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storage battery in as simple language as possible, with 
dimensions of lead plates. and the time necessary to 
charge it. A. For storage batteries we refer you to our 
SUPPLEMENT, Nos. 322,323, and others which we can 
send by mail for 10 cents each. 

(11) C. W. asks for a recipe for m aking 
sub.titute for white wine vinegar:. will esteem i1. a favor. 
A. Dilute acetic acid with water until of strength to 
suit your taste. 

(12) H. Poe asks for a composition for 
picture frames. A. Various formulre are used. We 
give two: 1. Seven pounds glue are boiled in 3� pints 
water; 3 pounds white resin are dissolved in 3 pints 
raw linseed oil by heat. Mix solutions and simmer for 
J.2 hour carefully. Add enough whiting. 2. Three 
parts Flanders glue and 1 part isinglass. make into thin 
gl ue. dissolving each kind separately and mixing and 
straining. Mix with sawdust after cooling and reheat
ing. Oil the moulds bsfore Introducing the composi. 
tion. 

(13) J. H. asks: 1. pro what extent 
must I enlarge the motor deAcribed in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 641, to run a small skiff, 
11180 what battery to use ? The probable cost of such, 
and running expense. A. Enlarge it to twice the size. 
linear. Use a 16 cell plunging bichromate battery. Cost 
probably from $50 to $60. Cost per cell per hour to 

run. about two and one-half cents. 2. Size of .. two
blade propeller wheel for skiff. A. Eight inch. 3. 
Can all wire used in connection with motor be No. 18 
insulated, also the No. of layers and convolutions No. 

18 wire in the sections on the armature. A. Use No. 18 
on armature and No. 16 on field malffiet. The number 

of layers is given in the article referred to. 

(14) J. L .• Jr. , asks what the specific 
gravity of water in a vacuum is. A. The specific 
gravity or w ater IS the standard for solid. and 
liquids and is 1.000. In a vacuum it will be unchanged, 
but the water will weigh 1·815 more than in air on ac
connt of the loss of buoyancy due to the removal of 
the al,mosphere. 

(15) A. J. W. writes: I want to know 
of some substance that is a complete insulator of the 
magnetic current. such if placed between the poles of a 
magnet and the armature, will not itself be attracted to 
the magnet nor permit the armature to be. A. As we 
have often said in these columns, no such substance is 
known, and there is not least probability of such ever 
being discovered. 

(16) J. B. H. writes: I bave been 
troubled lately by accumulation of lime from water 
passing through water front in kitchen range. The 
clogging is 80 serious that Bufficient pressure was made 
twice to rupture inch lead pipe. Can this deposit be 
dissolved in any way? I learn this occurrence is not 
.. n uncommon one here. A. The water back and pipes 
can be partially freed from incrustation by putting in .. 
charge of caustic soda for a day, the same as is done 

for steam boilers. This would be .. source of much 
trouble and delay for a range in a house. We can only 
recommend putting in .. new water back and cleaning 
the old one for future use by closing one hole and fill
ing the water back with a solution of 1 part sulphuric 
acid to 4 parts water by measure; let it stand for .. d .. y 

or two, when the lime can bs washed out. 

(17) A. S.-The observed phAnomenon 
was not a rainbow. The colored circle around the 
moon as seen when light fleecy or cirrus clouds are 

passing is properly called .. halo, when very close .. 

corona. It is caused by the refraction of the moon's 
light by very small particles or vesicles of water form
ing the clouds. In the high region in which these 
clouds float, the vesicles of water are sometimes in .. 
frozen condition, and may take the various forms of 
minute snow flakes, and in this form may reflect the 
moon's light. giving rise to the white halo. To the 
various sizes of the water vesicles and the snow flakes 
is attributed the various sizes of the halos. A rainbow 
is always due to the combined refraction and reflection 
of the sun's or moon's light in falling drops of rain. 

(18) F. T. R. asks: Which will produce 
the mostlhorse power-two'engines 12 inches in diameter 
and 12 inches stroke. or one engine 15� inches diame· 
ter 17 inches stroke, all conditions being equal? A. 
The one engine 157.1 inches by 17 inches will do 25 per 
cent more work than the other. 

(1!J) T. E. & S. ask: What is the proper 
speed for a sixty inch circular saw to cut 15,000 feet of 
lumber per ten hours? A. The saw should have .. 
speed of 600 revolutions per minute. for bsst effect. It 
should easily cut 15,000 feet of lumber in 10 hours with 
20 horse power. 

TO INVENTORS. 
.An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa .. 
tents .. t home .. nd abroad. en .. ble us to understand the 
laws and practice on both continents, and to possess un" 
equaled facilities for procuring patents everywhere. A 
aynopsis of the patent laws of the [Jnited St .. tes .. nd 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 aooDrdance with the times and our ex .. 
tensive facilities for conductingt,he bUSiness. Address 
M UNN & CO .• office SCIENTIFIC AMERICAN. 381 Bro .. d· 
way, New York. 
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Album with separ .. ble le .. ves. photoj/(r .. phic, H. 
A. M. Dittm .. r . . .. . . . . . . . . . ............... ........ 387.629 

Ales and similar liqnids, device for cooling, W. B. 
Hawkms . . . . ... . ................................. . 387.785 

Ititufifit �mtritJu. 139 
Aluminum bronze and other alloys, preparing, P. Drier, W. McPherson ........... .....•............... 387,652 Oils, device for burning crude petroleum and 

Heroult .................................... ....... 387.876 Drill. See Core drill. other. J. T. Rader . . .... . . . . . . . . . . . . . . . . . . . . . . . .  387.811 
Armor plates, etc., hardenin� and tempering, A. Drum, heatlD�, I. H. Fry .... .................. ... . . .  387,715 Ore concentrators, belt or endless apron for, I. A. 

Evrard ................ ... . . .•..................... 387.712 Drum, heating. J. J. Sullivan ............ . . . . . . . . . . .  3.7.750 Woodbury . . . . . ............ . . . . . .. . . . . ............. 387.96( 
Autom .. tically.closing c .. n. G. A. Poole ..... 387.959. 387.000 Drum, winding or drivin{l, Diescher & McGill . . . . .  387.775 Organ case. C. H. Hubbell .... . . . . . . . . . . . . . . . . . . . . . . .  387.884 
.\xle bearing, D. E. Hull ............................. 387.71� Dust collector, J. S. Ash ....................... ...... 387.617 Organs, pneumatic .. ction for, I. Bassett . . . . . . . . . .  387.846 
Axle washer, automatic, C. M. Hubbard . . . . .. . ..... 387,883 Electric currents, measuring alternating, O. B. Package for containing and displaying mercjlan" 
Axles, .and band and clip for vehicle, N. S. Ket· Sh .. llenberger ..................................... 388,004 dise. J. E. Cowles . . . ....... . . . . . . . . .. . . . . . . ....... 387.769 

