
',{eutili, jtUtfiCAlu. 
TO INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both contInents, and to possess un
equaled faCilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for priCes, 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 

MUNN & CO .• ottice SCIENTIFIC AMER.ICAN.361 Broad
way. New York. 

INDEX OF INVENTIONS 
POI' _bleb Letter" Patent oC tbe 

United State .. were Granted 

Ma.y 20, 1890, 
&ND E&CH BE&RING TH&T D&TE. 

[See note at end of list about copies of these patents.l 

Abrasive strips, apparatus for moulding, Q. W. & 
I. E. Boo t h . ........ . . . . . . . . . . . . .. . . . . . . . . . . . .  .. 428.298 

ACid, rosinduline monosulpho, C. Schraube . .... .. . 428,530 
Advertising device, H. A. Snyder .. . . ...... .. . . . .. . .  428.423 
Air brake pumps, automatic govornor for, G. W. 

Burbank el ai. . . . . .  . • .  .. . ......................... 428,299 
Air or other gases, apparatus for compressing, E. 

F. Clarke........ • .  .... . . . .. . . . . . . . . . . . . . . . . .. . .  428,458 
Alarm. See Burglar or other alarm. Low water 

boiler alarm. 
Armature for dynamos, etc., A. Schmid . . .......... 428,289 
Armpit shield. G. M. Sigsbee ... ... . .. . . . . . . . . . . .... . 428.534 
Axle, vehicle, W. Jones . . . . .. . .. .. . ... . . ' ............ 428,107 
Babywlliker. A. Burkholder . . . .. .. . . . .. . . . . . . ..... . . . 428.452 
Bag. SeeMaii bag. 
Bangle. J. P. Howard . . ......... .. . . . . . . .. . . .. . . ..... 428,339 
Barber's appliance. Dngan & Schoff . . . . . . . .. . . .. ... 428.203 
Bathtub, folding. E. H. Grant ... . . . . .. . . . . . ... . . ... . 428,480 
Bathtub. portable. J. A. Linden . .. .. . . . .. . . . . .. . . . .  428,252 
Battery. See GalvaniC battery. 
Bearing. ball. R. T. Torkelson... . ....... .......... 423,557 
Bearings, roll for roller .. J. W. Hyatt . . .. . . . . . . ... . .  428.492 
Bed, folding. F. Bennett ...... ... . . .. . . . . . .. . . . .. .. . .  428.368 
Bed. foldin�. J. David . . .... .... . . . .... . . .. . . . . .. . .... 428.200 
Bed. foldin�. A. E. Jacobson ... . .. .. . . . . . . .. . . . . . . .  428.212 
Bed, sofa, Newhouse & Hansen .. .. . . . .. . . . . . . . . . .. . 428.177 
Bell, alarm, Allen & Goulden ... .. .. .... . . . . .. ....... 428,198 
B�lt fastener. Parsons & Brown. � ••••• ' ............. 428,130 
Bench. See wash bench. 
Bit. See Bridle bit. 

Cigar bnnch roller. C. Browning .. , " .. . .. . . . . . . .. . . .  428,451 
Cigar bunches, apparatus for cutting tillers for 

long filier. O. Hammer.tein . . . . . . . ...... . . . . ... ..  428,208 
Cigar channel piece. H. W. Hoops. Jr . . . . . . . . .. . . . .  428.394 
Cigar wrapping machine, R. A. Bright .•••••• ••.••• 428,550 
Clay grindinll mill. H. 11:. Long .. . . . ... . . . . . ..... .... 428.172 
Cloth piling machine. J. Novotny . .. . . . . . . . . .. . .. . . .  428,128 
Clothes drier. A. Smith . . . . . . . . . . . .. . . . . . ... . . . . .... . .  428.535 
Clothes line holder. G. H. Regar.. ... .... ........... 428.412 
Clover hnller. D. Whiting . . . . . . . . . .. .... . . . . . . . . .. . . 428,260 
Clutch, friction. W. H. McConnell. . . . . . . ...... ..... 428,568 
Clutch mechanism. A. E. Brown . ....... ..... . . . . . .. 428.376 
Coat hanger. C. V. Doe .. . . . . ... ...... . . . ... . .. . .. .. .. 428.166 
Coffin fastener. H. C. Forshay .. . ... ..... ........... . 428.335 
Coke from ovens, device for removinJiir, W. H. 

Dinsmore ... . ... .............. . . .. . . . .. . ...... .. . .. 428,400 
Collar fastener. horse, W. S. Finney ... . . . .. .. . . . . .  428,205 
Collar. horse, C. K. Marshall .  . . . ...... . . . . .. ..... . . .  428,218 
Colorinll matter. A. Herrmann (r) ......... . . .  11.077. 11.078 
Combination article. J. B. Mitchell. . . ....... ........ 428,:;98 
Commntator brush for dynamos. L. Van Brown .• 428.073 
Compass. beam. Welles & Harrison . . .... . .. ........ 428.191 
Composition of matter, A. J. McDaniel . . . .. .. ... . .  428.219 
Composition of matter for use in the mechaniC 

arts, E. Andrews, ... , .. ...••...• ... ..... .. . .•.. .. 428,544 
Condenser. W. Simpkin . . .... . .. .. ....... . ...... . .... 428.233 
Confection moulds, machine for making, C. B. 

Overbaugh ................ . .... ........... . ...... 428.513 
Cooking apparatus, portable. S. J. McDowell . ..... 428.569 
Coupling. See Car coupling. Pipe conpling. Thill 

coupling. \Vire coupling. 
Conpling links. die for. M. Kennedy ........ . . . . .... 428.279 
Crank connection. J. E. T. Bartlett ... . . . . .. . . . .... . 428.297 
Crate. Campbell & Cox . . . . . . . . . . . .. .. . . . . .. . . .... . . . . 428.331 
Crate. �'. Eo Spencer . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  428.152 
Creel for warping machines. F. A. Whitmore ... .. . 428.261 
Crocheting or overseaming machine, J. M. Mer-

row . . . .. . . .. .. .... ...... . . ... . . .. . .. . . . .. . . . . . . . .... 428.508 
Crncible fnrnace. J. B. AlzullSray ... .. . . ........ . ... 428."1 
Crupper stuffing machme. B. A. Schnier . . . .. . . . .. .  420.419 
Crntch. J. Dobney .. ... .. ... ... . ...... . . . ........ .... 428.467 
Cnltivator. W. J. Oohn ...... ... . ...... . . . .. .. .. . . . . . .  428.5b.Q 
Vnrb. street, H. H. Wainwri�ht .. . ........ .. . . . ..... 428.432 
Corry comb rack. A. B. Friedmann ... . .. ......... .. 428.035 
Cut-<llfgear, engine. N. Chandler . . . . . . . . . ........ . . .  428.453 
Cot-ont, N. P. Stevens ..... ..... . .. . .... .. . . . . . .. .... . 428.3.'>8 
Cutlery polisher and sharpener, M. Siersdorfer ... . 428,321 
Cutter. See Paper cutter. 
Cutting machine. wood. J. L. Gage . .. . . . . . . . . ..... .. 428.475 
Damper. stovepipe. D. L. Osborn ..... . . . . . .. .. . . . . .  428,129 
Decorticating machine, J. T. Stewart . .... . . .. . . . . 428.257 
DeGtal fiask. J. E. Register ... . .. . . . . . . . ..... . . . . . .. .  428.139 
Desk, duplex. W. O. Partridge ..... . . . . . . .. . . . .. . .. .  428,407 

Bituminous rock, etc .• apparatus for reducing.J. Digester. lead lined. S. Smith .. . . . , •••••••••••••••• 428,149 
B.Jardine ........................ , ........ , ........ 428.251 Digger. See PosthOle digger. Potato digger. 

Bleaching powder and caustic soda, making. Pen- Door check. pneumatic. J. A. Sherman ....... .... . .  428,282 
nock & Bradburn ....... .... .. . ... . .. . . .. . . . .... .. .  428,408 Drainage connection. surface water, C. P. K .  

