,425 Nail raceway, E. Woodward •....•................... 580.589 

�:�ill�or�����:8,m:���;:i�: '1-:esl�f�J�z"tg ·or 580,
556 cYeaning"E. Schweinelleisch . . . . . . . .. . . . . . . . . . . .  580.733 Necktie. C. -"'. Damon . . . . . . . ... . ...... . . . . . . . . . . . . . . .  580.772 

��� rond:?w.gD'::���.�·.�:.��.���::::::::::::::::: from 
��:To�a�o�rbeJ:[!�.f., ie:ol�������:: : : : : :  : : : : : : :  : : :  �:� 
Oi

l
"sc�rB:::�.� . .  �

n
.� . . ��.�i�.�i.�� . . .  �:���:.�����: . .  �: 580.652 Onion topper, A. E. & Wa Ii". Vrooman . . . . . . . . . . . . .  580,7",2 

�!�ri·n�a���,sJ�i�B�g;e��: ::: ::::: : : : : :: : : : : : : : : :  �:� Pail. wooden. J. P. Rust. . . . . .•.. . . . . . . . . . . . . . . . . . . . . .  580.651 

4 .• 1'11£1 
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LE"-D PENCILS. COLORI'lD PENCILS. SLATE 
PENCILS. WRITING SLATEB. STllll'lL Pl'lNS. GOLD PENS. INKS. PENf'IL CASES IN SILVER AND IN 
GOLD. STA'l'IONlllRS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

jUanufactory Established 11'61. Paint, F. Kowalsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,409 Paint can. M. A. Marzyn.ki. . . . . . . . .. . . . . . . . . . .. . . . .  580.(14 D I XON'S Write the !SmootJlest and 
�:ri:r�o���rd�af�r��ltro,;;.er�: ·adi;;�iabi.;::Ci.: 580.731 Laot the I,onll'cst. 

�·ry . . . . . . . . . . . . . . . . . . . . . . . . . , . .  ' . '  . . . . . . . . . . . . . . . . .  580.782 American Graphite Mention SCIENTIFIC AMERICAN Pedal mechanism. W. S. Sharp neck . . . . . . . . . . . . . . . .  580.512 P E N  e l L  S ��
e
�gut�e "t�:

s
ntg�e;�Ples 

�����':,t�!I�:.iir��:a��ns�a�i;}g:·R: ·CMoore �:�� JOS. DIXON CRUCIBLE CO.. JERSEY CITY. N.  I. 
�g��oJ:���I��ir:ikPng B���Jiiiie:]j: Ii: Arnet.:: : : : �:�� 
�h?���:r.��:g�!�'i�iJ<i�: ir<V�'if�\;er:: : : : ·. : · : :  �:�i 
�� p:usa��:g�8�iIiTef��: . .  ��.

i
�. ��� ...............•.. 5&),578 Pipe cootinjl( apparatus. P. Boyd . . . . . . ... . .. . . . . . . .. 580.760 Pipe coupling for compreBBed air conduits, A. E. 

'l'holnine .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,607 
�1��t:�'it�"..\�it�a���I:CW: "Ke.ier::::::::::::::: �::: Pneumatic washer, }'. S. Blackmarr . . . . . . . . . . . . . . . .  580,758 Post. See Fence post. 
�:a;�;������e;.ig:,J�·c�����::: : : : : : : : : : : : : : : :  �:= Press. See Embossing press. Filter press. Printer. check. S. Schwarzschild . . . . . . . . . . . . . . . . . . . .  580.(70 Prinflers' leads and metallic rules. machine for 
pri����n�a�htie�W���gti: : : : : : : : : : : : : : : : : : : : : : : : :  �:� Projectile. �'. R. Bull .. . . . .. . ... . ...... . ... .. . . .. . . . . .  58O.i)68 Projectile, annor piercing, J. H. Carpenter . . . . . . . .  580,0170 
p
ro

W���lst:�� . ����i.�� . �����.���.�. �:���:.�:. �:. 580,500 Puller. See Stopper puller. Stump puller. Pulp and ore sampler. F. W. Rossber� . . . . . . . . . . . . .  580.803 
���g: :tr \tf�l'I:�:Apgar: : : : : : : : : : : : : : : : : : : : : : : : : :  �:�b Pump. double cylinder. J. Worthington. . . . . . . . . . .  580.(79 
���re glr�;�W.a��,B�tgy��.��: : : : : : : : : : : : : : : : : :  �:m 
Rac:o%��k�n�W�b���:g:. ����

i
.� . .  �� .������ 5&),790 

Rack. See Display rack. Revolving rack. Radiator. Crane & Kilgore .. . . . . . . . . . . . . . . . . . . . . . . . . .  580,572 
�h\..'f.�a!gik1n�·f�J:��: 'Q: 'Myer,;: : : : : : :::::: : : : : : :  �:�� 
Rai�ie���;���?D��I!?:.�'.��.��������.���,� Railway switch, D. O. Brunner ... . . . . . . . . . . . . . . . . . .  . Railway sWitch

'R
E. D. Snow . . . . . . . . . . . . . . . . . . . . . . . .  . 