chum ........ . .. . ........................... .. ...... 387.646 Electric currents, meter for .. Iternating, O. B. Packing for piston rods. C. W. Mills . . . . . . . . . . . . . . . .  387.� 
B .. ck band hook, E. G. Bennett ................•..... 387.849 Shallenberger ....... ........ .. . . . . . • . •. ...••. . .  388,003 Paper bllg holder. W. M. Nix ... . . . . . . . . . . .. . . .. .... 387.729 
Baling press, H. W. Schw .. rzburgttal ....•....•.... 387.923 Electric cut·out. J. A. Powers . . . . . .................. 387.732 Paper boxes. machine for making .. nd printing 
Barrels, device for venting, Nicklas & Beyer • • . . • .  387,902 ,Wlectric machines, regulator for dynamo, Buck- tubes or shucks for. 6. M. Gril!lwold ............ . 387,!·}5:l 
B .. sket, fruit, J. H. Marvil ........................... 387.895 ingh .. m & Lemp ........................... ........ 387,853 Paper cutter. G. H. Clarke . . . . . . . . . . . . . . . . . . .. . . . . . .  3&7.621 
Basket, provision, J. Goldsmith . . . .............•.... 387.639 Electric motor, B. A. Fiske .......................... 387.714 Paper flnishin!: roll. J. D. Pickles . . . . . . . . . . . . . . . . . .  387.ti�3 
B .. tteries, app .. ratus for charj/(ing lIDd disch .. rging Elevator. See Water elevator. Paper hang in., clamp. J. F. McAfee . . . . . . . . . . . . . . .. 387.79"2 

secondary, M. Pf .. tischer ......................•• 387.988 End Ilate, �'. Selle .................................... 338,002 P .. rcel clasp. W. S. Rock . . . ......... . . ............... 387.737 
Batteries, electrolyte for g .. lv .. nic. D. H. Fitch ••. . 387.679 Endless carrier, A. L. Middleton ..•................. 387.727 Passenj/(er mileage recorder, S. M. West . . . . . . . .. . .  387.93& 
Battery. See Galv .. nic b .. ttery. Enj/(ine. See Be .. tinll engine. P .. vement •• laying artificial. J. W. MacK ".;ht .... 387.724 
Bearing for oscillating disks, crank. J. Thomson .. 387,829 Exercising machine, C. M. Bartholomew .......... .  367,845 Pen holder. reserVOir, I. Leutner . . . . . . . . . . ..... .... . 387,686 
Be .. ting engine, C. Aitchison . . . . • . ............ . . . . . .  387.840 Extr .. ctor. See Lemon juice extr .. ctor. Permutation lock. C. A. & S. E. Johannesen . . ..• • 387.789 
Bed bottom. spring, A. Huber ........ . ......... ..... 387.787 Eye bar upsetting appar .. tus. 1<'. H. Smith . . . .... . . .  387.822 Photograpbic print register, J. W. Allderige ...... 387.841 
Bessemer converters, apparatus for introducing Eye bar upsetting machine, If'. H. Smith ........... 387,82a Picture frame, E. Erschell . . . . . . . . .. . . . . . . . . . . . . . . . .  387,779 

s .. nd or other powdered or IIr .. nul .. ted sub' Eye, face, .. nd lunll protector. P. Baggerly . . . ...... 887.843 Pictures. etc., line or cord for suspending, G. 
st .. nces into, J. J. Fronheiser ....... . . . . . . . . . . . .  387.952 Eye protector, A. P. Cole ........ . . . ................. 387.70a Hookham .... ... . . .. . .......... . . . . . . ............. 387.975 

Billiard tally, E. D. Waterbury ........ ............. 38!;,0U6 Feather renovator .. nd sorter. H. O. Mooney ...... 387.800 Pie plate lifter, A. L. Pomeroy .................. . . .  387.731 
Blanket clasp. D. Walker ..............•. . . . . . . . . . . . .  387.884 Feed r .. ck, G. W. Light . . . . . . . . .. . . . . . . . . . . . .  387.891. 387.892 Pipe welding ball. A. M. Saunders . . . . . . . ........... 387.659 
Block. See Carri .. ge top prop block. Feed water he .. ter and filter, P. Roh .. n ............ 387.696 Pipes, machine for makin" cement, V. Hepp ... .. .  387.641 
Blotter. rOlier, Campbell & Sh .. w . ...... . . . . . .. . . . . . .  387.968 Fence machine, W. A. CI .. ry .............. ........... 387.860 Planing machine. wood. J. Baillie ..... . . . . . . . . . . . .  387.757 
Bo .. ra. See Multiple switch board. Fence stay binder. wire, Newbanks & Shivl .. r .•.... 387.691 Plastic material while planin" them into sheets, 
Boiler. See Locomotive boiler. Steam boiler. �'ilter, centrifug .. l. R. L. De Lisser ..........•....... 387,865 securing blocks of. F. Curtis . . . . . . . . . . . . . . . ...... 387.947 
BOiler, Orewiler & L .. rcomb . . . . . . . . . . . . . . . . . . . .. . . .  387.800 �'il'e esc .. pe, A. F. Bedell ............................. 387.619 Plow attachment. J. B. Tennison . . . . . . ...... . . . . ... 387.�99 
Boltin" reel, G. A. Gilbert ......•......... . . .. . . .. . .  387.872 �'ire escape. W. J. Debus . . . . ............... ....... . . .  387.772 Plow. double shovel, W. R. Craig . . . . . . .. . . . . . . . ... 387.770 
Book, T. C. Ranshaw ........... . ............•. 387.917. 387.918 Fire esc .. pe. rope, R. P. J,ovejoy ......•• . . . . ....... 387.650 Plows. clearing attacbment for. M. B. Sutley .•.... 387.!J62 
Boots or shoes. staple for, E. H. Buckley .......... 387.854 Fire extinj/(uishing compound. E. G. Penrose et al. 367.915 Plow •• lever for sulky. E. W. Drake . . . . . .. . . . .. . ... 387.777 
Box. See Tobacco box. Flash light sign .. l, W. H. Thompson . . . ............. 387.932 Plumbers' traps. return vent protjlctor for. W. B. 
Br .. ke. See Car br .. ke. Flour stand, H. L. St .. rks ............................ 387.825 Ryan . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 387.001 
Bridge bars, upsettinj/(. F. H. Smith . . . . .. . . .. . . .. . .  387,824 Folder, sheet met ai, M. J. Stark . . . . . . . . . . ......•.... 387.746 PocketbOok clasp, S. Zinn . . . . . . .. . . . . . . . . . . . . . . . ..... 3&7.965 
Bridj/(e, draw, W. J. Bri!(gs .... ............... 387,708, 387.852 Frame. See Picture fr .. me. Pole tip. vehicle, �'. A. Aldrich... . . . . . . . . . . . .....  387.754, 
Brush for w .. shinj/( tumblers, etc, revolving, J. M. Furnace. See Glass smelting furnace. Hydro. Post for veranda railing •• J. G. Schahfer . . ........ 387.660 

Mungiven ....................... . . ................ 887,728 carbon furnace. Post hole digger, W. Heaton . . . . . . .. . . . . . . . . . . . . . . . .  387,640 
Bucket, conveyer, F. A. IJockwood .... . . . . . . ..... o. 387,649 Gauge. See Combined gauge. Mercury pressure Power. See Horse power. 
Bucket. feed, A. M. Smith .. . . . . ..................... 387.821 j/("Uge. Press. See Baling press. Hay press. Stampinj/( 
Buckle, F. W. Hoffm .. nn . . . . . . . . . . ............ ........ 387.881 G .. lv .. nic b .. ttery. E. M. Hewett .......... ..•. 387.642, 387.6i3 or embossing press. 
Bugs, cultivator attachment forgathering potato, Galvanic batt,ery, G. T. Woods . . . . . . . . . . ............ 387,839 Pressure or differences of prefsure, apparatus for 