Blind. J .  Naylor. Jr . ...... . .. . .. . . ............ � . .. . . . . 428,570 Kahler ' ............. .......................... , .... 428,342 
Block. See Brake block. Dredging maChine, A. W. Robinson ...... ...... .. .. 428,141 
Board. See Sign board. Dredging machine, spud-actuating devlCe, W. S. 
Boat. B. Jarrell .. . . . ... . . . .. . . . . . ........ ..... ......... 428.213 Carkin ...... . ... ..... ....... . .. ......... ..... ..... 00 428.163 
Bolt. See Fish plate bolt. Dress stays. machine for covering, F. Rockett . . . .  428,142 
Bottle, ink, A. E. Dain ••• , . .•.••••.•••••• •••• . ••.•••• 4:28.554 Drier. See Clothes drier. 
Bottle neck finishing machine. C. Leng . . . .. . . . . . . .  428,214 Drill swaging stock. Laundry & Warren .. . . . . .... . .  428.498 
Bottle stopper. Fox & Hegele ... ........ . . . . ... . .... . 428,248 Dust collectors. ventilating hood for. J. T. Briggs 428.067 
Bottle stopper. H. B. Stewart ......... . . .. . . . .. .. . . .  428.425 Ear mulf. C. Moore . . .. ......... . . . ....... .. . .... .... . .  428,511 
Box. See Fly paper packing box. Tool box. Earth. apparatns for raising and mOVing, R. T. 
Box or canister. S. E. Cornell . .. .. .. ... . ..... . . . .... . 428.272 White ... . . . . . . . ...... . .. ............ , .............. 428.43'1 
Bracelet. L. S. Beals . ...... .... .. ................. .. . 428,147 Eaves trough beading machine. T. C. Belding .. ... &28.519 
Brake. See VehiCle brake. Telocipede brake. Eccentric rod. W. Wrillht . . . . .. . . . . . ................. 428,542 
Brake beam connecting rod, C. Feil ..•...... .•.•.... 428.333 ElectriC current generator re2ulator, G. Pfann-
Brake block. H. J. Richardson ......... . . .. . . . .. .. .. 428.230 kuche . . . . . . . . . . . .... ..................... . . ........ 428.317 
Brake shoe. C. Herron ........ . . . .. . .. . . ....... . ..... . 428.305 ElectriC furnace for melting metals. E. A. Colby •. 428,378 
Brick machine, H. E. Long . ........ . . . . . . . . . .. .. . . . .  428.1j3 Electric indnction device. E. A. Colby .... .. ... .. . . .  428.379 
Bridge gate. swinging, P. H. Day . . ....... .. ... ..... . 428.0�9 ElectriC machine or electric motor. ·dynamo. E. 
Bridge. suspension, J. O. Hill.. . ....... . . . . ....... . . .  428.:!38 Croasdale .... . ... . .............................. 428.:l80 
Bridle bit. S. J� Adams. Jr . . ... . . ..... . . .. .. . . . . .... .  428.197 Electric meter. A. Fra�er ........ . . .. . . . . .. ......... 428.084 
BrUSh. J. Rich . .... .. .. . . ..... ...... .. .. . .. .. . . . ...... 428.140 Electric meter. J. F. Mehren ........ .......... ...... 428.230 
Brush attachment. 1. A. Hortman . . . .... ... . . . . . . . .  428,491 Electric meter. E. W. Von Siemens .... .. . .. .. ...... 428.290 
Brush, electric bath, R. E. Williams ..• •••••••..••• 428,.540 Electric motor, W. H. Chapman ................•.... 428,4Il4 
Brush holder, J. M. Riley . . ............... . .. . . .. .. .  428.415 Electric motor or generator. H. Groswith . . . ....... 428.481 
Brush holder. palette. J. F. Way . . . .. . . . .. . . ..... . . .  428.�39 ElectriC motor regulator. W. H. Knight ......... . .. 428.169 
Buckle. S. E. Harsh .... .. . . . . . .. . . ... . . . ... . . . . . .... . .  428,488 ElectriC signal Circuit. O. W. Hart . . . . ...... 00 • • • • • •  428.095 
Buckle, harness, J. Q. Steele . . .... .. ...... . .. . .. . .. .  428,154 ElectriC wires, elevated conduit for, H. N. Rut-
Bur�lar or other alarm. L. F. Lamkin .. . . ... .. . . .. . 428.112 tan .. . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . ... . . .  428,145 
Burner. See Oil burner. ElectriCal converter, W. Stanley. Jr . .. . .. . . ..... . .  428,57'" 
Buttonhole strip, A. L. Newman . ... . . . . . . . . . . . . . . . .  428.5'11 Electrical converters, building, W. Stanley, Jr .... 428,575 
Cabinet. family bible. J. Melville . . ........ .. . .. ..... 428.315 Electrioal cut-ont. W. J. Jenks .. . . ........... ....... 428.564 
Cabinet. physician's. Noll & Lowe ..... . . . ......... 428.406 Electrical heater. J. I. Ashbaugh .................... 428.443 
Calendar. H. S. Prentis. . . . ....... . . . . . . . . . .... .... . . .  428,318 II:lectro-deposition. D. Garrett . . . . . . . . ....... . ...... 428.087 
Cam, multiple. H. S. Prentiss... .......... .......... 428,:;19 Elevator gates. means fGr operating. A. Newell •.. 428.126 
Camera, T. H. Blair .. . . . ... . . . . ... .. .. ..... . . .. .. .. . 428.�48 Elevator reversing mechanism, E. T. young . . . . . .  428,196 
Can closure, A. S. Lambert. ... .......•.... • . ..... 428,:).t3 Engine. See Steam engIne. 
Cart attachment. street. W. S. Livengood ....... . . .  428.501 Eraser. blackboard. F. F·anmng .... . . . . . ...... .... 428,585 
Car, coal, E. R. Steinhilber . . . . . . . . .................. 428,235 Eraser. pencil, M. A. J�. Thomas ...... . ............ 428,324 
Car couplin". H. C. Armstrong et al .. ....... .. ..... 428,546 Evaporating appamtus. A. Miller ...... ............ . 428.281 
CAr coupling, W. Davids . . . . . . .....•......•....•..... 428,164 Exhibitor, goods, Krause & Wright ..•.•.••.. ..•..•. 428,111 
Car coupling. J. A. Frenzel.. ........................ 4�s,;,g9 Fair leader. W. N. Gesner . . . . . . . . . . . ........ . . .. .. .  428.191 
Car couplin�. �Iartin & Harris .. . ............ 428.118. 428.119 Farm gate. J. Stephenson ............ .......... ..... 428,537 
Car coupling. J. Mutton .......... ... . ........... .. . . .  428.347 i'astening device. W. J. Boda .. .... ..... . . ......... . 428.063 
Car coupling, J. F. Shannon... .. ................... 428,.35 5 Faucet, M. N. Maloney . . . . . ........... . . . . ..... ... .. 428,503 
(;ar drawbar and link, railway. G. Leverich .... .... 428.215 F'eedwater purifier. Pencock &; Reagan, Jr .... ..... 428.131 
Car. freight. E. F. Hammeken . . ............. . . . .... 428.0!13 �'ence. D. i{. Briglls .. . . . . . . . . ........... ............ . 428.!dl5 
Car or other dome. S. Strahan . ....... . .... , ......... 428,428 �'ence post,J. Copenhaver . . . . . . . . . . .. . . . . . . .. . . . . . .  42b,300 
Car, raHway, J. A. Brill . ............................ 42&,068 Fibrous plants, machine for scraping the pulp. 
Car. sleeping. W. C. Waite ......... . . . . . . . .. . ... . ... . 428,258 etc .• from. R. G. Ward ......... .. . .... ............ 428.32.5 
Car stake. A. Morison . ......... . . ... .. .. .. . . . .... . . . .  428.567 File. paper. A. Dom ...... . . . .. . ......... . ....... ... . 428.555 
Car step. C. Freese ........ . .... . . .. .. .. . . . .. ..... .. . .  428,168 File. paper. P. J. Panly. Jr ........ .. . . . . . . .......... 428.f>l7 
Car. street. J. W. Evans .. : ..... ..................... 428.081 Filter. E. Bourne .............. ....... ..... ........ ... 428.162 
Car wheels. fiask for moulding. J. R. Whitney . . . .  428.29:1 �lreplace. C. L. Pa�e . . . . . . . . . . . . ........ . . .. .. .. . . .. 428.278 
Cars, etc., attachment for street. W. S. Liven- Fish plate bolt, Tyzick & J�awton . .. .. .. . . . . .. . . . . . .  428,431 

good .. . . . . . . . ............ . .. . ..... .............. .. .  428.5()0 Flask. See Dental fiask. 
Cars, center bearing plate for railway, C. T. Flue scraper, D. K. Strachan . . .... . . . . .. . . . .. . . . .. . .  428,5:)8 