It:�ra�et!eH�e r�r.nd .......................•...... 
Refrigerator. T. yarbrough . . . . . . . . . . . . . . . . . . . . . . . . .  580.U8 

::�f!f:��
t
���JaR.e

�:li��e� Elmer . . . . . . . . . . . . . . . .  580,546 
Register. G. P. WadleIgh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.(76 
�f�s:Va�8�l ��iteg���fs�:�: .�:.������� .. ��: : : : :  �:� 
�fri�IIi��5e�'��' �a�hi����E: 'LOvell : : : : : : : : : : : : :  �:� Rivetinp: apparatus. electric, E. Thomson . . . . . . . . .  580,475 Rivetinll' machine. S. S. Caskey . . . . . . . . . . . . . . . . . . . . .  580.771 Rock drill. T. Officer . . . . . . . . . . . . . . . . . . . . . . .  58O.(61 to 580.(6iI 
}l:ggi ����.U:.i��'w�;,�:����::: : : : : : : : : : : : : : : : : : : :  �:� Ro�e climber or combination tire escape, etc., E. N. Money . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 580.�9( Saddle. hame •• , W. F. Haspei. . . . . . . . . . . . . . ... . . . . . 58O.ti16 
Sash, window, G. IJ. Hahn . ..... . . . . . . . . . . . . . . . . . . . . . 580,394 Saw set, gage, and jointer, combined, S. A. & D. H. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.500 
t:tl��� ���ir�:�e���B: : :: : : : : : : : : : : : : : : : : :  �:� Scale. computing. E. Grover . . . . . . . . . . . . . . .  _ . . . . . . . .  580.6U Scale or other calculating machine, computing, 

F. L. }'uller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.783 
��i�: �.ir�����:::::::: : : : : : : ·;:::::: : : : : : : : : : : : :  �:�� Sealing" newspapers, etc., machine for, H. T. Sundstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.(73 Searchlight, electric, R. M. Hunter . . . . . . . . . . . ... . .  580,&36 
Self oiling drill. P. J. Hoenscheid .. . . . . . . . .. 580,398. 580.399 Sewage treating apparatus. G. D. Mitchell . . . . . . . .  580.793 

ACETYLENE GAS AND CARBIDE OF Calcium.-Al1 about the new t11umtnftnt, its qUlIlities, chemistry. pressure of liquefaction, its probable futul"e, experiments performed with it. A most valuable series 
of artiCles, IIi ving In com plete form the )Jarticulars of 
this l14ubject. Apparatus for makinJZ the �as. Contained 
In SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
l:l��' a��t��13\.�1�12.!'0\t���Jd,·pla�!t�; M)��: pie and more elaborate type described and inust.rated 
in special acetylene Supplement No. 1 0:»,... PrIce 10 
cents each. To be bad at this office and from all news. 
dealers. 

--�--
Subscribers to the SCIENTIFIC AMERICAN and SCIEN

TIFI C  AMERICAN SUPPLEMENT. who wish to preserve 
their papers for binding. may obtain the Koch Patent 
FIle at the office of this paper. Heavy board sides. in· 
scription U Scientiftc American" and " ScientiOc Ameri
can Supplement" In gilt. PrIce ,1.50, by mall. or ,1.25 
at this office. Address 

MUNN &. CO. , 361 BROADWAY. N E W  YORK 

Headquarters for 
D U M P I N C  HORSE CART •• 

Wide and narrow tires. 
Low rates of freight from 
our works-'l'atamy, Pn.
to all pointe. 

HOBSON &; CO. 
No. 4 Stone St • •  New York. 

Jld· . PI t·no a simple. artistic, per-
= manent, economIcal, Inlt a I and absolutely pure 

platinum photo-prlntlnj[ process. without developing 
toning. or mounting. IT Booklet Free. 
ACTlNIC·PLATINO CO •• P. O. Box No. 6 8 ,  Detroit. Mich. Sewer gas trap. H. McEvoy . . . . . . . . . . . . . . . . . . . . . . . . .  580.700 Sewing machine. E. B. Allen . . . . . . . . . . . . . . . . . . . . . . . .  580.355 SO SIMP LE A CHIL D CAN USE T H E M ��:l�� �:��l��·f�ll�����.;lli·:G:W:B;;,;h·.:·:.: �:+� S U N  A R T  Sewing mllchine quilting attachment. T. B. 

MA GAZINE CAMERA. 

sew¥ri'::�Ciii;;.; ·qiiiitiii · ·  attaciiirieiii;J':Ei.· "Kiiili �:�� Folding Cameras. Sewing machine, shoe, (f Dancel . . . . . . . . . . . . . . . . . .  580,773 All i on in . f om Sewing machine shuttle. E. B. Allen .....•......... 580.356 e5 t� ,f&!:
a
il':�Jt JJ'n'{�. :% x 

�g-:ij�gp����i�g �i'�\';� '6�'),\:f{r!"e:e�����:: : : : : :  �:�� 1% picture. e5. 
Shafts or spindles. device for preve ntlng end r:r" Send 2 cent stamp for 

motion in. J. Himes . . . . . . . . . . . . . . . .. . . ... . . . . .. . . 580.692 Dlustrated Catalogue. 
��:����:::�f.'t�t�"'���e��e�: .�������������·:. �:� SUNART PHOTO CO. Sharpener. portable and adjustable disk. J. Dur- Ij A queduct etreet, ROCHF.STElt. N. Y .  
She�r.;.;!ftable: cOllvertii:.i';: ili:iliiitemaii:: : : : : : :  �:� :..-=-===:.::....==="--�.:..::......:----.:...---
��:f� �!. f.lt.'6����:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� HALF A CENT URY Q.Ij� CYCLES.-AN 
Sifting machine, grain, W. Kruger . . . . . . . . . . . . . . .  5&),4� bnr���

e�:i�Fm
h��tor��! ���y

c��nt:��i��
s
n 0b\��

n
CI�� 

to
��: Sip:n, S. W. Scranton ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bBO,OO6 •• bone-shaker " and its successors. The tricycle. The 