J. Hunt........ . ................................. 38; .720 Galvanic battery jar. B. Overlack ........... .....•.. 387.654 indicating and recording. C. Hersche!. . . .. . . . . .  387.877 
Buildings, be .. tinj/( and ventilating. W. N. He .. ton 387.631 GIlrment stays, pocket for. L. Moschcowitz ........ 087.958 Printer's ink roller, F. E. Lang ...................... 387.647 
Burner. See Gas burner. Gas burner, re�enerative, J. W. Baker . . . . . . . . . . . . .  387.844 Printing machines, sheet delivery apparatus for, 
Calendar, H. S. Hack . . . . . . . . . . . . . . . . . . . . • ... . . ..... 387.784 Gas. manufacturing, G. S. Dwillht . . . .  : . . . . . . . . . . . . .  387.676 C. B. Cottrell . . . . . . . . . . . . . . . .. . . . . ....... . . . . . . . . .  387.768 
Can. See Automatic .. lly closing can. Gate. See End g .. te. Hatchw .. y j/(ate. Propeller, L. Greget ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  387.783 
Can heading machine, J. G. Hodgson .............. 387.880 G .. te, p .. rk & Sanders .......................••...•... 387.730 Propeller for vessels. H. B. Allison ................. 387.6l!i 
Car brake, A. Reese ................................. . 387.695 Gearinll. 1'" J. Sprague ........ . ...................... .  387.745 Propeller, screw, T. T. Woodruff ....... . ............ 387,671 
Car coupling. W. R. Cbadsey ........................ 387.766 Geographic .. 1 globes, .. pparatus for facilit .. ting Protector. See Eye protector. Eye, face, and 
Car coupling, G. W. Pero ................ ............ 387,916 the readin� of, Moreon & Durand ............•.. 387,9b7 lung protector. 
Car coupling, J. Rhule ................... . . . .. . . ...... 387.999 Glass smelting furnace and regenerator, Schlach.. Pumps. spring motor for. Reed & Jl'razee .......... 387.136 
Car. dumping, B .. rber & Finigan .................... 387.618 ter & Heint.z ................... . . . . . . . . . ..... .... 387.818 Punching machine, check. J. N. Williams .......... 387.705 
Car heater, R. Whelan ...................... . . . . . .... .  387.937 Glue. c .. n for liquid. C. M. M.lltin . . . . . . .. . . . . . . . . . .  387.982 Pyrotechnic helmet. C. B. ROckwood . . . ............ 387.657 
C .. r heaLer. r .. ilway, L .. nning & Young . . . . . . • . .. . . . .  387.956 Grain separator, �. W. Flagg ............. . . ........ 387.869 Rack. See Clothes rack. Feed rack. 
Car heating, system of. C. L. Kline . . . . . . . . . ...••. . .  387.722 Grinding machine, F. C. H .. ll . . . . . . . ................. 387.874 Railway bridge danger si!:na!, J. W. Bteele.387.747. 387.748 
Car motor, raHway, W. M. McDou�all. . ............ 387,726 Harvester, corn, W. A. Conner ................. . . . . .  387,862 Railway, cable, J. H. Pendleton, 
Car mover. L. B. Gifford ....•................. ........ 387.871 H .. rvesters, he .. der attachment for, H. llryan ..... 387.76;; 387.907 to 387.910. 387.991. 387.994. 387,935 
Car starter, J. H. Parmelee .......................... 387J!Ul Hatchway gate, elevator, Nickum & Bunker ..... 387,653 Railway grip and crossin�, cable, J. J. GratJ . . . ..... 387,782 
C .. r st .. rter. J. H. Pendleton ......................... 387.914 H .. t trilOming machine. S. T. Newman .... ... .... ... 387.692 Railway heads, evener for. C. A. Upton . . . . . ....... 387.701 
Car wheel. L. M. Bullitt ..................... . . . . . . . . •  387.855 H .. y press, A. Veilleux ................ ..... .... ..... 387.667 Railway passenger mileage register, O. Eo 
Car wheel, W. G. Rich .. rds ........................•.. 387.813 H .. y stacker. J. J. W .. gam .. n ......................... 387.934 Michaud . . . ........... . . . . . . . . . . . . ......... ...... 387,898 
C .. rs, cable grip for r .. ilw .. y, J. H. Pendleton . . . .•• 387.906 Heater. See Car heater. Feed w .. ter he .. ter. Railway rails. manufacture of, Meysenburg & 
Cars, equ .. lizlnj/( device for. H. J. Tate . . . . . ......... 387.827 Hide scraping machine, A. Ott. . . . . . . . . . . . . . . .......  387.908 Wostenbolm .................... ...... . . . . . . . . . .  387.797 
Car. grip and brake gear of cable tram, N. H. Hinge, gate, J. H. Davis ......... . ...... .......... ... 387,771 Railways. drivlDg mechanism for endless cable, J. 

Rich .. rds .....••..........••.....................•.. 387.920 Hoe.J. N. Parker . . . ....... •....................•.. . 387.806 W .. lker . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  387.385 
Cars, grip for cable railway, J. H. Pendleton. Hoistin&, heavy weights, machine for, M. V. B. Railways, gripping device for cable, J. H. Pendle .. 

387.911.387.912 D .. vis . . . . ............. . ........... ......... . . .•. .  387.626 ton . . . . . . . . . . . . .. . . . . . . . . . .  387.002. 387.993,387.996. 387.W7 
Cars on cable railways, attachment for, J. H. Pen- Hoisting machine, Long & Atchley ................. ;)87,687 Railways, means for picking up and dropping ca .. 

dleton ................................ .•........... 387.990 Holdback, vehicle, E. W .. lrath ...................... 887.935 bles in cable, J. H. Pendleton . . . . . . . . . .... . . ..... 387.!J\l8 
Carpet fastener. R. W. Howerton ......•......... : .. 387,382 Holder. Ilee Copy holder. Paper b"j/( holder. Railways. traction cable for. J. H. Pendlet.on ... . . .  387.913 
C .. rpet stretcher, J. Story . . . .......•......... ....... 387,930 Pen holder. Rein holder. Sh .. de holder. Railways. traction device for cable, J. H. Pendle· 
C .. rriage top prop block, A. A. Lines . . . . .......•... 387,893 Stovepipe holder. ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . .  387.989 
C .. rrier. See Endless carrier. Hook. See Back b .. nd hook. Check hook. I Rake tootb. A. Eo Roberts . . . .. . . . . . . . . . . . . . . . . . . . . . .  387.815 
C .. rt, dump. Bex & Heunsch ......... . . • . . • . . . •...• 387.850 Hoop. See Mast hoop. Reaping m .. chine. G. H. Howe . . . . . . . . . . . . . . . .. . .. .  387.664, 
Cart. road, .1. G. G .. y . . . . ............................. 387.631 Horse det .. ching device. A. T. Te .. kles ............. 887.664 Receptacle for use in outhouses and like places, 
Cartridge c .. ppinll .. nd dec .. pping Implement. W. Horse power, G. E. Burt ..................... ...•• . . .  387.945 T. W. Carrico .. . . . . . . .  . . . . . . . .  . . . . . . .. . ...  ... . .  387.857 