Schoen .. . .. . . . . . . ..... ............... ... ........ 428,527 �'Iushing tank, A. Rosewater .. . . . . . . . .. .. . . ....... .. 428,254 
card "rinder, R. Schofield ..... . . . . ...... . . ....... . .  428.529 Flypaper packing box, H. Jarmuth ....... ........ . .  42B.277 
Card grinding machine, C. H. Foss .............. ... 42H.082 �'ood, capsnled conden8ed. J. Maggi . . .. . . . . . . . .. .. 428.502 
Carillon, L. Haberkam . . .  _ . . . . . . . . . ..... ............ .  428,207 Foot, ext.ension, E. L. O'Connor . . . .. . .. . . .. , ....... 428.220 
Carrier. See Cash or bundle carrier. Force, sprinkler. A. Speirs ......•...• , .• ••...... •.. 428.234 
Cart. road, J. B. Burroughs .. . . . . . . . . . . . . . . . . .. .. . . .  428.3JO F·onntain. C. P. F. Baillairge . . . . ...... .. . . . . . .. ... . . .  428.:165 
Cartridge loading and unloading tool, combina- Fuel economizer, R. Newton ........... .... . ........ 428,405 

tion. G. S. Adams . . . . . . . . . . . . . . . . . . . . . . .. .... . . .  428.328 Furnace. See Crncible furnace. Electric fnr-
Carving machines, work holding table. F. R. Pot- nace. 

ter . . . .... ....... . ..... ........ . . . . ....... . ....... 428.351 Furniture, J. Gramke. Jr ..... . ................. . .. . 428.090 
Cash car. A. & A. Iske . . . . .. . . . . . .. ............... . . 428,102 GalvaniC battery. A. J. MacDonald . . . . .... . . .. .. . 428.016 
Cash indicator and register, J�. T. Weiss . . .. ........ 428.259 Gas, apparatus for separating liquids from natu-
f!ash or bundle carrier, Tc Wilson. Jr . ...... . . . . . . . .  428,191 ral. W. Moore . . . . . ................ .. .... .. ...... . .  428 .. ')99 
(Jash recorder and money drawer protector. H. Gas holder. A Newell. . . . . . . . " ....................... 428.125 

Donaldson . . . . . . . . ................................ 428.:ro2 Gao holder. Newell & Kehr ....... .. .. . . . . . . . . . ...... 428.127 
Cash register, T. Carney .. . . . . . . . . . . . . . . . . . . ....... . .  428,270 Gas lighter, electriC, R. T. Walton .... ... . . . . ....... 428,4:>3 
Cash register and indicator, Carney & Snyder . . . . .  428,269 Gas producer, W. J. Taylor ... ...... .. . ............. 428,237 
Casing head, M. R. SkInner . . .. ............. .. . . . . .. 428,422 Gate. See Bridge gate. Farm gate. 
Caster. F. 11. Roedell . . . . . . . . .. .. . . . .. . .. . ........... 428.113 Gate, W. Smith . .. . . . . . . . . . ... ................ . . . . .  , .. 428,536 
Caster. C. Stengel . . . . . . . . . . . . . ..... ....••.••...•...... 428,]55 Glassware grinding and polishing machine, Wood 
Celery hilling machine. M. M. Ranney .. ............ 428,352 & Snobur�er . . . .................... ......... ..... 428,195 
Chair. T. H. Speakman . .. . ............... . ......... . 428,150 Glove fastening. R. H. Hutchinson .... ............. 428,100 
Channel iron, S. Stuart . ... . . . . .. ... . . .. . . . . . . ...... .  428.29) Glycerine from spent soap lye, recovering, 
Check. baggage. F. H. Crump ....... . ..... . .. . .. ... .. 428.4611 Domeier & Hal/emann . . ..... .. .... . ......... 428.468 
Check hook. L. Rooney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.320 Glycerine from spent soap lye, recovering. E. K. 
Chisels. machine for dressiDg toothed, F .  G. Mitting.... . ............................. 428,509, 428,510 

Smith . . . . . . . . . .. . ............ ........ ....... ...... 428,:157 Glycerine, pnrifying. O. C. Hal/emann ...... ..... .. .  428.484 
Chnrn. J. L. Smith ...... . .. . . . . .. .. .  , ................. 428.323 1 Glycerine recovered from spent soap lye, distill-
Chnrn power. W. H. Swogger .......... . . . . . . . .. .. . .  428.158 ing. DomeIer'" Hagemann . . . .. . . . .. .. . . . ....... 428.471 
Churns, removable strainer tor, A. W . llcLlU"en .. &28,-IW Governor, �top, BolO &; llllwilton . . . .. .. , ........... 428,064 

Graphophone. M. L. Deering . . . . . . . . . . . . . . . ....... �28.273 
Grinding machine. E. H. �"'entoTl........... ....... 428,204. 
Grinding twist or other drills, machine for, 

Storey & Bamford ....... . .. . ... . .. . . . . . . ...... ... 428.426 
Guard. See Railway crossing stock guard. Tail 

guard. 
Gun carriage. B. B. Hotchkiss . .. . ... .. . ...... ........ 428.209 
Harne fastener. L. Anderson ...•.....•.•. . . . ... . . .  428.059 
Dammer handle attachment. M. E. Reilly ...... . • .  428.524 
Handle. See Knob handle. Vehicle handle. 
HanU'er. See Coat hanger. Tobacco hanger. 
Harrow. W. M. Brinkerholf et al . . ........... . . .... . 428.329 
Harrow. J. H. Hanson . . . ...... ....... .... ............ 428.392 
Harrow, D. C. Markham . . .. . . . ............... ...... . . 428.310 
Harrow tooth holder. reversible. D. C. Troxel •...• 428.185 
Harvester, G. G. Hunt . . . . . . . . . . ...... . . ........... . 428.275 
Harvester. grain. J. A. Graham ........... . . . . . .. . . .  428.479 
Hat brims, apparatus for heating and softening, 

H. H. Tnrner et al .. .... ....... . . . . . . ............ 428.539 
Heater. See Electrical heater. Seed meal heat-

er. Watering tank: beater. 
Heater. C. L. Haight .......... .... .... . . . . . ... ..... . .  428.336 
Heater. W. H. Randall . . .. . . . . . . . . ... . . .. ........ . . .  428,137 
Hinge. M. A. Morris . . . . . . . . . . . . ... . . . ......... . . . . .. 428.402 
HOisting and conveying device. O. W. O'Dell ...... 428,349 
HOlsting' machine, A. T, Kelliher ....••••. . . . . ...•.. �8.108 
Hoisting machine. H. B. Telft . . . . . . . . . .... . . . ....... 428,430 
Holder. See Brush holder. Clother line holder. 

Gas holder. Paper holder. PIa Ie. cuP. and 
sancer holder. Sash holder. Twine holder. 
Twine or cord bolder. 

Hook. See Check hook. Singletree hook. Whiffie-
tree hook. 

Hops. apparatus for extracting. J. Irlbacker . . . .. 428.101 
Horse spreading device. Hague & Bolles ........•.• 428,485 
Horseshoe. E. & P. Maloney ........ . ........ . . .. . . . .  428.117 
Horseshoe. W. F. Rice" ... . . .. ............... ...... 428.229 
Horseshoe. J. Rnssell ..... ... . ..... . .. . . . . .... .. ..... 428.231 
Hub. metallic wheel. A. L. H. Messmer . . . . . . .. ... 428.312 
Hydrant. fire, Viney & Dalton ...... ... ...... . ...... . 428,578 
Hydrocarbon oils, apparatus for burning, E. 