�:g�'owp�:mg.feng�v:..�r:r&�%?np�r�!�����:::::::::::::: �:�" modern wheel .. Cycle build inK a 8cience. Points of 1m ... 
M 5&) 491 pro,"ement. 'l'he Dnenmatic tire. A hand and foot c�cle. 

���[�: ��?'gheli!.����!��·.:: ::·.::·.::: ':.: :'.::::: :: 580:513 With 9 illustrations. Contslned In SCIENTIFIC AMERI-

Slicing machine. fruit. 1. Scoville . . . . . . . . . . . . . . . . . . .  580.560 �:.r a�w:raL���t:nl��o..! :d �ewite:��.
cents. To be 

Smelting furnace. W. S. Johnson . . . . . . . . . . . . . . . . . . .  580.illl 
���k�0�����a��/'*�A1�h�d�:. �'. ����: : : : : : : : :  �:lM Soldering iron

h
Page & Hopkins . . . . . . . . . . . . . . . . . . . .  

�
.555 

�6t�1��Jh�:�!�tii:ea�:c�. �E�h*��kie'y: : : : : : : :  580:� Speed indicator. L. S. Starrett . . . . . . . . . . . . . . . . . . . . . .  580.482 
Spindle. A. Scheid . . . . . . . . . . . . . . . . . . . . . . . . . . 580.717 to 580.728 Spinning machine. K. Engel. .  . . . . . . . . . . . . . . . . . . .. . .  580.(52 Spinning ramie, etc., machine for, Burrows & Radclylfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.636 ' Spinning, winding, and twisting machine, con· tinuous. G. Laurency ................•........... 580.HI 
Spoke socket. C. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.732 Stackers. detiector for pneumatic straw, F. F. Landis ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.669 
��:::'t. f%�ubt�'a�u:��'d�kS. G. Dornas . . . . . . . . . .  580.682 

Starching machine. L. E. Lane ..•••.....•.......•••• 580.nO Steam boiler. A. Stirling . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.603 Steam or hot water boiler. J. J. Blackmore . . . . . . . .  580.3& Stool. piano. S. S. Goshorn . . . . . . . . . . . . . . . . . . . . . . . . . .  580.665 Stop motion. Woodrulf & McCabe . . . . . . . . . . . . . . . . . .  580.539 
�l�gg��·e:t����:l�. sk"!' ��is . . . . . . . . . . . . . . . . . . . . . .  580.639 Stopper puller. J. A. Herbert ••...................... 58O.5U Stove. fluid fuel or oil. J. W. Jochim . . . . . . . . . . . . . . .  580.b50 Street cross walk. P .  McMenamin . . . . . . . . . . . . . . . . . .  580.701 
�l���l �::re�: l1lfi�� t:;,�fe��:: : : : : : : : : : : : : : : : : :  �:� Strikinp: apparatus for metallic or other similar instruments. E. O. Uhlig.. . . . . . . . . . . . . .  . . . . . . . . .  580.(36 Stump puller. E. M. Bliss ............•. •............. 580.759 
��rc�.p� "e'" 'EfeC�'i�s��iicii: ' Raiiway 'switch: ' "  580.7

lU Switch. A. Di Trani. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.779 
�i�e,�e'S�e �Xt���f�;;·t.ii:.ie: · · · · · · · · · · · · · · · · · · · · · · · ·  580.6

U 
�:fe�.:.'��:,,"pr�t�n:'��Kr;'U8ier:: : : : : : : : : : : : . : : : : :  �::m Telephone transmitter. Stromberg & Carlson . . . . .  580.434 Theatrical apparatus. portable. C. D. Kellogg .. . . .  580.405 Theatrical scenery, device for counterbalancing, H. P. Cashion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.770 
Thill coudling. Walker & Brown . . . . . . . . . . . . . . . . . . . .  580.537 
���J:�\lmO��d

G
W�:r��'i-

tt
,;irip: iiiet.ii; J: if: Rams: 580.7

55 oen. . .  . .. .. .. . . .. . .  . . . . . . . .  . . . . . .  . . . .  . .  . . . . . .  .. .. . .  580.801 Tie plate set and punch,'Funk & Henry . . . . . . ... . . .  580,486 
Time lock. tobacco box. G. W. Smith . . . . . . . . . . . . . .  580.736 Timina- instrument, E. G. Dorchester . . . . . . . . . . . . . .  580.573 
Tire remover, R. M. Otey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,604 
Tire tbrhtener, R. A. Medaris ... . . . . . . . . . . . . . . . . . . . . .  580,50) 
Tire tightener. W. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  580.(74 Tire. wheel. T. Bassford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58ll,(80 
19���'e !n�C���ve· maciiiiie: W: "S: 'shermaii::::: �;ii&'l 

(Oontinued 01& PaQ6 $71) 

Tho TYDowritor 
EXCHANGE, 

II Barclay St. , New York. 

