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potash solution use a half pound to a gallon: for acid 
solution use sulphuric acid 4 pounds. nitric acid 2 
pounds, water 4 pints: for cyanide of potash solution 
use y. pound cyanide of potassIUm to 1 gallon of water. 
You should not attempt to work at it without having a 
good manual on the subject, such as Watt's" Electro
Deposition of Metals," which we can send you by mail 
for $3.50. 

(3) G. J. P. asks: 1. What acids and in 
what proportion will etch type metal? A. Take nit
ric acid 1 part. water 5 parts. Mix. 2. How is the 
colored lacquering done. such as uscd on the inside 
of small glass balls and toys. for Christmas tree de
coration. etc.? It is of all colors and remarkably bril
liant. A. The 'cheaper colored balls contain a quickly 
drying colored varnish or paint put into the ball and 
distributed by turning the globe about. 3. Where to 
get fatty ink spoken of in your paper. and used for 
drawings in etching zinc plates? A. The manufactu
rers of fine printing inks will furnish such an ink. 

(4) A. P. S. writes: I read that if steei 
is immersed in carbonate of potash for- a few minutes 
it will not rust for years. even if exposed to a damp at
mosphere. Could it be applied to gun barrels or locks, 
without injury to the same. and would subsequent oil
ing affect the result? A. The carbonate of potash only 
neutralizes any acid that may be upon the surface of 
steel or iron. and while it remains as a film. neutralizes 
the oxidizing properties of moist air in contact. Oil
ing with neutral oil (free from acid, preferably linseed) 
will further protect the surface. Any wiping of the 
articles or handling the surfaces covered by the car
bonate destroys its protecting properties. It will serve 
but little good on a gun barrel that is handled. Fre
quent oiling and wiping is recommended. 

(5) A. C. R. writes: I have some rattan 
baby carriages that have become soiled. I wish to 
stain them cherry color. How can I do it? A. For 
cherry stain. take of rain water 3 quarts. annatto 4 
ounces; boil in a copper kettle until the annatto is 
di88olved. then put in a piece of potash the size of a 
walnut, keep. it on the fire about half an hour 
longer, and it is ready to bottle for use. 2. I have a 
lot of kerosene lamp burners that have become black 
and soiled. What is the cheapest way to make them 
look bright? A. Use oxalic acid and whiting mixed 
and applied wet. with brush, and brushed again when 
dry with soft plate brush to polish. 

(6) H. & W. ask: We have connected 
with our planing mills a dry kiln for lumber. which 
we dry with hot air. Arter this hot air has passed 
through the lumber.we convey it into the shop for heat
ing purposes. Do you consider this manner of heatin,& 
shops healthy, especially after the hot air has passed 
througb a kiln of green pine? A. We should think it 
was healthy. 

(7) R. W. asks: Granted a vessel weighs 
to tons, i.e., displaces 10 tons of water. is it not possible 
to ftoat that vesllel in much less than 10 tons of water 
in a lock or shell? Will her water line not remain the 
same? Is it not theoretically correct that the Great 
Eastern may be floated in a pail of water? A. Yes. to 
all the queries. 

(8) G. J. H. asks: A good receipt fsr 
blacking the inside of a photograph camera and bel
lows. A. The proper black for inside optical work i. 
made with shellac varnish. Mix lamp black with pure 
alcohol to the required thinness, and add a few drops 
only of shellac varnish, just enough to make the lamp
black stiek without being shiny. Make a little trial 
on paper, as YOIl are adding the shellac. to get the exact 
proportion. 2. My camera is made of Spanish cedar. 
Please give me a receipt for polishing same. A. Oil 
the box with boiled linseed oil and dry. and finish with 
French polish. We can send for 25 cents French Pol
isher's Manual on staining and polishing of wood. 

mixture on the surface of brass or copper. previously 
well cleaned. by means of soft leather or a cork moist
ened with water and dipped into the powder. When 
properly silvered. the metal should be well washed in 
hot water. slightly alkalized. and then wiped dry. 

(17) .T. E. P. asks: How are lead bullets 
polished? A. By being revolved in a cask containing 
black lead or plumbago. 

(18) C. M. R. asks: What will restore 
the appearance of red brick walls. and make them 
look fresh and new? A. Use a red wash made by melt
ing 1 ounce glue in a gallon of water; while hot. put 
in_a piece of alum the size of an egg. � pound Vene
tian red. and 1 pound Spani.h brown. Try a little on 
the bricks. let it dry. and if too dark. put in more 
water;lif too light. add more red and brown. 2. Can 
diamond dyes be di880lved in anything so as to be 
used to paint lantern slides? A. Dissolve in alcohol. 
Lantern slides are painted with very thin colors. and 
generally not with aniline paints. 

(19) J. A. V. desires (1) a good receipt to 
prevent water from having a disagreeable taste. A. 
Mix .it with charcoal and filter: this will render it both 
colorless and odorless. 2. How to make collars stiff 
and glossy. A. Pour a pint of boiling water upon two 
ounces of gum arabic. cover it. and let it stand all 
night. Use a tablespoonful of this to a pint of starch. 

(20) D. R. writes' We have plenty of 
theories as regards the sources of hea t. but no one 
tells us satisfactorily whence the cold comES from, or 
accollnts for the intensity of cold. A. Cold is the ti:b. 
sence of heat, or the elimination of the vibrations that 
cause heat. Heat vibrations are supposed to have 
their limit at 459" below zero. 

(21) H. H. S. asks: How can I give a 
high glaze to an oil painting? A. Use the following 
varnish: Take of mastic 6 ounces, pnre turpentine � 
ounce. camphor 2 drachms. spirits or turpentine 19 
ounces. Add first the camphor to the turpentine ; the 
mixture is made in a water bath. When tbe solution is 
effected, add the mastic and the spirits of turpentine 
near the end of the operation: filter throngh a cotton 
cloth. 

(22) A. K. asks what washing com-
pounds (powders). such ss '''pearHne,'''' soapine," etc., 
are composed of. and how compounded. A. The exact 
composition can only be ascertained by analysis. but 
their dewrgent qualities' are due to pearl ash, soda ash, 
and siaHlar alkaline compounds. 