M. Farrow . . . . ..................... . . .............. 887,868 Hose coupling, J. Miller ........ ........... . . . . . . . . .  387,899 Recorder. See Passenger mileage recorder. 
C .. rtridj/(e shells. m .. king. H. S. Maxim . . . . . . . . • . . . .  387.651 Houses, .. ppar .. tus for movinj/(, F. B. Duffey ....... 387.630 Reel. See Boltinll reel. 
C .. rtrldges,.percussion cap for llun. W. Lorenz .... 387.723 Houses, port .. ble cooling .. pp .. ratus for. R. F. Refrigerator vehicle. W. E. Beard ........ . . . ...... 387,943 
Case. See Organ c .. se. Humiston ........... .............................. 387.954, Register. See Photographic print rellister. Rllil· 

Casting be .. m blanks. mould for, E. M. Butz ....•.. 387.761 Hub boring m .. chine. �'. B. Deminll.... . . . . . . . . . .  387.773 way passenger mileage re"ister. 
Casting teeth of diamond saws, mould for, W. F. Hydrocarbon furn .. ce, B. A. Moody ................ 387.799 Rein holder, C. W. Gilman .......................... 387.638 

Myer ........................... . . . . . ...........•.• 387,986 Ice sh .. ving machine, C. C. CI .. wson ........... •.... 387.861 Rice machine. E. Eaches . . . . . . . . . • . ........... . . . .. .  387.867 
Castinj/( the teeth of di .. mond s .. ws, mould for. T. Incubator, W. P. Shepard ................ ........•.. 387.742 Roll. calendering, S. A. Hodgman ................. 387.879 

A. Jackson ........................•..•.........•.• 387,6« Iron. See Sad iron. Roller. See Printer's ink roller. 
Centering m .. chine, S. B. Minnich ...........•...... 387.001 J .. ck. See Wagon j .. ck. Rowing app .. ratus. A. G. Smith ...... . . . ..... ....... 387.743 
Centrifugal machine. T. H. Muller . . . . . . . ........... 387,801 Jar. See GalVanic battery j .. r. Ruching. machine for manufacturing, C. G. Hill .• 387.878 

Ch .. in, detachable. J. F'. McCreary ..........• . . ..... 387.680 J .. r c .. ps. machine for securinll linings to. F. W. Sad iron. H. S. Pease...... . . . .. . . . . . . . . . . . . . . . . . . . .  387.005 
Charcoal, app .. ratus (for the m .. nufacture of, J. Perry ....... ..... . ..................... . . .......•.. 387.808 Sash balance. J. Sjostrom ................... . . . . ..... 387.662 

Scherftlus . . . . . . ........... .. . ................... . . .  387.817 J .. r fastener, T. B. Howe ............................ 387.683 Sash fastener. J. F. Poo!. . . . . . .. . . . . . . . . . ........... 387,809 
Check hook, J. S. Matchett.e . . . . . . . . . . . . . . . .. . ... . . . .  387.983 Kitchen t .. ble and cabinet, M. S. Br .. ck ............ 387.760 Sawing machine. W. P. Langley . . . . . . . . . . . . . . ... . . .  3&7.648 
Check row machines, attaching device for. L. Sca- Knitting machines, stop mechanism for, M. C. Saws. device for setting, gauging. etc., the teeth 

. 

field . . . . ............ . .................. ..•..•...... 387,819 �Yarwood .............. . . . . . . . . . . . ...... ............ 3&7.672 of, W. N. Harsen . . . . . . . . . . . . . . . . . . . . . . . . . ......... 387.875 
Chimney cowl, H. Heisel . .........••...... ......•... .  387.682 L .. mp, F. Meyrose ..................... ...... •...•.... 387,897 Scale. automatic coin controlled ticket printinj/( 
Cigar mould, C. F. T. Melzer . . . . . . . . . . • ......•..•.... 387.796 L .. mp, Argand. L. J. Atwood ..............•......... 387.756 weighing, E. H. Amet. . . .  , . . . . . . . . . . .. . . . . . . . . . . .  387.842 
CI .. mp. See P .. per hanging cl .. mp. Lamp for lighthouses, oil. J. R. Wigham . . . . . . . . . . .  387.939 Scale. wei!(hing, A. Taylor ............... . ........... 387.9:11 
Clasp. See Blanket clasp. Parcel clasp. Pocket J�amp, reserVOir, Evans & Ross ................... . . .  SS7,951 ScooP. crumb or dust, J. PUlDey . . . . .  u ............... 387.';Si 

book clasp. J,antern, J. H. Burrell, Jr ..................... . . . . .. .  387,944 Screen. See Window screen. 
Cleaner. See Seed cotton cleaner. J,Ilntern, W. W. Hutchins ...................... ..... . 387.976 Screw, clamp. P. A. Whitney . . . . . . ... . . . . . . ......... 388.007 
Clock synchronizing system, electriC, C. J. Hexa· Lantern, rotat .. ble Signal, G. M .. dden ........ 387.980 387.981 Screw. countersinking, J. T. Rider .......... ........ :l8S,OOO 

mer . . ...... ......... . . . . .. . . . . . . . . . . . . ........... 387.974 I,antern. tubular. F. Dietz ... . . . ................ . .... 387.970 Seed cotton cleaner. L. �'. Carr . . ......... ........... 387.614 
Clock system, electriC. Warner & Bennett . . . .... . . .  387.704 Lasting m .. chine. Sinning & Avery ... ........... ... . 87.926 Separator. See Grain separator. 
Clocks, circuit closer for electric. C. D. Warner ... 387,703 fJathing, metallic, B. Scarles . . . . . . . . . . . . . . . . . . . . . .. . .  387,740 Sewing machine feeding mechanism, R. D. 
Closet. See Water closet. I,emon juice extractor, E. B .. ltzley ..•......•....... 387.942 Tucker ............................................. 388.005 
Cloth, machine for beetlinj/(, D. Stew .. rt ............ 387.749 Lifter. See Pie plate lifter. Sewing machine welt guIde, R. D. Tucker... ...... 387.963 
Clotbes r .. ck, D. K. B .. rnhart ........................ 387.758 J.iquid mixer, Fulton & Cornelius . ........• . . . . . . . .  387.634 Sewing machines. needle for book. Smyth & Rey· 
Clutch. friction, J. C. Potts ..............•........... 387.810 Lock. See Permutation lock. nolds . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . ............ 387.744 
Comn lid. J. D. Ripson ................................ 387.921 Lock. H. V .. n Hoevenberllh ............. . . . ......... 387.8:13 Shade holder, L. J. Atwood . . . . . . . . . . . . .............. 387.755 
Combined g .. uj/(e .. nd square, E. K. Beckwith . . . . • •  :J87.966 Locomotive boiler, M. G. Fuller ................... . .  387.780 Sheathing and lath. combined wooden. T. H . 
Combustion and extin�uishing sparks, promoting, Locomotive coupler, A. P. Massey . . . . . . ........... 387,725 Brown ....... . . . . . . . . . . . .................... ........ 387.967 