156 Adams St. , Chicago. 

38 Court Sq., Boston. 

81 8 Wyandotte Street, Kansas City, Mo. 

ROTARY ENGINES. 
The various e1I'orts that have been made I)y Invent-
01"8 during several generations tc overcome the de· 
fects of this form Of motor were discussed In a 
series of articles published in the 

$dtntific Jlmnican Suppkmtnt, 
Nos. 1109, 1110, and 1 1 1 1 ,  Issues dated 
April 3d. 10th. and 17th. 1897. These articles give 
the hIstory and development of the RotaTY Engine 
from tho> year 1588 to the Dresent day. The engrav· 
inp:s whicb accompany t11e article have been pre
pared from works on the subject of Rotary En. 
gines and from patent drawinp:s of recent inven
tions. many of them showing devices of the greatest 
Ingenuity and interest. Ooples lO cents each. 

MUNN &: CO., Publishers. 
361 Broadway, New York City. 

SUPPLEMENT. e5.00 a year. 
Combined rates. with 
SCIENTIFIC AMERICAN f4. 

© 1897 SCIENTIFIC AMERICAN. INC. 



Cbt-Park-Spring-Saddlt 
Uneq ualed for Easy Riding 
With the Park sprtng, the 
I ider Is relieved from Ininrious jar, which is the nly unpleasant feature about cvcllng. 

Entirely New On receipt of price, Principle 
:Jd�!�,Sh:r \�� � 

. 
suitable for your welllht, with the privilege of return
Inl/! it after a week's trial. If not entirely satisfactory ; you to prepay express chRrlle8. and upon recel

�
of saddle will at once refund money. nr Send fM' ca free. 

Wanted OAJents in every: town, men or women. end for 
Particulars. C. Z. K rob & Co., Toledo, Obio. 

IMPERIAL BALL BEARING AXLE 
A writt en guarantee with each set 0 f axles. 

97 P ATTE R N  
�,ooo sefS ill use. 

Indorsed by the leadlnl< 
Red��af�:r���efE· per cent. Une horse can do the work of twp. MechanicRoily perfect. Can be put on old or Dew WorK. . fjf"" Write for <rUT lUustrated CataJO(JU<J and Test.mo 

nials. which we send free on applicaUon. Imperial Ball 
Bearing Axle Dept., 1 84·1 90 Lake Street, Chicago. I I I .  

BALL BEARING AXLES AND RUB-
ber rrires.-A paper read before the Carriage Bui lders' Nat Ional Convention, Philadelphia. October, ]S�4. show. 
ing the advant8.lle to be derived from the use of ball 

�.�;�dg�n 
aS�I���':!I�ti���-:lci�;os�p����:��T. C�r:,: 

91t�. Price 10 cents. To be had. at this office and from 
11.11 newsdealers, 

" COMFORT " 
SPRING SEAT POST. 
Takes up all the vibration. 
Th e J ate st and only perfect 
���:S�:

t. 
��Bma�i'�t:��h 

��e�hr�:'A� .��et��l
d
�

s
\.one you have tJed the C " ll'lFOR'l'. 

COMFORT SPRING SEAT POST CO. 
808 Atwood Building, Chicago. 

Put A LU M I N U M  LACQUER on them and they will be bri�ht and 
.tay .o. 36 cents for brush and bottle. 
Enough for one machine. 

"BR.OOKS", 
SPR I N G  S EAT POST . 

The Original. The Best. Thousands in 
use. Takes a"a,. an Jolt a.d Jar. Fits 

d��ie;���\ ;a�� �:,
e
:iiI h:���� ;';�:::l: c. o. D. -satisfaction guaranteed. Insi"t 

on having a "Brooks" upon your new wheel. 
BROOKS SPRING SEAT POST CO. • t tUO __ lIa!q.:.:t� !u��.;,;. - � 

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

Toy advertising device, R. S, Peirce" " " " " " " "  580,713 Toy camera. A, p, Miller" . .  " " " " " " " " " " " "  580.792 
Track. bicycle, J. B. Hansler . . . . . . . . . . . . . . . . . . . . . . . . 580,6S6 Transplanting truck. J. E. Elliott . . . . . . . . . . . . . . . . . .  580.640 '.rrap. See Animal trap. Sewer gas trap. 
���Re�·.?Mg��J�·6i:Ii{';: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Truck, car, W. E'. Richards . . . • . • . . • • . . . • . . • •  580.534, 580,535 
Trum pet. oil ild' •• O. Rauner . . . . . . . . . . . . .  " . . . . . . . . .  580.649 Tub. See Bath tUb. Tube. See Drinking tube. Tube cleaner. water. C. S. Dean. . . .. " . . .  580.774 to 580.776 Turning la.sts, etc., mamine fOf, J. H. Reed . . . . . . 580,531 Typewriting machme. A. J. Speare . . . . . . . . . . . . . . . . .  58O,8O!J TypewritIng machine, A. Templeton . . . . . . . . . . . . . .• 5&),741 

fi�;���!
i
��n�:����i��;.

o
rir1 e!o;��������: �:tf� Valve. F. N. Keene .. . . . . . . . . .  " . . . . . . . . . . . . . . .  " . . . . .  580.551 

