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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 & M ACHINE 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 * THREADING 

-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. 

AMERICAN 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) 
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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 LIGHTING. 
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 Statl onary 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. 
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