R. H. Colem .. n .................................... 387.623 I.ocomotive 'feed pipes. cleaninll strainers of. J. Shoe, C. E. Dieh!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  387.9.t8 
Conveyer, J. F. Simmons . . . . . . ...................... 387.820 M. W .. llis ........................ . ......... ..... 387.668 Signal. See �'Iash light Signal. Railway bridge 
Copy holder, E. A. Bennett .......................... 387.706 Looms, shut.tle and operatinj/( device therefor for danger Signal. 
Core drill. J. F. Gourley.t aI • •• • • • • • • • • • • • •• • • • •••••• 387.680 narro .. ware, Cooke & Bot.tomley . . . . . . . . . . . . . .  387.863 Sleigh knee, O. L. Dodge . ........................... 387.950 
Corn husker, T. H. Mehrinll . . ......... ....... 387.795.387.985 Looms, Weft fork for, 1. Jackson ...•. .............. 387.788 Sleigh •• shifting bar for. A. T. McDoneL . . . ...... 387.836 
Corset. I. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ..•.. 387.753 Mast hloop, T. CI .. ph .. m ................... .......... 381.767 Smoke cOllsumer. R. H. �'. Sewall . . . . . . . . . . . . . . .... 387.661 
Coupling. See Hose couplinll. Thill coupling. M .. t. See Door mat. Smoke consumer, E. Dobson ........................ 387,866 

V .. cuum .. pparatus coupling. Mat. E. R. Landon ....................... ....... . .... 387.978 Sower, seed. H. Amundson . . . . . . . . . . . . . . . . . . . ...... 387.941 
Crimpinll tongs. L. L. Sagendorph . ................• 387.658 Measurinj/( machine, coin released height, N. W. Spark arrester, R. H Coleman ............... 387.624. 387.625 
Cuff ... pp .. rel, W. Kahler ..... . . . . . . . . . . .. . . . . . .......• 387.7\10 Hartwell . . . . . ...................................... 087.717 Spring. See Vehicle spring. 
Cultiv .. tor, S. Draper . . . . ....................•.•...... 387.778 Mercury pressure g .. uge, F. T. Sutley ... ........•.. 387.663 Stables, floor for, J. E. Dustin ............. .... ...... 387.&12 
Cultivator. C. A. Swe .. rinllen ........................ 387;'51 Meter. See W .. ter meter. St .. mping or embossing press, J. Thomson ....•.... 387.8311 
Cultivator and harrow, H. G. Cady .................. 387,856 Metal bars, machine for straightening, grindin�, Stand. See l1"'lour stand. Wash stand. 
Cultiv .. tor,orch .. rd .. nd viney .. rd, G. W. Camp. . ..nd polishing, J. Farmer ................... ..... 387.971 Staplemltchine, H. E. Cunningham ........... ..... 387.946 

bel!. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  387.765 Met .. 1 flanging machine, J. Tetlow . . . .............. 387.665 Steam boiler, P. Donald . ...... . . . . ...... . ............ 387.770 
Cup. See Oil cup. Middlinj/(s purifier •• 1. Huxt .. ble ........ . . . . . . ..•... . .  387.955 Steam through pipes, device for controlling the 

Cuspidor, F. B. Clench . . .....•........••••.. . . . ...••. . 387.622 Middlings purifier, V. Monnier .. ................... 387.799 flow of, S. Braggins ..... . . . . . . . . . . . . . . .. . . . . . . . . .  387.851 
Cutter. See P .. per cutter. Mol .. sses cups. hinlled cover for, A. T .. plin . ....... 387,826 Stone. apparatus for manufacturing artificial. 
Cutter head. S. J. Shimer ............ ............... 387.921> Mould. See Cig .. r mOUld. Jochum & Ehrh .. rdt . . . . . ......................... 387.721 
Cutter heads. tool holder for, S. J. Shimer . . . .•.... 387.m Moulding m .. chine. 'r. B. Harkins ... ........ . ....... 387.716 Stone. apparatus for tr .. nsporting and setting, D. 
Dent .. t plullj/(er, D. D. Pe .. body ................•.... 387.656 Mortars, pestle for, J. D. Belton . . . ................. 387.847 McDonald ....... . . . . ....................... . . ...... 387.794 
Digller. See Post hole dillger. Motor. See C .. r motor. Electric motor. Stove, W. F. Zimmermann .... . . . . . . . . . . . . . . . . . ......  387.940 
Distance instrument. J. B. Faucette . . . . . . . . .. . . . . . .  387.633 Multiple switch bo .. rd. M. G. Kellogg. Stove for domestic purposes, j/(aB, J. Galli .......... 387.870 
Door, W. A. Schussm .. nn ........... . ......... .. .... 387.6'J8 387.6{5, 387.888 to 387,800 Stove, g ... , P. J. V .. n W.e . . . .... . . . . . . . . . . . . . . . . . . . .  387.666 
Door check, W. D. Scarborough ..........•.....•.... 387.73& Music le .. f turner. L. Bernh .. rd ........ ............. 387.707 StovepIpe holder, W. S. Welsh ................ . . . . . .  387,837 
Door m .. t, Fischer & Ew .. ld . . . . . . . . . ...•. ......••. . .  387.6;8 MuSlc .. 1 instrument, mechamc .. l. M. G .. lly . . . . . .•. 387.605 Stove. vapor. F. J. Hubbard . . . . . ................. . .  387.788 
Door m .. t, W. Smith . . . . . . .......••........... •....... 387,928 Oil cup for burnlOl{ crude petroleum 011. R. W. Stoves. cut-off for g .. soline, P. A. Reedy . . .. . . . . . . .  387.656 
Doors. device 10r hanging, W. A. SchU8smann ... . 387.697 SmIth ...•............• .••........................... 387.927 Stoves or furnaces, heat rej/(ul .. tor for, L. D. 
Draught re�ulating device for plows and eult... Oll in stuves, etc., apparatus for vaporizinlil and Farra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . 38'1.718 

v .. tors. A. Lyon ................................... 387.689 burDlnK, C. A. WellS . . . .....•....•...........• . . .  387.669 Switches. guide b .. r for stub. F. Nem .. check . . . . . .  381.soa 
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Table. See Kitchen table. 
Tap valve for barrels, Murray & Cooney ........... S87,802 
Telephone conductors, insulation fl)r mechanical, 

F. E. Clark ........ ............................ , ... 387.969 
Telephone, mechanical, M. Gar!. ........ ...... . .  387.&J6 
'Telephone .support, N. W. HartwelL. .............. 387,718 
Tenoning machine, W. H. Doane •. • . . . . . . . . . . . . .... .  387t94� 
Tension,device, thread, A. W. Mathewson ... '" .,. 387,984 
Thill couillint/(. F. S. Blackman . .......... . ..... . . .. :187,620 
Thill coupling .. G .. Brownlee8, Jr ........ ..... . ..... . 387,762 

'l'bill coupling, W. B. Folsom ........................ 387,972 
Tbrasbing machine, D. J. & J. F. Devane .......... 387,62; 
Tire bender, J. F. B.ender . . . .... . . . . . . .............. .  387,S48 

Tobacco box, J. G. Pierson .......................... 387.69i 
Tobogl(an or coastint/( hil� artillcia� J. Pusey ...... 387,733 
Tootb crown, artillcial, C. E. Diehl.......... • ..... 387,71' 

'l'oy spring gun, top spinning, O. P. Bl'iggs • . • .•. . • .  387,76L 
Truck, E. F. Scbolder . ........ . ...................... :l87,741 
Truck.eq ualizers, die for forglng, J. Reilley ....••.• 387,812 
Trunk Ud support, S, Jones .......................... 387,888 
Type writing machine, W .• J. Barron ................ 387.67.3 
Type writing macbine attachment, C. W. Thayer. 387,752 
Umbrella. W. B. Dimon ... .......................... 387,628 
Vacuum apparatus couplin�, H. N. D. Parker ..... 3t)7.00", 
Valve. for rotary engines, reverSing, A. 1,. Case, 

J r.. .. ............................... ....... 387,858. 3(;7.859 

Vaporizer and burner. hydrocarbon, W. F. Steele. 387,929 
Vebicle, W. H. Weston .............................. 381,8.38 
Vehicle, side bar, E. D. Olin ......................... 387,987 
Vebicle spring. W. M. Eccles ........................ 38 7,677 
Veblcle wheel. H. G. Lane ............... ........... 387,685 
Velocipecle, C. E. Duryea ............................ 387,631 

VeloCipede. E. G. Latta .............................. 287,979 
Velocipede, II. Thresher . . . ............ ... ........... 887,700 

VeloCipede, ice, Rihble & Spencer ... . ... .......... .  387,814 

Vending apparatus, R. Whittaker .................... 387,670 
Vessels, combined bitt and deck pipe for, F. S. 