Valve, a utomatic thermostatic. L. L. Rowe . . . . . . .  580,5b5 Valve. balanced , R. Hardie . . . . . . . . . . . . . . • • . . . . .  _ ,  . • .  580,828 Vehicle chain gmr, Bultz & Reiter . . . . . . . . . . . . . . . . . 580,369 

;�gl�l� ::�e�il;k���r��!'t�r.�.��.���: : : : : : : : : :  �:� Vehicle wheel and bearing. C. E, Roberts . .  " ' . " . 580,468 Velocipede brake. J. Hollis . . . . . . . . . . . . . . . . . . . . . . . . . .  580.400 
Velocipede. carrier, J. I. Warman . . . . . . . . . . . . . . . . . .  580.587 Velocipede pedal. N. Nil.on . . . . . . . . . . . . . . . . . . . . . . . .  580.706 Vending machine. J. A .  Williams . . . . . . . . . . . . . . . . .  580.478 Ventilating cap. H. D. Water .. . . . . . . . . . . . . . . . . . . . . .  580.588 Ve •• el. marine. F. A. Knapp . . . . . . . . . . . . . . . . . . . . . . . .  080.789 

;rt"::�gp��af�nxj.:at�.����.�� : : : : : : : : : : : : : : : : : : : : :  �:� Wai.t or cor.et. J. L. McVay . . . . . . . . . . . . . . . . . . . . . . . .  580.419 Washer. See Cereal washer. Pneumatic washer. 
w

a
f��' Se;l�d �:t���t�sO�rJ���o�:Jhc:�!fo�����: 580,561 Water closets, cistern valve for flushing, T. H. Hutchin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.525 Water elevator. G. S. W.I.on . . . . . . . . . . . . . . . . . . . . . . . .  580.745 Water !lage. C. E. Reed . . . . . . . . . . . . . . . . . . . .  :. . . . . . . .  580.500 Water In pipes or tanks from freezing, device for 

wJt�������fe�i�i fn�ice:iing: 'T:'Duiicaii: : : : : :  �:� Weigher, automatic liquid, Hanna & Swanson . . . .  580,400 WeM.JWh�. �: . .  t.��.� •. .  ����.���.��:. �.�.�i.�g:.� .. �: 580.737 Wells. casing ring and tube hanger for, A. T. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.442 Wheel. See Vehicle wheel. Wheel guard. vehicle. H. F. Ganon . . . . . . . . . . . . . . . .  580.642 Wheels upon axles, device for securing, R. Mielchen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.459 

���nr.W.·lrarka����: : : : : : : : : : : : :  : : : : :  : . : : : : : : : :  �:� Windmill. H. Soellner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.808 Wind wheels, automatic regulator for, T. L. Rel/!e.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.5.,2 Window.J. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.767 Window, E. F. Croissant . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580,520 Window chair. J. F', Carlson . . . . . . . . . . . . . . . . . . . . . . . . .  580,ti59 Wire fabric machine. W. C. Avery . . . . . . . . . . . . . . . . .  580,750 Wire .tretcher. T. C. Greene . . . . . . . . . . . . . . . . . . . . . . . .  58O.3W3 Wood bundling machine. P. C. Blai.dell . . . . . . . . . . .  580.816 Wood. impregnating. If', Hasselmann . . . . . . . . . . . . . .  580,488 
;;:��� J�te {iW. 't���i�: . . .  , . . . . . . . . . . . . . . . , . . . . . [8),412 Wrench. �'. E. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.429 

DESIGNS. 

Beerpipe cleaner. J. J. Monahan . . . . . . . . . . . . . . . . . . . .  26.887 Belt. J. Biller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  26.878 Bicycle fork crown. Gibson & Houk . . . . . . . . . . . . . . . . . 26,892 Bicycle frame. T. H. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . .  20.898 Bicycle frame. W. S. Gubelmann . . . . . . . . . . . . . . . . . . . .  26.899 Bicycle handle. G. A. Suiter . . . . . . . . . . . . . . . . . . . . . . . . . .  26.891 Bicycle po.t panel. S. Rigby . . .  " . . . . . . . . . .  " . . .  26.895. 20.898 

�lg��l� �:���eo.fst�m?'i'l�8]{·: Brooks: : : ':. : .::�:���: ��:��� 
�g�ie�I�.Cb':·J\�·y�l��I.��: : : : : : : : : : : : : : : : : : : : : : : : : :  �:�+¥ Burial casket:base, W. C. Lautner . . . . . . . . . . . . . . . . . .  26.007 Cabinet . kitchen. W. J. Gooch . . . . . . . . . . . . . . . . . . . . . .  26.883 Carpet. E. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.919. 26.9'20 Carpet .tretcher. Hill & M.ddleton . . . . . . . . . . . . . . . . . .  26.881 Churn dash. Davis & Duncan . . . . . . . . . . . . . . . . . . . . . . . . 26,882 Door banger track, I�. C. Gardner . . . . . . . . . . . . . 26,885, 26,886 