(23) C. asks (1) the best and quickest 
WIly of making vinegar in quantity. A. See process 
described in ScrENTrFrc AMERrcAN SUPPLEMENT, No. 
313. 2. The best way to make acetic acid without dis
tillation. A. The simple oxidation of alcohol produces 
acetic acid. Treat alcohol in the same way as you would 
cider. to produce vinegar. In fact, vinegar is only an 
impure acetic acid. 

(24) F. J. S. asks: What will keep tents 
from mildewing in warm weather? A. Use a mixture 
of solutions of alum and sugar of lead. 

(25) J. N. G. desires a cure for bunions. 
� An inftamed bunion should be poulticed. and larger 
shoes worn. Iodine 12 grains, lard or spermaceti oint. 
ment.� ounce, make a capital ointment for bunions. 
It should be rubbed on gently two or three tim�s a 
day. 

(26) F. T. asks: What will take oil 
stains and rust stains out of marble? A. Apply com
mon clay saturated with benzine. If the grease has 
remained long enough. it will have become acidulated. 
and may injure the polish, but the stain will be re
moved. 

TO INVENTORS. 

Bobbin wintler, automatic, C. Bell . . . . . . . . . . . . . . ... .  377,421 Gas, manufacturiolt water, }-.. C. Kniese . . . . . . . ..•.. 377.564 
Boiler. See Steam boiler. Gas. manufacturing water. T. B. SUllman . . ..•..... 877.&95 
Boilers, tanks, etc •• coupling for. J. J. Wblter ..... 377.506 
Boot or sboe, B. 1<'. Wbitney ........... ............. 3'17.416 
Boot or sboe upper and preparing it for lasting. 

C. A. Keltb ....... .................... .. .. . . .. . . . . .  377.391 
Box. See'Axle box. Jonrnal box. Paper box. 
Box for furs, W. Flynn . . . . .. .... ... . . . . .... . . . . . . .... a77.482 
Brake. See Car brake. 
Brandluglcorks, etc., machine for. F. W. A. Boldt 377.665 
Branding implement, continuous heating, M. Pot-

ter .................................................. 377.575 
Brick klla,J. J,lubrer ....... ........... ....... ...... 377.511 
Bridle winkei'ilttacbment, E. B. Knapp ...•........ 377.563 
Brusb, dusting. J. Stewart ........................... 377.582 
Buckle, A. P. Waddell . . ... .............. .. ........... 377.656 
Buckle, suspender, I,oeb & Haak . ......... .. .... ... 877,ftZ'l 
Buggy toP. W. Davis . .... . . ........ ................ .  377.00( 
Buildings, system of warming and ventilating, 

G. B. Morrison ....................... . . . . . . . . ..... 377.400 

Burner. See Gas burner. Gas ligbting burner. 
Vapor burner. 

Burnishing macbine. B. F. Patcb . .. ................ .  377.574 
Bustle, A. Taylor ..................................... 377.724 
Bustle, A. W. Tbomas . . . . . . .. ..... . .. ........ . . . .... 377.652 
Hutton, Blum, Jr., & Phillips . . .. . . . ...... . . ......... 377.446 
Button, W. J.l,eckie, Jr . . .•••••••••...•. , ............ 877,625 
Button. H. T. Sperry ..... ... ........... . . . ..... .... .. .  377,5Bl 
Cable grip, J.I<'. West .. ... .......... . . . ............ 377.7O'J 
Can. See Gasoline can. Oil can. Sbeet metal 

can. 
Can capping macbine, C. A. Burt . . . . . . ... ......... .. 377.449 
Carburetor. M. A. Foster .... ........................ 377.007 
Car coupling, C. S. Edwards . . . . .. .................. . .  377.670 
Car coupling, J. McMullen .............. .. . . . . . ...... 377,631 
Car coupling, E. A. Olmstead ..... .. . .. ....... . .. .... 377.532 
Car coupling, F. M. Rarlden . . .. . . . . . . . ...... ....... 377.689 
Car COUplinll, C.J. Warren ........................... 377.541 
Car brake. A. Reese . ..... ... ........ . ......... 377.437. 377.t38 
Car doors, grain, J. Jensen .... . .... . . . . .... .... . . .... 377,385 
Car, dumping. F. Cote .. . . . . . . . . . . . . . . . . . . . .... .. .. . . .  377.424 
Car, electric motor. W. H. Knigbt . . . . . . . .. . . .... ... 377.622 
Car, passenger. W. D. Mann . . . . . . . . . ......•...•• � .. . 8'17.628 
Carriage wbeel, Treat & Parmelee ......... ........ 377.587 
Carriages, canopy holder for children's, P. Gen-

dron . .............. ....... ............. .. . .......... 377.008 
Cart. road, P. Fiege .......................... .... . . . . .  377.678 
Casb register and Indicator. T. Carney .............. 377.728 
Caster, J. P. Reed ........ . . . . . . . . . . .. . . . . . ... . . ... . . .  377.721 
Chain, drive. W. D. Ewart ...... . .. ............ ...... .  377.552 
Cbain, driye, �'. H. C. Mey . . . . . . . . . . ........ ... . . . . . .  377,572 
Cbain links. macbine for conpllng, N. B. Fas&ett_ 377.376 
Chair. See Tray cbair. 
Cbalr, A. Bnnn . . . . . . . . . . . . . ........ . . . ......... .. . . . .  377.512 
Cbimney top, W. W. Wrigbt .. ....... ....... ........ .  377.508 
Cbopper. See Cotton cbopper. 
Cbuck. latbe. E. P. Baville ..... ...................... 377.596 
Cburn cover, A. B. Cosby ..... .... .. ............ ..... 377.710 
Cbnte. stock loading. J. C. Ferguson ................ 377,519 
Cigar tip cntter and matcb bOX, combined, O. P. 

Elter!cb ....................................... .... 377.550 
Cij{arette macbines, printing attacbment for, J .  