Manton ..... ... . .. . .... .................... .. .. 387.894 

Vessels, means for buoying UP. W. D. T. Travis •.. 887,9:l3 
Wagon,.J. A. Rutb ........ ................ .......... 387,816 

Wagon fender, C. E. Wagner ........................ 387,702 
Wagon jack, E. A. Redford ... ...................... 387.7;)5 
Wall paper hanging macbine. J. �'. McAfee ........ 387,7'.13 
Wash stand and bracket, combined, G. W. 

Scbuoley ................ ............... .......... 387,9 22 

Wash stand, combination bracket. Tolman & 
Roberts ............................................. 3(;7,832 

Watch balance, C. K. Giles .............. " .......... 387,973 

Water closet, W. F. North ............. .............. 387,804 
Water elevator, pneumatic. J. B. Erwin . . ....• . . . .  387,TI1 
Water meter, J. ThoD1son . . . . . . . . . . . . . . . . . . . . . ..•. . . .  881,828 
Water meter, disk, J. Tbomson ........ ............. 387.281 
Water tower, extenSion ladder, and fire escape. 

combined, A. Kalinski et al.. ....... ... " . ...... 287,287 

Water wheel. I. P. ].ambint/( ....... ................. 387.79 1 
Well curb, H. L. Beach .................... ......... 387,759 

Well packers or tubing, anchor or support for 
deep. S. R. Dresser ............ ........ ............ 387,675 

WheeL See Axle wheel. Car wheeL Vehicle 
wheel. Waterwheel. 

Wick raiser, Z. Davis . . . .. • . . . . . . . . . . . . . . . . . . . . . . . . . . .  387,864 
Windmill. D. A. Wbinery ........................ ... 287,938 
Window clearing apparatus, D. G. Ricb9.rds ....... 387,919 
Window screen, G. H. Gould ........................ 387,781 
Wire for the market� preparing spools of� w. 

Wallace ............................................ 387,836 
Wire machine, barb, I.1. J. Crecelius . . . . . . . . . . . ..•.... 887,710 
Wire netting, B. Searles ................ ............. 388,001 

Wire nettiD�, machine for the manufacture of, 
B. Searles .................... .......... _ ........... 387,7311 

Wood. marbleized, W. S. Ir:grabam ................ 3(;7,977 
Wood, marbleizing, W. S. Ingraham ....... ........ 38 7.881> 
Wrench, H. G. T. Glazebrook ....................... 387,873 
Zinc from ores, extraction of. A. H. Low . ••.•..... 387,68 8 

TRADE MARKS. 

Beverages, nutrient. Phillip Best Brewing Com-
pany ...... ....... ........................... 15,777. 15,778 

Cereals, steam cooked, E. Elsworth .................. 15,765 
Coat, protector to prevent soiling the collar, neck-

tie, and upper part of the, A. F. Langdun ....... 15,769 

Cornmeal, L. K. Lovejoy & Co ................. ..... .. 15.771 
Extract of beef, Liebig Extract of Beef Company .• 15,770 

Extracts of meats, J. Maggi & Co .................... 15,772 
Fertilizers, commerCial, Bowker Fertilizer Com-

pany ................................................. 15,761 
Gum, chewing, C. T. Heise!.. .......... .............. 15,768 
Hair dressings or toniCS, P. H. McMahon ........... 15,774 
Linoleum, German Linoleum Manufacturing Com-

pany .............................................. ... 15,767 
Malarial compound, untl, Dr. J. G. Wannamaker 

Manufacturing Company .......................... 15.785 
Milk, condensed, H. Y. Canlleld ...................... 15,7&1 
Oysters, lobsters, and lIsh, fresh, J. H. Brookmire 

& Co ..................... ..... ...................... 15.762 

Paints, lIreproof, S. Cabot ............................ 15,763 
Remedy for dyspepsia, Dr. J. G. Wannamaker 

ManufactUring Company .......................... 15,784 
Remedy for external and internal use and for cer-

tain diseases, certain, C. H. Rogers . . . . . . . . . . . . . •  15,780 

Shirtings and sheetings, Wamsutta Mills ........... 15,728 
Soap, Mexican Amole Soap Company ................ 15,775 
Soap in bars, brown, Procter & Gamble .............. 15,779 
Soaps, Mexican Amole Soap Company .............. 15.776 
Spectacles and eyeglasses, E. S. Fowler .......... . .. 15,766 

Stout, B. J. Semmes & Co... ................ . ...... 15,7Rl 
Varnishes, lIattinl'l, Lawson Valentine Company ... 15,782 
Whiskey, rye, Martin & McAndrews ...... .. ......... 15,773 

DESIGNS. 
Badge, W. T. Mersereau ................ ............. 1 8,529 

Bottle, W. P. ()rary ............................... ..... 18,520 

Card or letter rack. T. A. Crabtree ................... 18,519 
Carpet, S. Cbristie ............... .. .................. 1 8,b21 

Carpet, H. Horan ........... .................. 1 8,522 to 18,524 

Carpet, E. Poole .... .... ............................... 18,534 
Chairs. arm rest for barbers', T. A. Kochs .... 18,525, 18.526 
Collar, J. Byers. .. ........................ ............. 18,518 

Gas bnrner, F. Rblnd.................................. 18,585 

Grave deSignator, veteran's, F. H. Arnold . . . . .• . . . .  18,517 

Handkerchief or banner, W. H. Minnix ...... 18,530, 18,531 
Handle. F. D. Merseau . . ..... ...................... ... 18,528 
Picture hook, W. A. Williamson ..................... 18,538 
Pulley frame, E. C. Stearns........... .. . .. . .. .. .. .... 18,536 

Table cover, C. Wiesen ................................ 1 8.537 
Trimming, W. H. Maurer ................ ............ 18,527 

Watch case or locket, H. S. Noyes ........ ... 18,53'J, 18,583 

A printed copy of the specilicatton and drawing of 
any' patent in the foreg Oing 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 P.atentR may now be obtained by the 
Inventors for any of the inventions named in the fore
going list, pruvided they are simple, at a cost of $40 
each. If complicated the coat will be a little more. For 
full I"s�ractlon. address Munn &; Co., 361 Broadway, 
New York. Ot.ber foreign patenta Dl8T al80 be obtained. 

',itutifi, �mtritau. [SEPTEMBER I, 1888. 

�l'lvedigemenf9. 
InRlde FaKe,each In ... rtlon • • •  "Ii cent. a Une. 
Back l'alle, eacll In.ertloll • •• $1.00 a line. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s�t in a�ate type. Engravin�s may head adver
tisement, 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. 