Vui�n�u�e �e�s����l�i: F: \v: Ciie�80n: : : : :  :w',ooi: �:� Gum tablet. chewing. M. Wezel. . . . . . . . . . . . . . . . . . . . . .  20.915 I Hair pin. C. M. Hinkley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.880 Hook, check, L. Heibner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,889 Label coupon. R. A. Witte mann . . . . . . . . . . . . . . . . . . . . .  26,916 
����:���� W�iI�r���y :: �': .����.���:: � : : : : :  : : :  : : :  �;� Plowshare, W. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,� Pri.m light. W. H. Win.low . . . . . . . . . . . . . . . . . . . . . . . . . .  26.800 Puzzle box. E. F'. Gallaudet . . . . . . . . . . . . . . . . . . . . . . . . . .  26.900 Puzzle box • . L. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.910 Puzzle box. H. C. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.911 Rein a:uide, G .  I. Seitzer . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  26,888 

�r��.c���.':.h��e.'�grc .. ��if��.��: .�:.�: .�.���.�.: : : : :  �:m Stump puller frame. S. J. Watkin . . . . . . . . . . . . . . . . . . .  26,905 Target. flyinl/!. H. F. Parker . . . . . . . . . . . . . . . . .  26.912 to 26.914 Truck side frame, car, W. li'.. Richards . . . . . . . . . . . . . .  26,903 Truck side frame" car. B. W. Tucker . . . . . . . . . . . . . . . .  26.9fJ4. Type, font of. Lau.chke & Schmohl. .  . . . . . . . . . . . . . .  26,917 

TRADE MARKS. 

g�Jd���ftiPr�t�if.eG�������.����: : : : : : : :  :: fil:� Blood purifier. C. Seift .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.835 Boot •• • hoe •• and rubber •• S. E. Miller. Jr . . . . . . . . .  29.813 Brewers' varnishes and enamels, I. Werner & Company... . . . . . . . .  . . .  . . . . .  . . . .  . . . .  . . . . .  . .  . . . . . . . . .  29.8.17 Butter. preparation for coloring, Monroe Drug 
Cig�r��ll:�W;:ai;,e· ... &·6onipa:ny.: : : : : : : : : : : : : : : : : : : : : : :  �:� Cleansin� fabrics, liquid preparation for, J. W. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.8.14 
Cloth •• flni.hed. F. A. Sayle .. . . . . . . . . . . . . . . . . . . . . . . . .  29.815 
Cork stoppers made from cork wood without orna-mentation. Weinecke & Company . . . . . . . . . . . . . . .  29.824 Dentifrice. H. C. G. & F. A. Luyties . . . . . . . . . . . . . . . . .  29.SIO Dentifrices and preparations for teeth and gums, 
Dru�:�i�h���'���1c:��c��ti�:r�tepar.atioii8: 29.841 

medicines, and remedies, general line of, F. M. Apple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.827 Fire extinguishers. chemical, Missouri Lamp and Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . .  29.826 Flour. wheat. Hammond & Mar.hall . . . . . . . . . . . . . . . .  29.850 Hair and braid or bonnet pins, Consolidated 
LUbSr��:�:��lfd�'W�J.Y�";':ui:: : : : : : : : :  : : : : : : :  : : :  : : : : :  �:m 
M:�t�t�:l f�:t� ie�n�' !::aa����rnal' lise;' L: 'M: 29,829 

Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,837 Medicines. including pills, remedies for throat and lung trOUbles. diseases of the stomach and bowels. nervous ailments, and diseases caused 
W.��rt6���.�����.���: .�i��. ��. �.���.r.i�.���:: ,�: 29.833 Merinos and underwear made from same, B. Alt-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.814 Pap1� gg�t��s.tr����i.��. �.����: .��.� .���.f.���.t.���: .'::. 29.823 Pencil •• lead . .  Firm of A. W. �'aber . . . . . . . . . . .  29.818. 29.819 Perfumed toilet articles that are consumed in use, V. Klotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29M2. 29.84., Pharmaceutical compounds. certain named, Nel-son. Baker & Comhany . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.828 Re�r�i::e:�� ���a�ose��hr�:r.e�h����g�nIi�:� don & Kenyon ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.832 Remedies for diarrhea and catarrh of the stomach and bowels. Chemische Fabrik Rhenania . . . . . .  29.831 

840 pages. 782 fine cuts, substantially and �.s�:16/g�r�';,�:!':ii�e;:��s"e����t:�I�'j: 29.836 

beautifully bound. Price in cloth, by mail, 1 . Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.838 
_ 

I 
Sk.rt facmgs. plu.h cord. Mann & Schafer . . . . . . .  :. 29.816 $4. Half morocco $5. Soap. laup.dry. W. G . . Meyer . . . . . . . . . . . . . . . . . . . . . . . . . .  29.845 

• . � .  . Starch, lIqUid for gIVing a gloss to laundry. F. 
ThIS splendid work 18 up to the tlmes. I?ecker . . .  , . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  29.846 

f ' Id h '  h f 
StatlOnery. Firm of  A .  W.  F aber . . . . . . . . . . . . . . . . . . . .  29.820 

t gives young and 0 30met Ing wort y o . Stationery. mi.cellaneou •. Firm of A. W. Faber . .  29.821 
-_d.._ I Tickets and stub hooks, Cyclists' Protective 

thought. It has llU1uenced thousands of League . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.822 

men in the choice of � career. It will give I 
TO��r:��.��:��r�';,ra��ag,.���:t��W:{I�·.��� 29.330 

anyone, young or old. irformation that will ' ·  ���!� ��:ii'i;c1:�.:�i�elf'appi;,;·6:·K: Ge" ·ish : : : : :  fil::i 
enable him to comprehend the great im· ·