A .  Bonsack . . . . . . ... . ... . ... ...... . . . . . . .... . ... . .. 377.447 
Clamp. W. C. Stickler . ..... .... .. .... .... ............ 3'17.693 
Clasp. J. Jenkinson ............. , ..................... 377.429 
Clasps, macbine for making met'lllic, Girard & 

Rillault ... ..... ...... ......... .............. ...... 377.379 
Clock striking mecbanism, J •. Halvorsen ........... 377.558 
Clotbes wringer, W. M. Brlnkerboff . . . ...... . . .... .. 377.545 
Coal bods. manufacturing, E. Barratb .............. 377.706 
Colfee pot, H. B. Cornlsb . .. .. ........... .. ....... ... 8i7.514 
Clllfeeroaster. O. Walden ...... .. . . . ... .... .......... 377.443 
Coffin fastener. E. Sinning ............. .... .......... 371,tuS 
Coin bolder, C. J. Luce .............. ........... ...... 377,568 
Compensator. Beard & Aukamp. Jr ................. 877.476 
Condensing and COOling purposes, apparatus for, 

E.ITbelsen . . . .. .. . . . . .. . .. . . . . . . . . . . . . . . . .. . ... . ... 377.504 
Cooler. See Milk cooler. 
Cooking utensil. G. H. Eymer .. ....... . . . . . . . . . . .... .  377.712 
CooP. folding. W. E. Tate . . . .. .. . . . . . . . . . ..... ....... 377.650 
Copper, electrolyzing, E. S. Hayden ................ 377.487 
Copying.letters and document •• N. C. Stiles ....... . 377.583 
Cornet tremolo, C. Meister . .. ....................... .  377.493 
Cotton cbopper. L. R. Corder ............. .. .... .... .  377.450 
Cotton cbopper. J. B. King . . . . . . . .... ..... .. . . . . . . . .  371.892 
Counter stiffener macbine, L. B. Russell ..... ..... . 377.468 
Couplinll. See Car coupling. Tbill coupling. 
Cranberry cleaning and separating machine, H. 

Gasoline.can, W •. W. Hutchins . . . . . . . . . . . . . . . . . . . . .  377,rt20 
Gate. See, ,End gate. Farm gate. Molasses 

gate. 
• 

Glass sbingle, E. Walsb, Jr . . ....•.... . . • .........•.. 877.588 
Grain binder. W. M. Piatt. ........................... 877.731 
HlWle fastener, J. H. D. Everett .................... :!'I7.671 
Hammers or otber tools. device for carrying cbip. 

ping, J. T. Bilison . . . . . . . ..... .. . . . .. . . . . . . ...... . . 377.664 
Handle. See:Tool bandle. 
Hanger .. ISee Eaves trougb hanger. 
Harness. trotting. J. H. Wbitaker .................. 377.m 
Harvester, G. W. Sbuman............... .•• . ....... 377.fU7 
Harvester and busker. corn. C. F. Smitb .. ... ...... 377.1U9 
Harvester reel. M. A. Clapp ................ .......... 877,3'12 
Hay or grain elevator, E. D. Mead .... .. ......... . .  377.492 
Hay press, D. J. & I. W. Hyneman . . . . . . . .... . . . . .  371.458 
Heel nailing and trimming machine, F. F. Ray-

mond, 2d ................................... . . . . . . . .  877.577 
HOisting apparatus. M. S. Ragsdale .......... _ ... _ .. 377,465 
Holder. See Coin bolder. Hue bolder. Spool 

bolder. Stocking and skirt bolder. Yardstick 
bolder. 

Hook. See Snap book. 
Horse cover, automatic, G. C. Hale ..... ......... ... 317.881 
Hot air furnace, E. Kanaley .....••.................. 377,561 
Hydraulic motor, C. G. Otis .......................... 377.636 
Ice creeper, W. Sage . . . . ..... ......................... 377.440 
Incandescent devices, compound for making, C. 

A. Von Welsbacb ....... . . . ..... ........ 377.698 to 8i7.700 
Indicator. See Station indicator. Steam engine 

indicator. 
Inbaler. J. McGeary .................................. 877.571 
Iron. pile for tbe manufacture of sbeets of, R. A. 

CJ"rter . . ...........................•............ . . . .  877,729 
Jar fastener, W. Heston ............. ... .. .. ........ 377,676 
Jar fastening, preserve, T. G. Otterson . .. .. . . ... . .. 377,687 
Journal box, anti"friction,1.\ Tripp ................ . 37'1,69'1" 
J.adder. sten. J. Hill ...................... .... ... . ... 877.616 
Lamp, electric arc, Higgins & James ........ .... .. . 377,6t5 
Lamps. apparatu. for extinlluisbing tbe lights of 

car. H. M. young ............... ........ .. . . ....... 377.445 
Last block fastener. IL S. Reynolds ... . . . . . . .. . . . .  377.489 
Latch, gate, C. E. Angell .... ............ ............. 877,543 
Latbe bead stock lock, C. H. Weston (r). . . .. ....... 10.000 
l.atbe, wood turning, L. J •. Hill . ...... ............ ... 3'17,617 
Leaf tnrner, L. Maas ............ .................... 377.569 
Leatber <'-ressing nmcbine. G. V. Anderson . . . . . . . .  377.413 
Level. plumb. J.ooker & Newlove . . . . . .. . . . . . . . . . . . .  877.396 
J.evel. plnmb, C. Marsball . ...... .. ... ..... . ......... .  377,484 
Level. plumb. Wentwortb & Traver ................ 377.658 
Line bolder, J. V. Beavers . . . . . . . . . . . . . . . . . . . . ..... . .  377.367 
Liquids, indicator for non-transparent receptacles 

containing, F. H. Palmer . . . . . . . . . . . . .. . . . . . . . . . .  87'1,533 
Lock. See Firearm lock. Latbe bead stock lock. 

Nut lock. 
Locomotive ash pan, P. J. Brown ................ ... S7'1,OOO 
Log rolling device. J� T. Kline ......... .. ... .... ; ... 377.717 
Loom. H. Eastwood ........ ....... .. ............ . ... 877.425 
Loom, let..otfmechanism, S. Watson ................ 377,6M. 