Rogers. . .......................................... 428.35a 
Ice cakes, apparatus for planing, J. Kavanagh ..•. 428.565 
Ice cream freezer. E. H. Shaw .. . . . . . . . . . . . . . .. . . . .  428.148 
Ice cutting implement. O. F. Jarvis .. . . ..... . .... . .. 428,563 
Ink, produCing �ndelible aniUne, J. Scllitrmann... 428.146 
Inking pad and holder. J. E. Bohac .. . .. . . . . . . . . . .  428.2(2 
Insulator. electriC. E. Andrews .... . . . ... . ..... . . ... 428,545 
Insulator for electriC railway wires. H. P. Brown_ 428,071 
Iron. See Channel iron. Soldering iron. 
Ironing table. J. Shnll .. . .. . . .. . . .. . .. . . . . . . ... . . . . . . .  428.53:l 
Jack. See Wagon jack. 
Journal, jOllTnal box, and bearing, anti"frictlon, 

J.1<' Morell . . . .......... ..... . .. . . . . . .. . . . . ...... 428,400 
Key instruments, apparatus tor playing'. P. 

Ehrlich . . . . . .............. .. ...... . . . . . . .. . . .. . . . . .  428.244 
Knitting machine. J. P. Harriman . . .. . . .. . .. . . ..... 428,304 
Knob handle. lock. H. Anderson . . . .. . . . . . . . . . . . . .. . 428.442 
Knobs to sockets, means for attaching door, E. B. 

Owen ... ........ . . . . . . .. . . .. . .... .. . . . . .  00 . .. . .. .. 428,285 
Labe!ing apparatus, hand, H. R. �'ay .•••••••••••• • 428.246 
Lace f""tening shoe. M. J. Ward ... . . .. . . .. .. . ..... . 428,434 
I,adder, step. Coolahan & Fleeman . . . .. . . .. .. ... . . . .  428,460 
Ladle and monld for lead hammers, combined. C. 

H. Field. Jr ... .. ...... .. . . .... . . . . . . .... .. . . . . . ... .  428.MB 
Lamp. R. T. Barton .... ... ....... .. .. .  , ............... 428,367 
Lamp. alternating current arc, G. Westinghouse. 

Jr . . .......... . . . . . . . ............................... 428,435 
J�amp, ar� C. P. Breese ...................•.•• ••••.•• 428,066 
Lamp burner attachment. Ill. S. Crockett . .. .. .. .. .  428.463 
Lamps, device for elevating and lowering electric, 

Morris & Voll . . . . ............................... .. 428.401 
Land roller and ditcher, combined, P. Verli1f •.•.•. 428,187 
Latch, J. V. H. Nott . . . . . . . . . . .. . . . . . .. . .... . . . ... .. . .  428,348 
Latch, alarm. M. A. Dibble . .... . . ... . .. . . .. . . . . .. . .  428,381 
Lifter. See Transom lifter. 
Liniment. S. J. Lancaster ...... . . ....... . . . .. . . . .. . . .  428,344 
Lock. See Magnetic lock. Time lock. 
Lock. O. R. Cooke .......... . . . . . ..... ... . . . .. .. .... . .  428.553 
Locomotive, J. E. PI.illips ............ . ..... ......... . 428.179 
Locomotive. electriC. J. F. McLanghlin . .. .... .. . . .  428.175 
Locomotive or car pilot, A. Komp ... .. . . ...... . . . . .  428,110 
Loom. West & Wood .. . . . . . . ................... . .. . . .  428.436 
Loom for weaving pocket •• J. T. Meats ............ 428.253 
Loom shedding mechanism, J. IIaggenmacher .•.. 428.584: 
J.rt)om shuttle changing mechanism, A. Sinclair ... 428,322 
Loom smash protector mechanism, Thowpson & 

Crook ................... . . . . . . . . . ................... 428,292 
T,oom temple. J. E. Prest ... .................. 428.132, 428.13., 
Low water boiler alarm. O. E. Gnss ..... ..... ....... 428.482 
Mallnetic lock. W. W. Fenner ... . .... . . . . .. . . . . . . . .. 428.247 

Mal/netic lock. J. Schneider ..................... .... 428.256 
Mail bag and fastener therefor. A. H. Enholm ... 428.387 
Mail pouch. W. H. Price................... ......... 428,228 

Mailing case for bottles. E. R. Phillips . ..... . ...... 428.410 
M atrix making machine, type die holder for, C. 

L. Redfield . . . .................. .. ................. 428.138 
Mechanical movement. J. P. H. Gastrell . . . ...... . 428.176 

Metallic preCipitates. treatment of. E. K. MltUng. 428.566 
Metals, melting, refining. and casting, E. A. Colby 428,552 

Meter. See Electric meter. 
MilL See Clay grinding mill. 
Mill appliance. S. Forter . . ........ .. . . ... . . .. . .. ... . .  428.301 
Mitten. R. F. Levy .. . . .... . . . .. . . ........ . . . .... ..... 428.115 
Motion, mechanism for transforming reciprocat .. 

inll into rotary. J. P. H. Gastrell . ... . . . . . ...... 428.477 
Motor, See ElectriC motor. Spring motor. Street 

motor. Wave motor. 
Mower or harvester cutting apparatus, C. W .  

Crannell . . . . . . . . . . . . . . . . . . . . . . . . .......... . ... . .... 428.0'17 
Mowers, combined grass receiver and dumper for 

lawn. J. P. Blondeau . . . . . . . . . . . . . . . . . ............. 428.371 
Mowers. grass receptacle for lawn, C. Buchmuller 428.074 
Multiple switch board system. three-Wire, E. P. 

Warner . ............. ........... . . . . . ........ . . ... 42!i.139 
NaiL J. Haish ........ .... ... . . ....... . . ...... .... . .. 428.091 
Naihnl/ implement. hand. J. Jessop ....... . .. .. ..... 428.105 
Nallinll machme. Ross & Bilbie ................ _ .... 428.255 
Needle. O. H. Blood . . . . . . ........ . . .. . ... . . ..... .. . .. 428.263 
Nut lock. Trimble & Kirkpatrick . . . .. . . .. . . . . . .. . . . .  428.183 
Oil burner. M. Hathaway ........... . ...... . ......... 428.096 
Oil feeder. R. B. Price . . . . . ......... ... .. ........ . . .. 428.135 
Ordnance. hydraulic brake for. H. Schneider .. . ... 428.418 
Ore feeder. G. C. Mueller . . . . . . ...... . ...... . . ..... . . 428,346 
Oven. baker's. E. A. C. Petersen . . . .. . . .. . . . . . . ..... 428.521 
Overdraw loop. S. E. Harsh ..... . . . . . .. ....... .... . .. 428,487 
Pad. See Inking pad. 
Pail. dinner. Heeckstadt & Moe . . . ... .. . . . . . .... . .. 428.097 
Paint vessel and packalle. H. J. Koempe1 . . . . . . . • . .  428.109 
Paper bag machines, strippi.ng attachment for, T. 

R. Troendle ... . . . . . . . . . . . . . .... .. .. .............. 428.184 
Paper cutter. roll. D. F. Crowder .... . ........ ....... 428.464 
Paper, frame for coatini&' aristotype, E. A. Gilbert 428.0&.1 
Paper holder and cutter. roll, L. Ehrlich ... .  428.473. 428.474 
Paper holder and cntter. roll, E. S. Knight .. . ..... 428.400 
Paper holder and cntter, roll, C. K. Pickles ........ 428,523 
Paper holder and cntter, roll. G. Rein ...... .. ...... 428.525 
Paper holder and cntter. roll. E. B. We.ton ... .•.. . 428.192 
Paper, machine for applyinJ( wax to. Watts & 

Henry ..... . .. . . . .. . . ....... . . . .. . . . . .. .... .. .. . . . . .  428.190 
Pen. ruling, H. H. Hazen et al ... .. . . . . . . .. . . . .... . . .  428,250 
Phenyldihydroqninazoline, C. PaaI. ............ .... 428.286 
Photo-meChanical printlDg plate, O. Dubois .. . ... . 428,472 
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Pick handle sleeve and head brace. G. J. 
Schoettle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ ...... 428.528 

Pictur�s, manufacturing transparent relief, W. 
Hagelberg ............................... ..... . . .. 42!i,483 

Pipe connection, flexible. H. Vering ..... . . . . ... . ... 428,186 
Pipe conpling. A. Cochra n .  ... ... . ................. 428.076 
Pipe stopper. W. Baguley . . . . .......... .. . . . . . ..... 428.364 
Planer tool attachment, J. Wilkinson . . . . .... . . .. . .  428.360 
Planter and fertilizer distributer, seed, J. M. 