1 
Truf�pc:l�� . .  ����� . .  ���.���i.�� . .  :.����.�����: . :: .�: 29.825 

provements of the day. It furnishes sug· 
t• fo h f '  t t' t' I A print"d copy of the .peciflcation and drawinl/! 01 ges Ions r ours 0 Ins ruc Ive recrea IOn. any patent in the forel<oing list. or any patent in print 

Send for illustrated circular and Issued since 1863. will be furnished from this office for 
complete table of contents. • • • I �Of c� .... !·pal�.i'[dJ'��';,��e:� .;:;;iiht'i, n����ng n&�b� 

MUNN & CO.,  Publishers, 
Office of the • • •  

SCIENTIFIC AMERICAN, 

BROADWAY, NEW YORK, 

Broadway. New York. Special rates will be given where 
n. large number of copies are desired at one t"lme. 
ve��gr����lr:�ttnl�ei��e��i�)I?Be g���de� �b:

b
r�! 

fri�E�i�fic�r�i�� ���{ !!'i�lsb���ittl: ��;�.f 'Po:���i Instructions address llunn & Co .• 361 Broadws..'-, New 
York. Other fureign patents may a:su be obtaincn. 

its with cheap paints is economy. cheapest" is as true as it is trite. most economical paints for all are Patton's Paints. No other paints 
surface 80 well or wear half 80 long 88 

tton' SL��rdPain ts 
Prices range from 15 eta. per gal. by the barrel. to $1.50 per 

sllf�tf:��:' iI:��� pa
.t�:::f.iIfR.:��:���::.�

t ��t�:�::� 
capable of 20.000 color combinations, free or our agents, or 
mailed for 10 ceuts. "How to Increase the Size or Your 
Bouse with Paint" free upon postal request. 

'C. Also Patton'. Paint (wAite paste form), same quality. "AS. E. PATTON CO .. MllwRok��. WI •.• fT. S. A. 

PEGAMOID 

).:::G:!t!�I!� M���T!�! 
. !nd motor parts and complete Machines. 
IElectrical Supplies. Telephones. 
: IT Send stamp for catalog. 
MIANUS ELEC. CO., Mlanus, Conn. 

'rHE TIN PLATE INDUSTRY IN THE 
Un ited States.-An interesting paper. showing theex· trilordinary development of t,he tin plate indul!ltry in his country, and the serious competition into which it now entering with the British industry. With 18 l1lus. trations. Contained in SCIENTIFIC AMERICA.N SUPPLE· 
MENT. No •. 1019. 1 0�O, 1 021. 1 0�2 and 10�3. 
Price ]0 cents each, or 50 cents for the series. To be bad at this office and from all newsdealers. 

"I·n�n N i n e  Cents Per Pound. L " A good qualiti for �pewriter or Office P ']::e. l� Ft�JIT dii:lr
AxTii['"larp�U'&o� a"tr CO .• Embos.ers and Catalogue Makers, t" HOLYOKE. MASS., U. S. A. 

·Y1:::;�;�:;.';�· "/ ' .: - . 
-��- -� --

����:.;--.:... ... ,:",::��, 

X Ray Apparatus 
E. V. BAiLLARD, 106 Liberty Street, N. Y. 

£. �or���u�po�!��J.I!}�or �u�.J!!� rncb fan and 2 batterieB. U. ROUI> HCast!ngs. complete. ,1 per set. Catalogue Free. C M. TURNQUIST, 216 South Clark Street, Chicago, Dl. 

(iACENTS ! $10 a day while they lasl 
..::JI 1,000,000 Diamond Safely Razors at 
� .Ac. each, postpatd. One to eve", man 

. toAo 8Aa'l'ell h(fIlBdf. Just to Introduce our . DlamODd Steel Hand.rorged Cutlery. IUUre 
'.� �m�dd ��rpeDrAM�.�to�eirT� 

LERY 4JO •• 00 Broadwal, N. Y. CU,. 

THE BICYCLE : ITS INFLUENCE IN Health and Diseaae.-By G. M. Hllmmond. M.D. A val· 
uable and ioterestillll paper in which the subject is ex-
���s�"eelJ ��eea�;�I�ri:'rp��s'i,��::'O��� u:'.ta�.d��i��s� �i tile cycle by �ersons diseased. ContalDed in SCIENTI FIC 
�::::k�"at tg�';,'tl:iC8i.� �� �"!;Wsd�c:JO ce

n
t& 

HANSEL�') RAILWAY. MACHINERY. 
R I NG rn. ' PoN o B I C Y C L f:6 \j � - 5 PRI N C. 5 . �-SP 7 to l 5  WARD 5T. Nt.WA RK . N. J  

F R E E OUTING CLOTHING 
BOOK. Beautifully 

Illustrated. Shows 1897 Styles. Only book 
g�

n.j��a�::".
�

u:���t'8� Issued. 

W HITE DUCK TROUSERS 
. ���e�r:lt�:f�-tln�t

n
�lrM>�1t':i�

t 
nescript«m.-Our trousers are made of extra quality Duck, in best manner.: side, 

watch and hip pocketsj taped seamSj wide 
bem on bottom and strflps on waistband 10r belt. All hand finished. Buy direct 
and sa ve retaUers' bi� proflts. 