Loom. r.eedle. J. N. Stearns .................. 3'17.535. 377,536 
Lubricator. G. W. Amos ....... . . . . . . . . . . . . . . . . ...... 377.5� 
Magnetic separator. T. A. Edison . . . . . . . . . . . . . .... . 377,51B 
Masbingh1acbine. M. Gottfried .. . . . . . . . . . .... ... ... 377.451 
Mast. bollow, J. W. Mansfield ......... ....... ..... .  377.400 
Mat. See Met.al bar mat. Metallic mat. 
Measuring ve88el, J_ O. Boggs ....................... 377.3«19 
Meat. preserving. J. D. Reed ........................ 377,405 
Mechanical movement" A. L. Akins .... .o ........ .. 3'1'l,600 
Mechanical movement, electro, R. H. Matber ..... 377,684 
Mechanical movements, electrical apparatus for 

elfecting. R. T. Smitb ........... ................ 377.413 
Medicine cup and stopper, J. B. v. Fursten" 

warther ........ ... .............. . . . . . . . . . . . . . . . . . . .  377.4B3 
Metal bar mat, W. C. Spelman ...................... 377.580 
Metallic mat or fioor covering, W. O. Bement .... . .  377.47B 
Metallic wbeel, J. W. Savene ........... ............ .  877,579 
Meter. See Water meter. 
Milk cooler, J. T. & T. C. Hays . . .. ...... ...... .. . . .. 377.675 
Mill. See Saw mill. 
Mining cages, landing catcb for, J. L. Mitchell .... 877.402 
Molasses gate. Gerard & Webb ...................... 877.555 
Motor. See �'Iuid motor. Hydraulic motor. 
Mower. lawn, E. Kelly . . . . . . . . . . . . . . . . . .. .. . . ......... 377.562 
Mowers and reapers, cutter and cutter bar for, 

Morton & Brown .................... .. . .. . . ... .... 377.4f>4 
Music stand.lfolding. J. H. Macke. Jr .............. 377.6211 
Nail See Screw nail. Sboe nail. 

(9) R. writes: A bets B that four 1 inch 
pipes will radiate more heat than one 4 inch pipe. Who 
wins? A. A wins. according to arrangement of pipes. 

Chadwick . . . . .. .......... . . . . . . .............. .... .  377.667 
An experience of forty years, and tbe preparation of Crusber. See Ore crusber. Nail extractor, G. W. Lane .......... ... ............ . 371,565 

(10) T. H. asks: How is emery made to 
adhere to leather? Is common glue used, or is there a 
waterproof cement used? A. Use the strongest glue. 
rather thick; brush on the leather even. and sprinkle 
the emery over; press it down with a block or mallet. 
When finished and dry. the surplus will fail off. 

(11) J. F. N. asks how to coat small 
iron articles with black enamel or varnish such· as is 
used on small buckles, etc. A. String the articles on fine 
wire, and dip in thin japan varnish. Bake in an oven 
or box heated to 260", steam heat is safest. Care should 
be had that the vapor from the varnish does not come 
in contact with fire. 

(12) A. B. asks: Is there any way of 
treating soft rubber so that grease will not affect it? 
A. There is not. 

more tban one bundred tbousand applications for pa
tents at bome and abroad. enable us to understand tbe 
laws and practice on both continents, and to possess un" 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of tbe United States and all 
foreign countries-may be bad 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 .. office ScIENTIFIC AMERICAN. 361 Broad
way, New York. 
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(13) E. H. desires the process of preserv-

ing natural ftowers by the wax solution process. A AND EACH DEARING THAT DATE. 

[!lee note at end of list about copies of tUse patent8-] 
Dip the ftowers in melted paraffine. withdrawing them 
quickly. The liquid should only be jllst hot enough to 
maintain its fluidity. and the ftowers should be dipped 
one at a time, held by the stalks, and moved about 
for an instant to get rid of air bubbles. Fresh cut Adverttsing cabinet, 1. B. Stone ........... .......... 377,414 

ftowers, free from moisture. make excellent speci- Air compressor regulator. G. R. Culllngwortb . ... 377.4S1 
Alarm. See Elevator alarm. Fire alarm. Flour-

mens in this way. ing mill alarm. 

(14) S. R. B. asks how to tan a swan's Amalgamator. J. Welrlcb . . . . . ... . . ... . . . . . . . . . ...... 3'17.500 

Ancbor. E. T. Starr ............................ 3'17.691, 3'17.692 
skin witbout injuring the down. A. Thoroughly im
pregnate the fibrous. part with a mixture composed of 4 
parts alum and 1 part pepper and saltpeter. See" The 
Taxidermist's Manual." which we can send you. post 
paid, for $1.25. 

Animal trap, C. Warner .............................. 377.bB9 
Animals, device for arooming, S. E. Bauder . ...... 377,420 
Anti-rattler and sbaft snpport. combined, A. Del-

amater .................. ................ ... .. ... . . .  377.005 
Atomizer. H. Campbell . ... . . . .......... ..... ... . .. .. 377.871 
Axle bOX, car, F. D. Adams .... .... . . . ... . ...... . . .  377.HB (15) E. H. asks a good receipt for making Ball bat,'.base, J. W. Moose . . . ... . ... .... .. ......... 377.686 

ink for use on stamp pads. A. Use an ink consisting 
of aniline violet l4 ounce dissolved in 15 ounces alcohol 
and 15 ounces glycerine added. If YOIl prefer other ani
line colors, they can be used instead. 

(16) J. J. C. asks how to silver-plate 
a door plate and bell. by nsing a powder or liquid. 
A. Mix 1 part chloride of silver with 3 parts pearl Bsh, 
1� partf! common salt, aad 1 part whiting, and rub the 

Bar. See Window bar. 
Batbing purposes, apparatus for. F. C. F. Knaak .. 377.894 
Battery. See Secondary,battery. 
Bed bottom, C. Bigeon .. . ....... ... ......... ..... ..... 877.368 
Bed bottom, spring, F. O. Badger .... .......... ... . 877,419 
Bed, spring. C. C. Ferry . ..... ....... . .... ... .... ..... 3'17.377 
Bell, electric. W. F. Stocker . . . .... .. .. .. ... ...... .. . :!'I7.539 
Belting for driving macbinery, chain or rope, M. 