SEBASTIAN,MAY& 
Improved Screw 

Foot&L A m  
Power �.I. 
Drill Pl-esses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 
Catalogues mailed on appwca

.
<lOll,l!I!lii 

165 W. 2d St., Cincinnati, O. 

The Sturtevant Mill 
Crusher and Pulverizer Combined, 

For Ores, Phosphates, Cement, and al1 hard and refrac
tory materials. Unequaled for capacity and economy. 

Among the many large 
manufacturers we 
r e f e r  to Milwau
kee C e m e n t  Co. 
(Ce ents), MiI

Wis. r:rbe 

THE + POPULAR + VERDICT. 
ETNA, PA., June 11, 1888. 

GENTJ, -.M-.N: I am well pl ..... ed with your Ideal �'elt 
Tooth Polisher. After using it my teeth ure smooth and 
have a lustre which cannot be obtained by the use of 1m.tie brushes. Please send me two more, cost enclosed, as 
my family wish to try them. 

Tnllv yours. N. SPANG. 

���'AAm» k -� ,� , '":::z • c:::::::::a 
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BURTON, 0., June 19, 1888. 
GENTLEMEN: The box of Felts were duly received, 
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the toi1et. Very tru�yours, HEr.EN R. IfOH]). 
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Dealers or mailed. 
HORSEY MI'G. CO .. Utica, N. Y. 

ELECTRIC CONVEYORS.-DESCRIP- THE 
tion of two IngenIous systems for the electric carriage TOOLsscroll Saws, Foot Lathes, Tools of .mall packages. IllUstrated wlth 13 engravings. (Jon-

��c�f£����s1?:t��:�"i,ut�::: 464. Price 10 cents. To be had at this office and from 
Novelty Tool Co" 1 "" Elm ISf., Cillcillnati, o. all newsdealers. 

�========���������-

MICHIGAN MINING SCHOOL, 
HIIUHHTIIN, IlIlUH. 

This School offers a two years' practtclJI cour�e tn Min. 
ing- Engineering, Mineralogy. Petrography, General and 
EconomiC Geology, Chemistry. A�saying. Surveying, 
Mechanical Drawing, and related branches. In 1889 the 
course will be increased to three years for all students 
entering after 1888. rl'he School, being centrally located 
in the Mineral Region of Ltlke t;uperior, affords special 
advantages for instruction in practiC"'lil min mg. '1'be cli
mate of the region is cool and healthful. and 88 the 
School is a State institution, the tuition is free. For 
catalogues and further information, address 

COSTS IN MANUFACTURES.-A LEC- ERIE ENGINE WORKS .W�����A�����'k�":r/' 
ST;"TIONARY-PORTABLE-AGRtCUl.TURAL - e:: NG 1 N t=.: 5 STA,IONARY -POATA8LE - VEA1ICAL - BOt L-E RS ture by H. Metcalfe. U. S. A., delivered In the Sibley 

College course.-An elaboration of a system tor the 
:a����

e
���;ai�U��?fJi:N���IC

e
�J��'i�A.� J��';'fi,� 'ICE· HOUSE AND COLD ROOM.-BY R. 

MENT. No. tWa. Price 10 cents. '1'0 be had a+, this office I G. Hatlleld. With directions for construction. Four and from all newsdealers. 

I 
engravings. Contained in SC IENTIFIC AMERICAN Sup- M. E. WADSWORTH, Director. 
PLEMENT.1i9. Prlce!Ocente. To behad at this office 

ARTESIAN 1Ill�_��ll_new'de"!,,r_s. .----- .. 

Wells, Oil a nd Gas Wells, drilled St e am' St e am' fl�}���od�ui��� • • 
�a,.t;Jf= c���Jm���� 
able Hone Power a nd Mounted Steam Drilling Machines for 100 to 
fiO() ft .. Sehd 6 cent. for illustrated 
catalogue. Piel'ce W eIJExcavatorCo, 

New York. 

OHJ1WTIVES AND MIR-
rors. Their preparation and teBtilll<.-By H. Grub!>, F. 
R. S. All interesting desc:r;iption of the processes now 
employed in tbe construction of telescopiC objectives, 
prefaced with a short bistory of tbe manufacture of 
glass. Contained in 8C[E�TIFIC AMERICAN 8UPPI.E
MENTS, Nos . •  ,)4S and 1i49. Price, 1 0  cents each. To be 
obta1ned at tbis office or from any newsdealer. 

OIL WELL SUPPLY CO. Ltd. 
91 &; 9Z WATER STREET, 

Pltt"hnrgh, i·D., 
Manufacturer" of everytbing needed for 

.A.B.'Z'EIiIZ.A.N �:lDLL_ 
either Gas, Oil, Water, or Mineral 

Test St. Boilers, �ngines, Pipe, 
Cordage, Drilling- Tools, etc. 
Illustrated catalolnle, price 

lists and discount sheets 
on request. 

We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 

A Large Lot of 2, 3, and 4·H, Engines 
With or without boilers, low- ror cash, 

B. W. PAYNE & SONS, 
Box 15, Elmira, N. Y. 
ETIOLOGY OF SCARLET FEVER.-A 
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cows to which a mild 10rm of the disease has been grven 
by man. Contained In SCIE�TTFIC AMERlCAN SUPPI,E
)lENT. No. 629. Price 10 cents. To be had at this office 
and fro m all newsdealers. 

--�----- GOLD MINING MACHINERY. - DE-
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WVfi W 'Uk�lili With 1 0  figures. Contained in �C IENT[FIC AMERICAN 
Sl'PPLEMENT, No. liD:.. "rlce 10 cents. To be had at 

Expose an Immense Heated tbls Office and from all newsdealers. 

Surface. F $70 You can buy our back-geared screw 
E.-.:tract all the Heat from 0 r cuttin� engine Latbe. I"or t2.50 8 

the Gases. Furnish Pure �?:i.inh'af�rv�
l
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Warm Air in Abundance. for its use. Almost any boy can find time, before logo-
PETROJ�EUM FUEL.-AN ACCOUNT Fourteen Years of Test. lr.1{. {�� �6����ft;��oOf�

a:�f�at�!St����' and thus estab-
of the 

.

pennsYlvania Railroad's experiments with the I Umversally satIsfactory. Workers of Wood or Metal, in The WorkshoD, Urquhart system of burning petroleum on locomotives, Send Cor "Our Furnace Book." without steam power, by using outfits of Barnes' Pat"d andal80 of the experience of the Grazi-Haritzin Rall- Ab e s c road with coal oll as a fueL Contained in SOIENTIFIC ram ox tove 0" Foot Power Macbinery, can bid lower, and save more 
AMERICAN SUPPLEMENT No. 61:i. Price ten cents. MANUFAC TURERS ��
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a��"other means for do-

To be had at this office nnd from all newsdealers. h' h' Ch' ' 9M 1" III P iladelp la and Icago. w. F. &JOHN BARNES Co., 1 JJ Ruby St., Rockford, • 
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ure

G�i'.e;;;1 cde����rio�', \o����: 
tionE', Superstructure. Temporary Staging. Trestle Work 
With 3 engravings. Containej in SCn;NTIFIC AMERICAN 
SUPPLEMEl\T, No. 1i46. P,;ce 10 cents. To be bad at 
this office and from all newsdealers. 

DELAFIELD'S PAT. SAW CLAMP 
With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. �'he new clamps have the edges bevelled 
that hold the saw. By mail, with one blade. 50 cents. 
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by mail. Discount to dealer�. 
NOltOTON lUFG. WORKS, Noroton, Conn. 