Johnson . .. ...... . . . . ........ . . . . . .. . ......... ...... 428.341 
Planter. corn. K. Boland . . . . . . . . . . . . . . . . . . . . . . . • . . . .  428.:m 
Plate. cuP. and saucer holder. J. H. yund . . . .... . . .  428.54:� 
Pliers and calipers, balance wheel. G. B. Widdi-

field. . ... . . . . . .. ............... ... ................ 428.1!13 
Plow irons, press for shaping, W. W. Speer . . . ... .. 428,151 
Plow, snlky. C. Anderson ... .. . . . . . . . . . .. . . . . . . . . . .  428.295 
Post. See Fence post. 
Posthole digger. I. J. Merrick . . ..... . . . . .. . . .. . .. _ .. 428,507 
Potato digger. G. M. D. Pomeroy . .. . . . .. . . . . . . . . ... .  428.288 
Power. See Churn power. 
Power transmitter, H. R. Knox .•••.••.••••.••••••••• 428.491 
Press. See Printing press. 
Preserving compound, Bate & Owen .•. " ••••....••. • 428,161 
Printing attachment for paper bag machines, E. 

Stanley ....... .. . .. . ............................ 428.153 
Printinll press. J. Thomson .... . . .................... 428.182 
Projectiles, detachable gas check for, H. Maxim .. 428.311 
Protector. See Tree protector. 
Pulley. split. E. J. Pennington . . . .. .... .... ....... .. 428.520 
Pump. I. Thornton... .......... ............... ... .... 42�.238 
Pump. steam air. A. P. Massey . . . . . .... . . . . . . .... . . .  428.120 
Pnnching machine. J. M. Rtley . . . . . . . ..... . . ..... . . .  428.414 
Puzzle. B. W. Charshee . . ... . . .. . . .. . . . . . . . . . . . . .. .. . 428.4.>5 
Puzzle. P. Foy . . . . ... . .......... . . . . . . . . . . . . . .......... 428.083 
Rack. See Curry comb rack. 
Rag dnster. Taylor & Bradburn .. . . .. .. .. . .......... 428.42'J 
Railway. cable snbnrban. C. E. Emery ...... 428,384. 428.386 
Railway crossing stock gnard. C. O. Davidson ..... 428.078 
Railway. electriC. R. M. Hunter ..... 428,098. 428.210. 428.211 
RaHway. electriC. Legg & Nile ........... . . . .... . . .  428.199 
Railway track drill. A. R. Paulus . . . ................. 428.516 
Railway trains, electriC communication with, T. 

J. Houck ........ .. ... .. ......... .. . . . . . . . . . . . ... 428.562 
Ratlways. horizontal defiecting pulley for cable. 

G. Leverich . ...... ..................... .. . . . . . . . . .  428.216 
Railways, terminal facility for suburban, C. E. 

Emery . . . . ...... ................. ... .... ...... '" . .. 428,385 
Railways. trolley arm snpport for electric. F'. B. 

Rae . ...... .......... .. ........ . . . . . . . . . . . . . . . . . ...... 428.136 
Rail ways.. trolley system for electric. H. P. 

Brown... . ..... .. .. .. . . ..... .. .... . ................ 428,072 
Rain water conductors, joint for, J. W. Abrahams 428,262 
Range, D. H. Erdman .... ................... ...... 428.245 
Rece1ving payment and deli verinjl value in ex .. 

change therefor. apparatus for, J. Owen .. . ... . 428,514 
Recorder. See Cash recorder. Time recorder. 
Register. See Cash register. 
Regulator. See ElectriC current generator regu

lator. 
Rifie fore sight. Cochran & Bond ...... . . . . . . . . . ..... 428.158 
Ruasting hearth attachment for operating stir-

rers, I. B. Hammond . ........ . .. . . ................ 428,09:1 
Rod. See Eccentric rod. Stair rod. 
Roller. See CIgar bunch roller. Land roller. 
ROlling SWItch points. rol\s for. I. D. Weaver ... . . . 428.580 
Roof cresting. C. B. NeI80n . . . . ..... .. ... . .......... 428.315 
Roof for factory bnildings, shed, L. Kick .......... 428.494 
Rnbber striping device, N. C. Videto ....... ...... . . .  428.\08 
Sad iron, self-heating. Morrow & Curtis. Jr . . . ..... 428,403 
Saddle and attachment, harness, P. Donohue ... . . .  428,167 
Safe, burglar proof. C. O. yale ............ . . . . . . . . .  428.240 
Salt. apparatus for manufacturing. A. Miller •... . .  428.121 
Salt. manufacturing. A. Miller .... ... ......... . . ... .  428.282 
Sash cord fastener. G. Moebs ....... . .... . . ...... ... 428.122 
Sash cord fastener. Randel & E·rench.. . . .. . . .  . .•.. 428.130 
Sash fastener. Jenkins & Bishop . .. . .. ............. 428,306 
Sash holder. W. H. Bennett ......... ....... ..... ... 428.547 
Sash holder. G. Kendall . . . ....... . .. . . .. . . . . . .. . ..... 428.397 
Saw, H. F. Poore ............... .... .. ..  : ........•.... 428.411 
Sawmill do�. P. Payette . . . . . . . . .. . .... . . . . ...... . . .  428.518 
Scales, wei�hing and price. H. C. Hart ............. 428.560 
Scraper. road. V. Mendenhall . . ........... .. .. . . ..... 428.506 
Screen. See Window screen. 
Screw tap. F. Hoerle. Jr . . . . . . . . . . ... .. ... . ........... 428.190 
Seed meal heater, cotton, J. S. Price .... . . . ......... 428,1.-34 
Semaphore appara.tus, electric, Stitzel & Weine-

del . ... . .......... .. . ............................... 428.57n 
Sewer trap. J. A. 1. Claudon . . . . . .......... . . . . . . . . . .  428.457 
Sewing machine feeding mechanism, M. C. Lisle 428,17. 
Sewing machine table. Donn & Cuthbert . . . . . ...... 428; 82 
Sewing on buttons, machine for. \V. E. Bennett •. 428.548 
Shade fixture. window. A. B. Dunkle . . . . . . ......... 428.3:!2 
Shade or refiector. E. Blackman . . . . . . ....... . . . . . .  428 •. 169 
Shaft bearin�. H. Schneider. ..... ............ ...... 428526 
Shaving machine. J. M. Riley . . . .................... . 428.416 
Ship side scuttle. E. J. Preston et aI ..... . .......... 428.227 
Shirt. R. H. Hutchinson .......................... ... 428.093 
Shirt. M. Penkert . .... . ......... ................. . . . . .  428.409 
Shirt or vest and suspenders, combined, J. T. 

Brodnax... ..... ................... . ........... 428.374 
Shock compressor and binder. W. T. Parks ... .. . . .  42B.178 
Shoe. 1'\. J. St.ough .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  428.157 
Shoemakers' tools. device for heating, D. A. 