Gandy ............ ; . .. . .. . . . .  . . . . . .. . . .. . . . . . .. . . •.. :!'I7.484 
Blowpipe.apparatus. J. B. Root .. . ......... ..... .. .. 377.461 

Cup. See Medicine cup. Oil cup. 
Cutter. See Cigar tip cntter. Pipe cutter. 
Damper regnlator, G. A. Goodenongb . . ..... ....... 377.557 
Damper regnlator. J. H. Weitmyer . . . . .............. 377.657 
Derrick, W. Bentley ... ....... . . . ........ ............ 377.544 
Derrick, portable, P. Rabbitt . ................... . . . .  377.576 
Die. See Screw cuttin2' die. 
Drills. fertilizer feed for. T. R. Crane ............... 377.546 
Dust collector, O. M. Morse .......... . . . . . ......... 377,719 
Dyeing or scouring macbine. C. L. Klander ........ 377.393 
Eaves trougb b .. nger. J. P. Abbott . ...... ........... 377,866 
Eaves trougb hanger. H. Rnssell .  ........ . ......... .  377.405 
Egg:preserver, A. F. Temple.. .. .................. 377.685 
Elevator. See Hay or grain elevator. 
Elevator, C. G. Otis ......... .......... . ............ ... 377.635 
Elevator alarm, A. Oakley ................. .......... 3'17.400 
Elevator safety appliance. A. Stigler..... . ....... : 377 .:m 
Electric circllit closer. W. F. Stocker ............... 377.538 
Electric mac bines, armature for dynamo, R. H. 

Matber.. .... .. . .. .. . . .. .. . .. .. . .. .... ............. 377.683 
Electrical distribution system of, J. W. Howel1. . .  377.488 
Embroidering machine, R. T. Smith, 

37J.4OB. 377.409. 377.411. 377.412 
Embroidering macbines, automatic stitcb adjust· 

inll( mecbanism for, R. T. Smitb ............ .... . 377.410 
End gate, J. M. King. . . . .. . .. . .. .. .. . .. . .. . . .. ..... ... 377.680 
Engine. See Gas engine. Steam engine. 
Extractor. See Nail extractor. 
Fan, rotary, P. Murray, Jr . . . . . . . . . . . . . . . . ... ........ 377,578 
Farm gate. I. Bnrkbolder ............................ 377.479 
Feed water purifier, O. H. J ewell ......... . . .  877,386. 377.890 
Fence, R. B. Enbank. J r .............................. 377.672 
F·ence. A. Lott ... ...... ... . ........... . . . . ........... 377.682 
Fence, wire, J. King.................................. 377,524-
Filter and purifier. water. O. H. Jewell . . . ... 877.387. 877.338 
Fire alarm, J. W. See .. .......... , ................... �77,501 
Firearm lock, J. Nicely . .............................. 3'17.531 
h"irearm, magazine, W. H. Elliot .................... 877.549 
Fire work, J. J. Detwiller ............................ 377.730 
Floor, inlaid, C. Momberg .. . . . . . . . . . . . . . . . . . . . . . . .... 377,685 
Flouring mill alarm, A. J. Bnie ................... . . .  377.870 
Flnid motor. W. J. & E. Tbomas .................... 377.586 
Frame. See Picture frame. 
Froiliess switcb, F. N emacbeck ...... ............... . 377.529 
Ifurnace. See Hot ·air furnace. 
Gas. apparatns for the manufacture of. T. B. 

Btiliman ............................................ 377.69' 
Gas burner. P. Menges .. . . . . . . .... . . . ................ 377.494 
Gas burner, Incandescent, J. S. Sellon . .... . . ... . . . .  377.502 
Gas hurner. rellenerative, W. S. Mead (r). .......... 10.899 
Gas engine. E. Korting ... .. ....................... . .  377,623 
Gas ligbter, electriC, J. Finck ........................ 377,55J 
Gas Iigbting hurner. electriC. L. S. wblte ......... . 377,005 
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Nails, die for cutting and pointing Wire, H. A. 
Stone . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. . . . . . . ..... 377.722 

Nut lock. W. H. Haws . . . . . . .. . . . . . . . . . . . . ..... . ..... .  877.714 
Nut lock, G. Heifner .................................. 877,613 
Oil can. E. W. Rider ................ .. . . . . . . . . .. ..... 377.689 
Oil cuP. McNaugbton & Bardsley . . . . . . . . . . . . . . . . .. 877.435 
Oils. refining vegetable, G. W. Scollay . . . . .. . ... . . . .  377.406 
Ore crusher. C. Kaestner ............................. 377,459 
Package comprising fragile articles, Shaw & 

McCullocb . . ... ..... .... . . .. . . .. .. .. .. . .. ... .. . .. ... 377.1U4 
Packet folding wacbine, De Freest &; Wynkoop . . . 877.6&.l 
Packing case fastening, N. Beckwith, Jr ............ BW,471 
Packing. piston. H. L. St. James .................... 377.442 
Pan. See I�ocomotive ash pan. 
Pans. body wire and bandle for disb, J. B. Mel' 

loy ....................... . ........ ................. 377.632 
Paper box. T. F. W. Schmidt ........ . . . .. ... ....... 377.640 
Paper tubes, machine for making, R. A. Sentman 377.643 
Paper weigbt and pen, pencil, or cigar holder, 

combined, G. L. Tuller ...... ... ........... ....... :!'I7.726 
Pbotograpbic accessory. J. C. Gomber .............. 377,556 
Photograpbic cameras, sbutter mechanism for, 

M. Flammang...................................... 377.554 
Pbotograpbic printing in fatty Inks, C. Raymond. 377,498 
Picture frame. F. W. Lowe .......................... 877.wr 
Pipe cutter. G. G. Tbompson ......... ... ............ 877.721'0 
Pipe expander. H. Wojan ....................... ..... 377.50\" 
Pipe wrench. J. Clark . .... ............... ............ 877.668 
Pipes and similar materials, apparatus for treat .. 

in�, H. G. Beatley . . . . . . .......... . ............... 3'17.597 
Pitman connection, M. N. & E. P. Lynn ........ ... . 377.461 
Plane, bencb, J. H. Sbaw .................... ........ 377.1U5 
Plow. Shelbotlrne & Snblett ....... . . __ ....... ....... :!'I7.f046 
Plow, C. M. Tbompson ... .... . ........... . ... ...... 371.653 
Plow beam, E. A. Wilcox....... ................... 377.472 
Pocketbooks. etc, elastic band for. J. S. Ebert .... 377.373 
Pole socket and neck yoke. J. M. Kettiewood ...... S77.679 
Pot. See Coffee pot. 
Press. See Hay press. 
Printing- machine, cylinder, .T. T. King .. ............ 377,432 
Pr()tector. See Tree protector. 
Pulleys to sbafts, means for securing, L. M. 