PROPULSION OF STREET CARS.-
A paper by A. W. Wrlgbt. in wblch an endeavor is made 
to solve the problem u.s to the amount of power reqUIred 
to 8t1.rt a street car and keep it in motion under average 
conditions. Contained in SCU��TTFIC AMlntlCAx SUP
PLEMENT, No. 1i33. Price 10 cents. '1'0 be bad at this 
office and from an newsdealers. 

PATENTS. 
MESSRS. MUNN & CO .. in connection with the publi' 

catlon of the SC IENTIFIC AMERICA.N. continue to ex
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 
���:n��� ���n'i.

s:::e�n��"�lc�l':f�h"e 
prepar atwn of Patent Drawings, SpeciticatioI!s, and the 
prosecution of Application", for Patents in the United 
8tate8� Canada. and }�oreign Countries. Messrs Muon & 
�gr �� ���������s�

h
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on InfrinJrements of Pa.tents. All business intrusted to 
them is done with special care and promptnesSt on very 
reasonable terms 

A pamphlet sent free of charlle. on applicatton. con
taining fnll information about Patents and how to pro
cure them; directions concerninJr Label8t Copyrights., 
Designs, Patents, Appeals. Rrdssues. Infringements, As
sil(nments, Rejected Cases, IIints on the Sale of Pa
tenta, etc. 

We also send. freeo! charge, a Synops1s of Foreign Pa
tent Laws, showing the COAt and method of securinR 
patents in all the prinCipal countries of the world. 

MVNN '" CO., SollcUor. ot Patenn, 
361 Broadway."New York

BRANCH OFl'ICKS.-No. 622 and 6U F Street, Pa
cillo Bulld1q, neat 7th Street, WaahlDjltOn, D. C. 

LIMITING NUMBERS OF TEETH IN Shepard's New $60 Screw·Cutting Foot lathe 
Gear Wheels.-A valuable paper by George B. Grant Foot and Power Lathes, Urm 
treating of �he dlll'erent methods of detel'mlning the Presses, Scroll Saw A t t a,ch-
limiting numbers of teeth in gear wheels when small lLents, Chucks. Mandrels� Twist 
f�������i'JS� �11�tS�ysJ;�� 
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Df!\sIi!!O�� �l!f.erst'i.\�es On 
volute system. Un reversible teeth. With I1 ligures. oS payment. 
Contained In the SC IENTIFIO AMEI<l<"AN SUPPLEM""'T, >S Send for catalogue of Out.lIts 
r,.�JlIrne.r.J;:li�s?

ents. To be had at tbis office and � 
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GUILD D. GARRISON ,���� 134Eost::d!!1u'eet, 

., 
w"-'9.t;; CinCinnati, Ohio. 

::aB.<><>H.LYN. N. Y •• U. 1iI • .A.. THE MIND CURE.-BY MARY J. FIN
Builders of 8team Pump. for Water and every de- ley, �I.D. A review oIthe theory ofmetnphysiC8.1 beal-
scription of Liquids or Semi.IIQulds. Vacuum Pump. l�fn�� It� r������IC

Phl:. i�: �l?'A�n� lr:���I���T,
C�� of the bigbest efficiency. Fil ter l'res" Pumps, A i.·, 6;l". Price 10 cents. To be had at this office and from li:ii'ernF�e: �:":���':�ri:s. All' COmpl"eS801's, all newsdealers. 

1lttP')PDnChinl.ressell 
DES AND OTHER TOOlS 
.... u..�olaIlIIbI4IIOl 

aHllT METAL GOOD" HAMMERS Daop roaolNco, ••• 
. 

. 
�".PvUrP .... CIIi 

--. .. ... 
Branch Office and Factory, 200,205 & 2m Center St. N. Y. 

ALCOHOL, SWEET POTATO. - AN 
account 01 a new Industry recently established at the 
Azores-that of the distllIation of alcobol from raw 
sweet potatoes. Contained In �CIENTIFIC AMEltlCAN 
SUPPL"M"NT. No. 57::. Price 10 cents. To be had at 
this o1llce and from all newsdealers. 

KEUFFEL &; ESSER, New-York. 

INDELIBLE DRAWING INKS. 
mack, llroWll,lllue, Green, Scllrlet, C�rmlne, Yellow. 

The best ever produced. Have our Patent 
Ink Filler, Which regulates supply to pen; 
prevents soiling outsideofp9n-blades; lathe 
only clea.nly device for filling pens. Sample 
assortment, seven vials (of above oolors), 
mailed on receipt of Ii 0 cent.. . 

HOW TO MAKE THE WIMSHURST 
Inlluence Machlne.-Direction810r making a cheap and 
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m
g�� ��i:�glel'�t,:':r'��

e. r&!,p'in:)lI)fNU:�' ��
t
:!�� 

Price 10 cents. 'lO be had at this Office and from all 
newsdealers. 

ANEW CATALOCUE 
VALUABLEPAPERS 

Colltalned In SOIRNTU'IC AMlIRICA.N SUPPLEMENT, sent free of ChaTg� to any address. 
MUNN & CO" 361 Broadway, New York. 

, .. ;. -, /- fTIGH1 &SLAGKBARRELMACHINE�Y 
'�� I _L:lA SPECIALTYLJ'Y-

- ::.-:::=� JOHN GREENWOOD &CO ROCH ESTER N '( 

THE MODERN ICE YACHT. - BY 
G"o. W. Polk.. ft, new and valuable paper. containing 
full practical dk'ectlon. and specilications for the con
strnction of the fastest and best kInd. of Ice Yachts of 
the latest, most appruved forms. Illustrated with en
gravings drawn to scale, showing the form, poSition, 
and arranile'Dlent of all the parts. Contained In SCJEN
TU'IC AMERICA.N SUPPLEMI!:NT, No. 6;l4. Price 10 
cent.. To be had at thle office alld of I!ll newsdealera. 

THE FORTH BRIDGE.-A PAPER BY 
A .  S. Iliggart, describing tbe metbod employpd In tbe 
erection of this great enlrineering wark. With 8 lIg· 
ures. Contained in SCIENTIFIC AMERICA.N �UPPI,El!ENT 
No. 6�6. Price 10 cents. To be had at this office and 
from ali newsdealers. 

2nd � MACHINERY J� 
N. Y. Mach'y Depot, Bridge Store 16, Frankfort St., N.Y. 
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HOlOGRAPHY. 
The most faocinating 

A MUSEM E NT 
for home or outdoor 

recreation. 
Anybody can do It 

by simply lo11owillg di
rections as given in The 
Amaleur Photographer, 
acumplete gUide topho
tography, which accom-

r.a������ ga��h���� 
plest, most conciRe and 
practicalwork published 

Complete Outfits, 810.00 and upward. 
ROCHESTER OPTICAL COMPANY, 

21 Aqueduct Street, Rochester, N. Y. 

ELECTRIC LIGHT AND POWER. 
Edco system of Arc and Incandescent L.gbtinl'l. D1-

rect or lD connection with tbe Storage Batteries of the 
Electrical Accumulator Co. Dynamos, Motors, Lampl, 
Ba

tiYI�
s. �'l.�lrllf�� EJ:��rlriy()

p
�\�:itJ:PANY ��4 Carter t;treet, PhUadeil'hill. Pa. 
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