Brown .t al.... ..... . . . . .......... . . . . . . . . . .  . . . . 128.069 

Sickle driving mechanism. Gibbons & Heaberlin .. 428.088 
Sign board. fiexible and transparent, C. Galle ...... 428.086 
Signals, etc., automatic system for operatin�, 

Wayland & Baldwin.... ........... ... . ......... 428.579 
Singletree hook. A. Scott . . .......................... 428.531 
Sliding and swinging gate, C. C. Alexander .. ...... 428,160 
Soap lye, apparatus for concentrating spent, 

Domeier & Hagemann . . ....... . .. . . . . . . . . . . ..... 428,469 
SoaP lye, apparatus for the distillation of con-

centrated, Domeier &, Hagemann ......... ' ...... 428,470 
Soap shaker. W. T. Russell . . . ...................... 428.144 
Soldering iron. C. W. Shedd . .. ........... . . . . . ....... 428.532 
Soldering iron. self-heating. Sundeen & Molander 428.236 
Sor�hum and sugar cane, apparatus for roasting 

and treating, A. J. Adamson ....... . . . . . . . . . . .  428.439 
Spindle bearing. W. F. Draper ................. •... 428.557 
Spinning spindle support. W. F. Draper ..... ..•. . . .  4Z8.556 
Spoke socket for vehicle wheels, J. F. Fuss . . . .•... 428.:102 
Sporting trap. W. T. Hill ........................ ... .  428.48� 
Spring. tJee Vehicle spring. 
Spring motor, A. A. Wood . . . . . . . . . . . .. ... .. . . . .... 428.:26 
Sprinkler. See F'orce sprinkler. Water sprink-

Jer. 
Stair rod. G. Meisenbach. Jr ............. . . . ...... . . 428.505 
Steam engine, E. H. Johnson . ...... . .... .. . . . . . . . .  428,106 
Steam mulller. E. A. Leland .. . . . . . . .. . . . . . . . .  428.307. 428.308 
Steel by cementations, compound for converting 

iron into. F. G. Bates ... . . . . . .............. . .. . . .  428.445 
Steel. manufacturing. F. H. Bates . . ....... . ...... .  428.446 
Steering apparatus. E. F. Barnes .. . ..... . ...... ..... 428.366 
Steering gear for ships or boats. W. H. Harfield .. 428,249 
Stone sawing machines, saw blade for, J. II. 

Jacobs .. . . . . . . . . . . .. . . . . . . . . . ........... ............ 428.395 
Stopper. See Bottle stopper. Pipe stopper. 
store service apparatus, H. E. Woodworth . . . ..... 428,362 
Stove. gas or oil heating. C. W. Jenks ..... . ...... .. .  428.101 
Stove. oil or gas. J. A. Field . ..................... .. .  428,334 
Stovepipe joint, extensible, J. P. Warren .......... 428,iI5� 
Strainer, water condnctor, J. Wock .. .. . . . . ........ . . �s.li8l 



Street indicator. R. P. Alley . . . . . . . . . . . . . . . . . . . . . . . . .  428,582 
Street motor. W. Simpkin, . . . . . . . . . . . . . .  _ . . . . . . . • . .  428,573 
Sugar refineries. process of and apparatus for 

usinl/: heat in. S. M. Lillie . . . . . . . . . . . . . . . . . . . . . . . . 428.217 
Swing • • T. O. Patridge . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  428.515 
Table. See Ironing table. 
1'al/:. C. F. Moseley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.314 
'l'ail guard and line rest. D. Hand . . . . . . . . . . . . . . . . . .  428.331 
Tank. See Flushing tank. 
Telegraph. multiplex. F. J. Patten . . . . . . . . . . . . . . .  428.22'2 
'telel'raphy. multiplex. F. J. Patten . . . . . . . . . . . . . . . .  428.223 
Telegraphy, synchronous multiplex, F . . 1. Patten. 

428.221.  428.224 to 428.226 
'1'elephone. J. C. Ludwig- . . . . . . . . . . . . . . . . . . . . . . . . . .  428.174 
Telephone registering attachment, R. J. Story 

et ul . .  . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.427 
Thill coupling. A. W. Baldwin . . . . . . . . . . . . . . . . . . . .. . .  428.061 
Thrashing machines and separators. dust collector 

for. G. E. & S. T. Sterlinl/: . . . . . . . . . . . . . . . . . . . . . . . . 428.424 
Tile. illuminating, J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  42&4:lJ 
Tlme lock. J. W. Hard . . . .  . . . . . . . . . . . . . . . . . . . . . . .... . 428,:m:J 
TIme recorder A. L. Jaynes . . . . . . . . . . . . . . . . . . . . . . . . .  42B.I03 
Time recorder, watchman'S. Egan & Gray, . . . . . . . . 428.583 
Tinning plates. appa!"at.us for, n. EdwardR et al ••. .  428,080 
Tobacco hanger. B. W. Morris _ . . . .  . . . . . . . . . . . .  4�!8.512 
Tobacco hanger or stick. \V. II. Petree . . . . . . .. . . . .  428.522 
Tobacco mOistening device. A. A. Boutell . . . . • , . . .  428.065 
Toe weight. G. T. Chapman . . . . . . . . . . . . . . . . . . . .. . . . .  428.243 
Tool b0x. S. II. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42S.:l96 
Tool fastening device. E. Shaw . . . . . . . . . . . . . . . . .. . . . .  428.421 
Top prup. L. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  428.060 
Tower. G. Corbett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.462 
Toy. J. H. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,450 
Trace detacher for singletrees, .1. D. Blakeman . . . 428.370 
Track laying apparatus. R. E. Hurley . . . . . . . . . . . . . 428.216 
Transom lifter. G . •  J. Dickson . . . . . . . . . . . . . . . ... . . . . . 428.11\5 
Trap. See Sporting trap. 
Tree protector. L. C. Fouquet . . . . . . . . . . . . . . . . . . . . . . .  428,206 
Trousers, Cerveny & Nowak. . ... . . . . . . . . . . . . .  . ,  . . .  428.271 
Truck. mining machine. E. E. Carter . . . . . . . . • • . .. . .  428.551 
Trunk. A. C. Frankel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,274 
Tu b. See Bath tu b. 
TUl(. hame. Stiver & Hilton . . . . . . . . . . . . . . . . . . . . . . . . . 428.156 
Twine bolder, wrapping. J. J. Hooker . . . . . . . . . . . . . . 428.561 
Twine or cord holder. A. D. Huntley . . . . . . . . . . . . . . .  428.340 
Typewriting muchine. J. J. Boyer . . . . . . . . . . . . . . . , . . . 428.261 
Typewritinl/: machine. G. W. N. Yo.t . . .. . . . .428,294. 428.438 
Typewriting machines, safety locking device for, 

J. M. Badollet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.444 
Umbrella runner. W. H. Gaskill . . . . . . . . . . . . . . . . . . . . . 428.398 

$titutifit �mttitau. 

Inside Pa"e, each In.ertion - - - .,:i cent. a Ih,e. 
Back Pall'e. ench insertion - - - $1.0U a line. 

The above are charges per agate line-about eight 
words per line. This not.ice shows the width of the line. 
and is s9t in aga te type. Enllravings may head adver
tisements at the same rate per agate line. by measure
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
Ing to appear in next issue. 

U SE ADAMANT WALL PLASTER 
It is Hard, Uen8e. and Ad

hesive. Does not check or crack. 
It is impervious to wind. water, 

disease germs. It dries in a 
hours. It can be applied in 

weather. It is in gen-

;::;r;;;;i;;�;�il;�:g�';-;�d ::��:? for the 

. ' Address ADAMANT M FG. CO. 
309 E. Genesee "'t., �====�==�___________ Syracuse, �. Y. 

Patent Foot Power Mach 
Complete Outfits. 

Wood or M etal workers without steam 
power. can successfully compete with 

£'llb1i 8���IWGusWfagh'fn:re;, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalugue free. 

Seneca Falls Mfa:. Co. 
695 Water Street, Seneca ImHs, N. Y. 

S H IP CANALS IN 1889.-A PAPER 

��r�in�' �;:g. �h��a�l
C. 

c�in�·iet���1:����:;� ci1�d 
projected. Contained in SCIENTIFIC AMERICAN Sup
MENT, Nos. 7'::I:i and 736. Price 10 cents each. To be 
had at this office and from all newsdealers. 

Fine Taps, Dies, Reamers, Etc. 

I.lghtninll' and Green River Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, Punch. 

ing Presses, Tire Benders, Tire Upsetters, and oth .. 
er Labor Saving Tools. Send for Price List. 

WILEY & R��SELL MFG. CO. ,  Greenfield, Mass. 

r C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Jllustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through .. 
out the year at a temperature of from iUo to 36°. Con
tained in SCIENTIFIC A:\IERICA X SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all new"" 
Qealers. 

_P'P?PP'?PF 
GEARS 

BR ASS RACKS .to P I N IONS. 
� Medford Street, 

O_'_·T_cu_l_a_T_1!'r_ee_. ______ T. F. WEI�CHt BOSTON. 

SPECIAL MIUlIlINERY and Appliance .. 
Entire confi�enc�X

a�Jlt��er':������i����d��j���lli���: 

Starrett's Surface Gauge. 
ftl::lr�;���i::�� ��!rl;e�l:d�!asp. will 

Price : No. l. 8 in •• $2; No. 2. 12 in. $2.75 ; 
No.3, 12 in., with 6 in. extension, $-':t. 