Batty ..... ........ � ........ . . ...................... 377.661 
Pump and aerating device. beer, D. Dnnn .......... 3'l'l.711 
Quoin. G. E. Jones .......... ................ 371,618 to 377.620 
Rail. detector, C. R. & H. Jobnson .......... .. .... .. 3'17.430 
Railway, electric. W. 1. r.udlow... . .. ............ lrI7;3ffl 
Railway griP. cable, n. S. Mackey .... ............... 877.5Z1 
Railway grip, cable, J. H. Robertson . . . ... .. ...... . S77,�99 
Railway signal, T. S. Nicbolson . . . . . . . . . . . .......... 377,634 
Railway switcb, E. Gordon .. . . . . .. . . ....... ...... .. 3'17.713 
Railway time signal. J. 1<'. K. O'Connor . . . . ... .  .••• 3'17.49'1 
Reel. See Harvester reel. 
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Refuse burners, grate for, E. G. Teed . . . . . . . . . . . . . .  377,651 
Register. See Cash register. 
Regulator. See Air compressor regulator. Damp

er regulator. 
Roaster. See (Jo:fJee ro�ster. 
Roving frames, spindle tube bearing for, J. Ker-

rivan ........ .......... ....... ........... , ....... 377.678 
Ruling attachment, blackboard, S. 1.1. Bettes .. .... 377,66:> 
Sal':.B of cerium, etc., obtaining. C. A. Von Wels-

bl<ch.. . . . . . . . . . .  . . .  . . . . . .  . . .  . . . . .  . . . .  . . . .  . . . . .  . . . . .  377.701 
Halve. G. H. A. William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  377.592 
Sash fa.tener. J. B. Ke.ter . .......................... 377.522 
Saw, crosscut, P. Jacobus . . . .. . ... . . . . . . . . . . . . . . . . . . .  877,521 
Saw flie adjusting weight, W. Moore .. . . . . . . . . . . . . . .  877,028 
Saw flier, gauge, and gummer, combined, G. S. 

Jones .... , . . . .. . . . . . . . . . .  , . .  , .. . . . . . . . . . . . . . .. . . . . . .  371,677 
Sawmill. H. McEvilla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  377,630 
Sawmill carriages, feed mechanism for, Schnier 

& Smith......... ............. . .  . . . . . . . . . . . . . . .. . .  377.469 
Saws, milling machine for scarfing the ends of band. A. D. Catlin.............. . . . . . . . . . . . . . . .. .  377.71J1 
Sawing machine. circular, A. D. Cstlin ...... . ...... 077.708 
Scale, automatic grain, C. A. Lieb .. ... .. . . . . . . . . .. .  377,433 
Scale, automatic grain, C. B. �""oreward ........•.... 377,606 
Scale, electro-magnetic grain weighing, Holley & 

Malin . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  377. 383 
Scarf, neck, M. C. McDonald . . . . . . . . . . . . . . . . . . . . . . . .  377,570 
Scarf, neck, J. J. Roche ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  377,600 
SCissors, pocket, A. Pauls............................ 3T1,637 
Scraper. earth. W. E. Kilborn . . . . . . . . .. . . . . . . . . . . . . . 377.523 
Screw and making the same, rolled-headed wood, 

H. A. Harvey ......................... . .  . .. . . .. 377.'53 
Screw cutting die, E. J. Herman . . . . . . . . . . . • . . . .. . . .  877.614-
Screw eye, reversible, C. O. Harley ................. 377,611 
Screw nail. wire, H. A. Harvey . . . . . . . . . . . . . . . . . . . . . .  377,452 
Seal, sheet metal, W. �.,. Beasley . . . . . . . . . . . . . . . . . . . . 377,662 
Seat. See Wagon seat. 
Secondary battery. J. S. Sellon . . . . . . . . . . . . .. . . . . . . . .  377.M2 
Seed cleaning machine, cotton, II. E. Knerr ....... 37"'1.621 
Separator. See Magnetic sepa.rator. 
Sewerage or drainage of houses. towns, or dis-

tricts. and apparatus therefor, A. Le Mar-
quand . .. .. ......... .............................. 377.681 

Sewinl!t machine, M. Lachman . . . . . ... . . . . . .. .. . . . . . .  377,525 
Sewin� machine. E. Querol y Delgado . . . . . . . . . . . . . .  377.515 
Sewln� machine take-up. E. Querol y Del�ado . . . .  377.516 
Sewing machine tension, E. Querol y Delgado •.... 877,517 
Sewing machine, wax thread. A. S. Richardson . . . .  377.466 
Sewing machines, machine for winding bobbins 

for. G. H. Willey.......................... .. . . . .. 377,042 
Shearing machine, power, Sa6rendorph & Keene . .  377. fi(X) 
Sheet metal can. H. Miller . . . . . . . .. . . . . .. . . . . . . . . . . . .  377.495 
Shoe nail. L. Stephen ................................. 377.503 
Shoe, non-slipping, King & Brand .. . .. . . . . . . . . . . . .  377,431 
Signal. See Railway signal. Railway time sig-

nal. 
Signal apparatus, electro-mechanical, W. W. Le 

Grande . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 377.626 
Skate. J. A. Whelpley . . . . . . . . . . . . . . ... . . . . . .. 377.703. 377.71» 
Skirt and bustle, combined. E. K. Miller . . . . . . . . .. . .  377,401 
Snap book. A. L. Hitchcock .. . . . . . .. . . . . . . . . . . . . . . . .  377.559 
Soda recovering apparatus, R. H. Emer&on . . . . . . . . 377,551 
Sounding apparatus, navigational, W. Thomson . .  877.696 
Spark arre.ter. W. Gilli" . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  377,485 
Specking, burling, and knob bing table. C. C. Web-

ber............... . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  377.655 
Spinning spindle and support therefor, J. A. 