H. ,. . LOMBARD, Outfi tteo', 22,24. 26 Merchants Row, BOSTON, MASS. 

© 1897 SCIENTIFIC AMERICAN. INC. 

lene number of the SC'ESTII'IC AMERICAN SUPPLE· 
MENT, describinll. With full i l lustrations, the most recent. Simple, or bome made and commerCial apparatus for Ileneratm", acetvlene OD the lar�e and smal l scale. 
1'he Jl'8.8 as made for and used by the mICroscopist and student j ita use io the m8.llic lantern. Tbe new French 
table lamp making its own acetylene. Contained in 
SCIE"'TIPIC AMERICAN SUPPLEMENT. No. 10a7. Price 10 cents. To b e had a t office. 

A Prime Smoke 
Don't think because the price is low, the quality Is not high. 

Dominoes 
The Finest Hand Made Stogie Cigars. 

Madeoffinefragrant Natural Leaf Tobacco, skill· fully grow:t selected and cured. AbsoluteJt �ure, 
��D::ig�k Jl;.�i.ridfn't �!�iMe� drugs. our 

100 for $2.00. Prepaid, anywhere in the United States. 
Sample box (dozen) by mail 30c. 

EMPIRE TOBACCO CO., Wheeling, W. Va. 

F if E "  NATURA l .  GAS A N D  SITE oft'ered to 
manufacturing plants. W. E. Cascadden, Lal>el, Ind. 

MODEL MA K ER k':�::n¥�';W?ra�����:J ��� machinery. M. SANGER, 36 COrtland¥ St., NEW YORK 

ICE ilI A CH I N �:S, C01"1I88 Enll'lne ... 111''''''''1'', 
nnd Bott l "l'S' llinchin .. ry. THE VILTER MFG. CO .• 899 Clinton Street, Milwaukee. Wis. 

CONTRACTS WANTED. 
To manufacture Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co. Raclne.WIs. 

DEAF!���·�LE�ltP"'!�l��E!PaJYlE! 
. 8eDdtoF. Hlle01 �,��:8;.':�f;�;; :�:.�lr!ri'o!��= FREE 
55000 We oft'er c .... b 10r simple Ideas. patented 

or not. Send 10 cents to cover postage and expense. and we will send plan and pa icularB. 
H. H. l"ItA·N K L I N  llIFG. CII .. �yrncu8e, N. Y. 

M O D  E L S :�� e�':!f.r
d 

j,����
r �':vtmc:: 

Tools and machines of all kinds manufactured. W. ;J. IlLAIR. 24 "'eat St •• New York City 

�i:e" _  

BAND FASTENERS ��::,.��� 
A. P. DICKEY MFG. CO., RACINE. WIS. 

F. N. ltOI:HRICH & CO., l00Fulton St.,NewYork. 
H�::i�

y :>�i.w'��OrM���':.!,��:i�dp\��\�·:.1�fP".,: 
clalMachfnery, Detail and Worlr.lng Drawin�sfurnlshed. 
Inventions and Mechanical Problemsworkedout. 

We have 6006 newhlghgr.adewheeJ!! bought from bankrupt dealers and 
r§b BICYCLE BARGAIIS. 

. willsell atfrom·'25up . Send rorci .... cula.r list. Blden 8appl1 Co •• &lu«0' 

WOO D E N  TAN KS. 
For Railroads. Mills and Manufactories. 

Builders of Steel Tower. and Tank •. 
La. Red Cypress Wood Tanks a specialty. 

W. E. eA I . U W J<: I . I ,  (:41 • •  
217 E.Maln Street, Louisville. Ky. 

Cbt $dtntifit Jlmtritan 
PUBLI CATIONS FOR 1891. 

Scientific American \ weekly), one year. e3.00 
Scientific American Supplement (weekly). one year, 5.00 
EX�m:g�!�¥sgfa��eli�fi���c �me�ca,: (m�nth: 3.00 
Buildin� Edition 01 the Scientific American (monthly). - 2.50 

COMBINED RATES In the United Stllte., Canada. and Mexico. 
SCientific American and Supplement. - 7.00 
Scientific American and Building Edition, - 5.00 Scientific American. the Supplement, and Building 

Edition. - - - - - - - - - - 9 00  

TERMS T O  FOREIGN COUNTRIES. 

.J,�rJt;�� f���i�f!��g�:i'i�i<:,f8 �::
i
?gll�:.

e
,r
ican 

U. S. EngliBh 
Money. :::se3: 

Scientific American (weekly). - - tl4.00 0 16 5 
Scientific American Supplement (weekly) 6.00 1 4 8 
Bulldin� Edition 01 the SCientific Amer-ican (monthly). - S 00 0 12  
Export Edition of the Scientific Amer-ican (monthly) In Spani.h and English 3.00 0 12 

COM BINE D  RATES TO FOREIGN COUNTRIES. 
SCientific American and Supplement, - 8.50 1 H 11 
Scientific American and Building Edi-

tion. - - - - - - - - 6 50  6 
Scientific A..mer!pan, Scientiflc American Supplement. and Building Edition. - 11.00 5 

nr Proportionate Rates for Six Months. 
The above rates include posta�e, which we pay. Remit by postal ur express money order, or draft to order of 
M U N N  & CO •• 361 Broadwav. New ,"ork. 
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