Combination Squares, Hardened Steel 
Squares, Bevel Protractors, Fay's Patent 
Spring Dividers, Spring Calipers. Micro. 
meter Caliper Squares, Steel Rules, etc. 

.send 2-cent stamp for full illustrated list. 
L. S. 8TARRETT, ATHOL. MA!>!S. 

MANUFACTURER OF FINE TOOLS. 

OIL WELL SUPPLY' CO. Ltd. 
91 &: 92 WATER STREET, 

Pittsburgh, l'a., 
Manufacturers of everything needed for 

A.�TE IS:I:.a1V "VVELLlS 
lor either Gas, Oil, Water. or 1\1 inBral 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. 

Illustrated catalogue, price , 
lists and discount sheets 

on reqn�.�.�_. ___ .....::====_ 
ELECTRICITY, LIGHT AND H EAT. 
-A lecture by Prof. C. F. Brackett. delivered before 
the New York Electric Club-Facts about electrical con
ductors. Production of electric light in the chealJest 
fg:;i��;c'::�'n���� ��I'����c�e�r��rz���e����e

ei���: 
m ents. Contained in SCIENTIFIC AMERiCAN �UPPLE-
�:nt �Iifs o�� :�g ?r�!' alf���s�eir��. 

each. To be 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 

� ���.t W:�fsod:f::U�� 
::�if�g c��l��mr:.��:t 
able Horae Power and Mounted 
Steam Drilling Machines for 100 to 
#)0() ft. Send 6 cents for illustrated 
catalogue. Piel'ce A I,tcsian 
asll�!!�I�f�!e�'Wl�lY��:' 

T ::S::: E 
Underzarrnent. J. '1'. Brodnax . . . . . . .  , . . . . . . . . . . . . .  428,375 
Valve. C. Birkery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  428,199 
Valve I'ear. B. V. Nordberg . . . . . . . . . . . . . . . . . . . . . . . .  428.316 Punching Presses 

DIES AIIDOTHERTOOl&' 

Patternmr:.kmg. Plamngt Turning Tj ri l ling etc� etc. 
WM. G R[;NOW, J R  . .  204 & 20G East 43d St., �,,\V� J titntifit :!mtti tan 
Scientific Book Catalogue ESTABLJ"H� 1!!i46. Valve motion for steam engines, automatic, W. brUMI��. 

__ ........ - The lIlost Popular SeienUt\.e Paper in the World • 

H. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.449 , 
Valve. steam engine. W. Wright . . . . . . . . . . . . . . . . . . . . 428.541 8:::: F�:'�ac:.�:�� 

. Stil .. " Parker Pr." C Vault. bank. C. O. yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.241 
Vehicle brake. H. M. Wingert. . . . . . . . . . . . . . . . . . . . . . .  428,361 
Vehicle dash rail. G. S. Caldwell . . . . . . . . . . . .428.200. 428.267 
Vehicle handle. G. S. Caldwell. . . . . . . . . . . . . . . . . . . . .  428,268 
VehiCle shifting seat. C. M. Blydenburgh . . . . . . . . . .  428.062 
Vehicle sprinl/:, T. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  428.440 
Vehicle, two-wheeled, A. J. Glick . . . . . . . . . . . . .. . .  428,J03 
Vehicle wheel, Messmer & Lutbman . . . . . . . . . . . . •. . .  428,313 
Veil fastener, Adams & Tryon . . . . . . . . . . . . . . . . . . . . . .  428.159 
Velocipede. D. H. >!mith . . .  . . .  . .  . . . . . . . . . . . . . . . . . . .  428,%6 Velocipe<le brake. S. EIliott. . . . . .  : . . . . . . . . . . . . .. . . . .  428.383 
Vending device, A. H. Fancher . . . . . . . . . . . . . . . . . . . . .  428,388 
Veneer drying machine. G. Seaver . . . . . . . . . . . . • . . . . .  428,147 
VoltaiC armor. A. I. Scott . . . . . . . . . . . . . . . . . . . . . . . .. . . .  428.420 
Wagon jack. Oliver & Wren . . . . . . . . . . . . . . . . . . . . . . . . . 428,350 

RECENTLY P V BI.ISHED. 
Our new catalogue containing' over 100 pages, includ

ing works on more than fifty different subjects. 'Vill be 
mailed tree to any addre�s on application. 

:JIU N N  &; CO . . Publishers Scientific American. 
361 B roadwny. New York. 

Wallst apparatus for use in the construction of HARRISON CONVEYOR ! dry. E. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  428.327 
Wash bench. I. D. & S. F. Brown . . . . . . . . . . . . . . . .. . . .  428.010 For Grain Coal Sand Clay Tan Bark Cinders Ores Seeds I.e Washing compound. E. Hand . . . . . . . . . . . . . . . . . . . . . . .  428.4E6 Handling , , " , " , . 
Washing machine. C. F. Goss . . . . . . . . . . . . . . . . . . .. . . 428.478 &�����. I BORDEN, SELLECK & CO. , {Ma��'�'i.r8J Chicago, IlL 
Watch dials. tool for enameling. E. IL Ryon . . . . . .  428.417 
Water. apparatus for detecting waste of, B. S. ON GAS ENGINES. - A  VALUABLE Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  428,075 aper by E. Delamare-Debouttevllle. touchinl' upon the The First PI'ize of a Gold Medal awarded the 

Water closet, J. Kel1y . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  428.278 �istory of gas motors in general. and describing in de- .. Halnmond " at the Paris Exposition. 

Water closet sanitary service tank. R. A. L. Blon- tail the " Si'?lP1ex." engine invented by the author and 
del . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .428,372. 428.313 fir I;i',�b��\;n,-T����!ef.'§eg8Sor\a��elj� �?IWrfJm 

Water sprinkler, J. H. Layman . . . . . . . . . . . . . . . .•. . . .  428.113
1 

cents eacb. TO
. 

be had at this office and from all news .. 
Water tower. portable. G. C. Hale . . . . . . . . . . . . . . . . . .  425.092 dealers. 

_______________ _ 
\Yatering tank heuter, A. :McGowen . . . . . . . . . . . . . . . . 428,124 ! 

.... -

Wave motor. T. C. Naramore . . . . . . . . . . . . . . . . . . . . . .  428,283 : 
\V ebs. device operated by the edges of moving. J.  

Arkell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.:163 
Welding compound. LeRoy & Lowell . . . . . . . . . . . . . . .  428.114 
Welding metals electrically. C. L. Coffin . . . . . . . . .. . . 428.459 
WellB, rig for drillinl/:. G. Corbett . . . . . . . . . . . . . . . . ... .  428.461 
Wheelbarrow. R. L. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . 428.1�6 
Whiffietree hook. '1'. G. Mandt. . . . . . . . . . . . . . . . . . . . .  428.504 
Whlffietree hook. Santo Sr, & Boal'dwell . . . . . . . . .  42S.:l5O 
Wick adjusting device, \V. C. Homan . . . . . . . . . . . ... . 428.170 
Windmill. C. E. Kittinger . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.495 
Window bead fastener, Randel & French . . . . . . . . . . 428.181 
Window screen. G. L. Reynolds . . . . . . . . . . . . . . . . . . . .  428.413 

EDISON LAMPS 
For Batteries o r  Dynamos. 

l1! to 36 Candle Power. 3 to 40 Volts. 
We will send free. Catalogne E, 

WbICh gives prices and descriptIOn of 
lamps. together with directions 

How to Make a Cheap Battery 
to operate them. 

EDISON LAMP CO., 
HARRISON. N. J. 

THE HAMMOND 
TYPEWRITER CO. 

441, 449 East 52d Street. 
NEW YORK, U. S. A. 

T Y P E W R IT E R S. 
Largest like establishment in the world First

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma
chines sold on monthly payments. Any Instru
ment manufactured shipped. privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. lllustrated Catalogues Free. 

TYPEWRITER 1 70 Broadway. New York. 
HEADQUARTERS. ! 144 La Salle St., Chicago.: 

Only $3.UO a Year, includlnll' Postage. Weekly. 
;)� Numbers Il. Year. 