�'armer .............. _ .............................. 377.426 
Spool holder. Purcell & Case ......... ............... 377.436 
Spring. See Vehicle spring. 
Stamp •. valve gear for ore. E. Reynold .. . . ... , . . . . .  377,578 
Stand. See Music stand. 
Station indicator, E. S. Irvin . . . . . . . . . .  ., . . . . . . . . . . . .  877,384 
Steam boiler. M. N. Lynn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  377.460 
Steam engine. M. N. & E. P. Lynn . . . . . . . . . . 377.462. 377.463 
Steam engine indicator, W. F. Brown . . . . . . . . . .  877,601 
Steel and ingot iron, manufacture of, P. C. Gil-

chri.t . . . .  . . . . . . . . . . . . . . .. . .. . . . . .  . . .  . . . . . . . . .  .. . .  377.609 
Steerin� apparatu ••• hiP. J. Ed.on . . . . . . . . . . . . . . . .. .  377,375 
Stencils, prepared sheet for, J. Brodrick . . . . . . . . . . .  377.706 
Stockin� and .kirt holder. A. Warren (r)........... 10.898 
Stockin� .upporter. r. P. Butman . . . . . . . . . . . . . . . . .. 377.460 
Stone sawing machine, V. G. & R. L. Barney ...... 377,595 
Stone sawing machine, V. G. Barney ........ ........ 877,660 
Stove. H. N. Hatch ................ .. ... . . . . . . . . . . . .  377.454 
Stove. cookin�. G. W. Walker . . . . . . . . . . . . . . . . . . . . . . .  377.471 
Stove oven. G. �'. Filley . . . .. . . . . . . . . .. . . . . . . . . . . . . . .  J77.378 
Stoves, burner for gas or vapor, S. Daniels .. . . . . . .  877,547 
Stoves, device for rellulating the flallles of vapor, 

F. J. Hubbard . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  377,560 
Atoves, vapor burner for I!tas, C.II. Shultz . . . . . . . . .  877,407 
Straw stacker, A. W. ·Straughn ............... ..... '�. -3"('1,72'& 
Supporter. See Stocking supporter. 
Sweat pad fa.tener. A. Hobt ......... .. ..... ....... 377.715 
Swimming apparatus, C. W. Petersen .... .... ..... 877,638 
Swing. H. A. Goebel . . ... .. . ... .. . .. . . . . . . . . . . . . . ... . . 377.380 
Switch. See Frogle •• • witcb. Railway switch. 
Table. See Specking, burling, and knob bing 

table. 
Tank. See Water tank. 
Tapping machine. A. T. Miller . . . . . . . . . . . . . . . . . . . . . . 377.400 
Targets, means for packing fiying, F. C. Damm ... . 377,603 
Telegraphy. T. A. Edi.on ... . . . . . . . . . . .. . . . . . . . . . . . .  377.:374 
Telephone exchanges, transfer switch and circuit 

for. C. E. Scribner . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . .  377.4'1 
Telephone tran.mitter. J. F. Bahr . . . .. . . . . . . . . . . . . .  377.475 
Telephone transmitter, H. V. Hayes . . . . . . . . . . . ... . .  377,612 
Thill coupling. C. Huehn . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  377.716 
Tin!olmith's beading machine. A. Shepard . . . . . . . . . .  377,470 
Toasting or broiling implement, D. P. McHarg . . . .  377,3H8 
Tool handle. C. M. Power .. . . . . . . . . . . . . . . . . . . . . . . . . . .  377.688 
Toy cartridge exploder. J. B. McHarg . . . . . . . . . . . .. 377.399 
Trap. See Animal trap. 
Tray chair. W. B. Pierce ............................. 377.720 
Tree protector, J. O. Brown ............ ............. 377,448 
'l'rellia support, E. D. Watrous ..................... 377,4.44-
Truck. Graetz & Reinhold.... .. . . . . . . . . . . . . . . . . . .. . .  377.436 
Tug, harne, 1\1. Commander ..•..•••..•.•••..•..•.•... 877,709 
Umbrella, �.,. Haitz ...........•.•.••••.•••...•..•.•.... 877.455 
Umbrella .upport. F. Haitz .......... ................ 377.456 
Valve, pi&ton, T. H. Bourke ........... ............. 377,599 
Valve •• team-actuated. H. W. Bulkley ..... ......... 377 
Vapor burner,�. Daniels ...... ................... .. 
Vehicle, catliM'er's, J. F. Baldwin ................... . 
Vehicle running gear, E. H. Booth ................. . 
Vehicle, side bar. o. Heingelman ....•...••. ••...•.. 

Vehicle spring. E. Storm ............................ . 
Vehicle. two-wheeled. W. H. Knapp .............. .. 
Velocipede. C. H.'Good.ell ........................ . 
Velociped�, E. G. JJatta. ........................... .. 
Velocities of rotating mechanism, apparatus for 
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Water purifier and:fllter. O. H. Jewell . . . . . . . . . . . . . . 877,'l89 
Water tank. H.1A. Glea.on . . . . .. . .. . . . . . . . . . . . . . . . . 877.427 VULOANITB Weigher, automatic gratn, E. C. Wiley . . . . . . . ... . . .  377,417 
Weighin6r and sRckine- grain, device for, C. E. 

Cole .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  377.513 
Weighing apparatus, automatic grain, E. R. 

Whitney . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  377.591 
Weighing, bagl!ting, and registering device, grain, 

W. H. Grove ........... . ........................... 377.428 
Welding link •• die for. W. C. Kroe�her . . . . . . . . . . . . .  377.396 
Wheel. See Carria�e wheel. Metallic wheel. 

EMERY 'WHEELS. 
Mode SOLID of the Celebrnted 

WELLINCTON MILLS EMERY. 

SUPERIOR TO ALL OTHERS. 
e���g.'inr,·n�f .. '&t����'it�';:i��i�:tt�:;.';,�;i���':,��l����. 

� 'C'l.VS �ET or D� YO. 
CUTS COOL nnd FREE. A SAFE WHEEL. 

Windmill. J,. A. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  377.6O:l • Windmill. A. E. McNitt . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  377.491 , f/i. New York Belting & Packing CD., Window bar, K. KuenzeL . . . . . . . . . . . . . . . . . . . . . . . .. . . .  377,624,\ 
Window gla •• • ettin�. J. V. Auth . . .  " . . . . . . . . . . . . . .  377.474 Sole Mnnufactnrers. 

Windows, device for raising or lowering, W. E. Large Wheels made on Cast Iron Centers if de .. Warehouse: 16 Park ROW, New York. 
AGENTS: PERSICANER & CO .• Pickhuben 5. Hamburg. Horne .. " . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . .. . .  877,457 sired. Knife Grinding Wheels a specialty. 

Wire strands, making open twist, J. Vermeulen .•• 377,415 
Wire unwinding apparatus, H. A. Bindeman . . . . . . 811.4� 
Wrench. Sel3 Pipe wrench. 
Wringer. See Clothes wringer. 
Yard.tick holder. M. Levy ................ . .......... 377,526 

DESIGNS. 
Carpet. E. H. Hill ............................... 18.038. 18.089 
Carpet, A. Lees ..................... . . ...... . . ....• .. 18,040 
Garpet. T. E. Meagher ........................ 18.1»1 to 18.046 
Harne clip. O. II. Muntz .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,047 
Packa�e holder. G. H. Benedict ...................... 18.036 
Type. A. M. Barnhart ................................. 18,035 
Type. C. E. Heyer.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 18.037 

TRADE MARKS. 
Chocolate for use in cooking as a confection, phloin, 

Hawley & Hoop .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  15J63 
Detergent or cleanSing powders, N. K. Fairbank & 

Company.. ...... ............ .. . ..... , ... .. .... ... . 15.161 
Jewelry, wash for cleanine- and pOlishing, A. W. 

I.aacs .. .......................... .... ............... 15.167 
Malt extract. J. Holf.................................. 15.164 
Newspapers, Housewife Publishing- Co .............. 1.5,165 
Packing'S for machinery, A. Montgomery ........... 15,100 
Pipe and couplings for the same, metallic. Spiral 

Weld Tube Company .............................. 15.171 
Print.ers' inking rollers, composition for, A. Van 

Bibber . . . . .  : . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  15.172 
Remedy for catarrh and kindred diseases, F. T. 

MontRl/ne & Co ........... . ...... ........ J . . . . . . .  15.168 
Ribbons and piece silks, Murphy, Grant & Co ...... 15,110 
Rubber �ood •• ROft. India Rubber Comb Company. 15,166 
Soap powder •.• T. R. Gentleman . . . . . . . . . . . . . . . . . . . . .. . .  15.162 
Tobacco, manufactured plug chewit:g, Bitting & 

Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  15.160 
Underclothing and outside suits for men and boys, 

B. W. Adler & Co .................................. 15.159 

A Printed copy of the .pecUlcation and drawing of 
any patent in the foregOing liflt will be furnished from 
this Office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit toMunn & 
Uo.,361 Broadway, New York. 

Cnnadian Pntents 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 f.4O I each. If complicated. the co.t will be a litlle more. For 
full instructions address Munn k Co., 361 Broadway, 
New York. Other foreign patents may al.o be obtained. 

InsIde I'nlre, ench In ... rtion ••• "'Ii cents n line. 
Bnck Pnll'e. each insertion • • •  $1.00 n lIue. 

w�r�� ���fi�e�reTgfsa���rc�:�o�a:�e l!:l�t:���heelrn�� and is set in agate type. Engravings may head advertisement, .at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at, publication office as early as Thursday morning to appea.r in next issue. 

THE MORRIS TYPE WRITER. 

The Hoggson & Pettis Mfg. 

Price $15. Perfect Letter
ing, Exact AHgnment, and Rapid Writing. See illu.trated article in ScientifiC Ameri· can, Jan. 28, 1888. 
IITAgentsWanUd 

CO., New Haven, Conn. 

HYPNOTISM IN FRANCE.-A N I N-tere.ting review or the pre.ent .tatu. (If thl. subject. by 
Max Dessoir. Contained In SCUJNTJFIC AMERICAN SupPLEMEN·". No. 61 3. PrIce 10 cent.. To be had at this office and from all newsdealers. 

GOLD MINING MACHINERY. - DE. 
����tgJ1 fg� :��:. ih�wT:!���:al,Pl�ns\�i���JrIY���� With 10 figures. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. :i,.:-I. I"rice 10 cents. To be had at this office and from all newsdealers. 

Tbemost successfllllJllbriclltor 

11r
N

L';ft)'H�J�yf.��l\r�T 
LOOSE PULLEY OILER, 

GAS ENGINEERING, RECENT PRO-gress in.-By A. Macpherson. Regenerative system of 
���o��dflr:�len!�¥f\?ev�1f:rt:. i�.rf.�\��f�i�tiO:H,s �i�htt: Pa.ramn as a rival of coal gas, oil in gas making. PrlCes of residual products. Contained in SCIENTIFIC AMEltICAN SUPPL"MENT. No. 601. Price 10 cent •. '1'0 be had at this olllce and from all new.dealer •. 

Drill Presses, Chucks. Drills, Dogs, and machinists' and 
teurs' outfits. Lathes on trial,. Cata logues mailed 0 n application �.;d"'!l ... illiilllll' 

165 W. 2d St., Cincinnati, 0 

ARTESIAN Wells, Oil and Gas Wells. drilled 
ti=��� ��d:!a�u�;.g= 
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