Thl .. widely cl rculated and splendidly lllustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
repreRenting Engineering Works, Steam Macbinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Cbemistry, Electricity, Te'egraphy� Pbotography, Arcbi
tpdure, Agriculture. Horticulture. Natural HistorJ'". etc. 
Complete List of Patents each week. 

Terms of Subscrlption.-One copy of the SCIEN. 
TIFIC A\IERICAN will be sent for 01W year-52 numbcrs
postage prepaid. to any subscriber in tbe United States, 
Canada or Mexico, on receipt of three dollnr .. by tbe 
publisbers i six montts� $1.50; three months. $1.00. 

C l u bs.-Special rates for several names, and to Post 
M asters. Write for partlculars. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mont�y carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to 

J)v.tUNN &; CO., 
36 1 B roadway. N ew York. 

• 
T � E  

Scientific American Supplement. 
This Is a separate and distinct publicatIon from 

THit SCIEN'.l'IFIC AMERICAN. but is unHorm therewitb 
tn size. every number containing sixteen large pages fu 11 
Of engravings, many of wbich are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinoipal departments of SCience and tbe 
Useful Arts. embraCing .Biology, Geology, Mineralogy. Window screen, adjustable, Markham & Pomeroy 428.309 

Wire reducing machine. �'. A. Peck . . . .  . .  .428.51�, 428.512 
W�re coupling, n. B. Morrison . . . . . . . . . . . . . . . . . . , . . .  428.123 USEFUL BOOKS. 

MARINE ENGINE GOVERNORS.-BY Natural History, Geography. Archreology. Astronomy. 
J. D. Churchill. A plRce for th� wider use of e�ine Cbemistry. ElectriCity, Light. Heat, �1echanica] Engi-��i���a?:: ��a���fF�CeX'�I:R��A� �ir��ii���; ��: neering. Steam and Railway Engineering, �1 ining, Wire covering machine. Davis & Scott. Jr . . . . . . . . . 428,201 

Woodworking machine feed mechanism. C. J .  
Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .  428.284 

Woven fabrics, manufacturing. J .  J. Ashworth . . .  42S.2HG 

TRADE MARKS. 

Bakin« powder. Lievre. Fricke & Co . . . . . . . . ... 17.925. 17.U26 
Biscuits. crackers. wafers., and similar articles. 

Holmes & Coutts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.�38 
Canned foodt! and relishes. W. B. 'rimrns . . . , . . .  , •.. . 17.9-U 
Corsets. S. W. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,H40 
Flour, wheat. Minneapolis Flour Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.�3� I 
Flour. wheat. Swift, Billings & Co . . . . . . . . . . . . . . . .... . 11,9�1 : 
FrUits. dried. J. M. Chapman . . . . . . . . . . . . . . . . . . . . . . . . 11.922 
Games played with boards, dice, and counters. E. 

G. Selchow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,924 
Hoof Htuffing, Atkins & Durbrow . . . . . . . . . . . . . . . . . . 17.921 
Milk. butter. cheese. and similar articles, General 

Company of the Pnre Milks . . . . . . . . . . . . . . . . . . . . . . 11.9:17 
Ribbons. A. & S. Blumenthal. . . . . . . . . . . .. . . .  17,933 to 17,�35 
rl'e<i.. Lievre, Jfricke & Co . . . . • . . . . . . . . . . . . . . . . . . . . . .  17.928 
Tea. J. Tetley & Co . . . . . . . . . . . . . . . . . . . . . ... . . . 17.929 to l1.93� 
'l'rees, nursery grown peach, Albaugh Nursery and 

Orchard Compauy. . . . . . . . . . . . . . . . . . . . . .  . . . . .  . .. . . . .  11,923 

DESIGNS. 
Handlefor canes .. umbrellas. etc., C. L. Dreher. 

19.844 to 19.846 

A printed copy of the specltlcatlOn and drawing 01' 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co .• 361 Broadway. New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore
going list. provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. JI�or 
full instructions addresA Munn & Co., 361 Broadway, 
�ew Y vrk. Ct..lIer foreign patents may also be obtahed. 

Manufacturers, AgrIculturists. Chemists. Kngineers. Me
chanics, Builders, men of leisure, and profeRsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the maild 
at. very small cost. A comprehensive catalogue of 
useful books by different authors. on more tban fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 

73�. Price 10 cents. To be had at this office and from ' Ship Building. Mal'ine Engineering. Phot"grHphy. 
all newsdealers. Technology. Manufacturing l ndustrles, Sanitary En

M V N N  & CO .. 361 IIroadway, New York. 

Gates Cornish Rolls Pulverizer 
Simple, Durable, Compact, Dustless, 

and a finished product direct 
frum the machine�. 

The best Ore Granulator for leach. 
ing and concentration. 
MANUFACTURE AIJSO 

Gates Rock and Ore Breakers 
A ddress for Catalogues 

GATES IRON WORK,.. 
:i0 C ";0. Clinton St .. Chlcallo. 

215 Franklin St., Boston, Mass. 

SAFE BOTLERS FOR AMATEUR WORK , 
By G. D. Hiscox.-Description of several types of safe : 
steam generators for the use of amateurs-the pipe Coil 
boiler, t.be pipe boiler. pipe sectwnal boiler. With 3 ; 
illustratIOns. Contained in SCIENTIFIC AMEHICAN sup- I 
PLKi\1 E:,\T, No. 7n-.!. Price 10 cents. To be had at this 
office and from all newsdealers. 

. �
MPLETE. 5TEAMj?t:1Mfj' t 

�30Ni::Y SE.VEN �ARS I DEMAND THIs" PUM�/ J i 
OF YOUR OR W RITE. i 

DEALEIi· . TO US FOR PRICE:S.�i /" ,I 
/. 

.

. �/ VAN DUZEI"(S PATENT. �l rn):'¥VAN DUZE.N a TI FT: 
. \ .  SOLE M A K E I'< 5 ' _ 

, '.> GNC IN NAT I . 0.= . 
DRY AIR REFRIGERATING MACHINE. 
Description of Hall's improved horizontal dryairrefrig .. 
erator, designed to deliver about 10�OOO cubic feet of 
cold air per hour, when running at a speed of 100 revolu-

��: oIf�;al�:;-i:t t�nJto��1�!: ��r��d'Wft� tg�!e;rJji.�� 
.bowing plan and side elevation of the apparatus. ail:d 
diagrams illustrative of its performance. ContaIned in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. �8�. Price 
10 cents. fo be had ... this office and from all news
dealers .. 

STEEL TYPE for TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 

and Metal Type Wheels. 
New York Stencil Worl<s. Mf ..... 

100 Nassau Street, New York. ........ ---.. �� -----

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

C E L E B R A T E D  S U T T O N  R I N G  P A C K I N G .  
l'lONEER RUBBER PAf:Kmr; P O S I T I V E L Y  AN rf 'P IrTIO,: S PEC IALLY E N D OR S E D  FOR H I G H  SPEED ENGIN ES 

� £ f',; C  . ) 't  �)1."i>�t PA ��;;p�� ?:"Kr ,,-ARno E R I E  R U B B E R  Co E. R 1 E  pA U S A 

© 1890 SCIENTIFIC AMERICAN, INC . 

gineering, Agriculture. Horticulture, DomestIC Econo
my. Biography, Medicine, etc. A vast amuunt of fresb 
and valuable information obtainable in no other pub· 
lication. 

The nwst important Engineering Works. Mechaniems, 
and Manufactures at bome and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.UO a year. or one copy of the SCIENTIFIC AM
EIUCAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. A ddress 
and remit by postal order, express money order, or check. 

ill UNN &; Co., 361 Broadway. N. Y •• 
Pu blishers SCIIl:NTIFIC AMEItICAN. 

--_ ... -.0.-----

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies. 25 cents. �'orty large quarto pages, equal 
to about two b undred ordinary book pages ; forming a 
large and splendid Ll1ngnzillt� of A l'chi lecuu"e, rich .. 
ly adorned with eiegant plates in colors. and with otber 
flne engravings ; illustrating the most interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. city and country, including tbose of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, togetber with full 
Plans, SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I .. nr.rest Ch·culn.ion of any 
Archl<ec(Ural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

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