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salt. It is easier and cheaper to buy it ready coated
than to do it yourself. The prepared paper is sensitized
by floating on a nitrate of silver bath. 3. What is the
best way to separate sulphuric acid and water, after
they have been mixed together, so as to retain all of
the acid? A. Boil off the water. 4. In what way is
the metal aluminum got from clay? A. We refer
you to our SUPPLEMENT, Nos. 679, 554, 617, 706, and
others.

(482) O. T. D. writes: 1. Can you
answer thisquestion, what is electricity, justthe same
as if asked what is steam ? A. It is not known what
electricity is. Human knowledge has not yet gone far
enough to define it with certainty. 2. What is the reason
storms from the west seem to generally blow harder
than from the east? A. Dry winds come from the west.
Water is an equalizer of temperature, and the ocean
should be expected to act as such an equalizer. At the
same time it would take some examination of records
to ascertain the relative violence of east and west winds,

(2483) C. E. A. asks how to make rubber
stamps. A. Rubberstamps are made from rubberun-
vulcanized, but mixed with the vulcanizing material.
The letters, etc., are set up in metal and a mould in
plaster of Paris is taken from them. This is brushed
over with ground talc. The sheet of prepared rutber is
placed on it and pressed down in a small screw
press. The whole is then exposed to heat in a vul-
canizer. For general manipulation of India rubber
we refer you to our SUPPLEMENT, Nos. 249, 251, and
252, Even wbat is known as ** pure gum,” a kind of
vulcanized rubber, may be made to work as above
described without any addition of vulcanizing material.
2. What is the process of zinc etching, and is there
any publication on the eubject ? A. There are many of
our SUPPLEMENTS that treat of photo-zincography,
Nos. 438, 584, 587, 656, etc. Plain etching may be
done with sulphuric acid.

(2484) A. H. H. asks: 1. Where can 1
get a book on photo electrotyping ? A. We have pub-
lished a great many SUPPLEMENTS on this and related
subjects, and refer you toourindex for their titles. 2.
Is there any good prioter's ink eraser that will take print
off paper? A. No. 3. Is Edison incandescent ligkt
suitable for photo-printing ? If so, what candle power
is required ? A. No. Use Edison arc light on incan-
descent circuit with resistance lamps. Voltage must be
reduced from 120 to 60. 4. Can you tell me what to
put with nitrate of silver to make the prints black and
imitate black print? A. Tone the prints with the
borax and gold toning bath. See SCIENTIFIC AMERI-
CAN, April 3, 1889, page 225.

(2485) G. S. E. asks : 1. In speaking of
alloys as s0o many parts, do you mean parts by weight ?
A. Yes. 2. Will alloys siand violent treatment, such
as violent churning, pumping, compression, etc., while
in the liquid state, without breaking up into their con-
stituent parts? A. Yes. 3. About what per cent of
the current is used by the meters to measure the current
flowing from the dynamo? A. It varies with different
instrumente, but is very small. 4, Will magnetic lines
cross one another at right angles in a mass of soft iron ?
A. No. 5. Will they in a mass of steel, é. g.; if the poles
of a permanent horseshoe magnet were to be placed at
the center on each side of astraight permanent magnet,
would magnetic lines cross the center of the straight
magnet ? A. No.

(2486) E. B. asks: 1. Howmany grains
of carbonate of soda and how many of caustic soda
will it take tosoftenone gallon of water of 15° hard-
ness (carbonate of lime 15 grs.) ¥ A. If the lime is
present as bicarbonate, add 12 grains caustic soda. If
common caustic soda is used, add about 20 grains to
allow forimpurity. If the lime is present as hydrate,
add 15 grains of dry carbonate of soda. Thiscan be
made by drying washing soda at a strong heat (short of
red) or use 25 grains bakingsoda. The lastis best. 2.
Also is there any precipitate ? A. Yes. Decant or fllter,
or pay no attention to the precipitate.

(@487) J. T. F. asks: What are the
colors used in making solid black photogravureink ? A.
The best lampblack is the basis of black printing inks.
We can supply you with hooks containing formula, for
printing inks, but successful inks are in the nature of
tradesecrets, and their composition is not discloeed.

(2488) F. L. W. asks (1) how to make a
good leatber cement, such as is used by cobblers on in-
visible patches. A. Itisa solution of gutta percha in
bisulphide of carbon. 2. Will oiliness of the leather
affectthe adhcsion ? A. The leather has its surface cut
or buffed off, 80 as to bring clean leather surfaces to-
gether.

(248¢) C. B. asks: How can lantern
slides, made on Carbutt’s gelatino albumen plates, be
colored? A. See SCIENTIFIC AMERICAN SUPPLEMENT,
No. 423, and Hepworth's * Book of the Lantern," price
$2.75. Aniline dyes slightly diluted, put on with a
camel’s hair brush, are largely used.

(2490) A. G. T. writes : I have an elec-
tric bell, and have been trying different things with it,
and have found that the electricity after having gone
through the magnets makes a brighter spark than
it does before it goes through them, when connected
and rubbed on iron (that is, the wire); could you
inform me why thatis? A. This 18 due to induction.
The coil of the bell magnet with its iron cores acts as
a *spark coil,” and increases the potential or sparking
power of the current.

(@491) G. L. S. asks : How can a meer-
schaum pipe be colcred rapidly? A. There is a process
used by the makers to do this, but it is a secret. The
only satisfactory way is tosmoke the pipe and prodnce
the volor naturally. Queries No. 2364 and 2474 may be
referred to in this connection.

®4%R) A. S. B. asks for a recipe for fix-
Ing drawings made with carbon pencils, that the draw-
ings will not rub outor be spoiled if touched. A. lm-
merse the drawing in skimmed milk. A special fixative
18 gold for the purpose by dealers in art materials,

(2493) 8. M. H.-asks : Will a man of or-
dinary intelligence, but withont a knowledge of chem-
iatry, be ahle to learn the art of assaying gold andailver

ores by studying a manual, such for instance as the one
you sell by Walter Lee Brown, of Chicago ? A. Prac-
tice is the great teacher for assaying; chemical know-
ledge is not absolutely essential for the ordinary work.
In volumetric work considerable manipulative power is
needed.

(2494) E. E. writes : Wishing to preserve
the color of the red bronze hinges of small white metal
cases which get discolored (oxidized) by exposure, I
would ask you kindly to inform me of any powder or
eolution answering the purpose. A. Varnish with
linseed oil and japan if hronzed; if of real bronze, apply
lacquer.

(2495) G. A. S. writes : I havehad given
me recently the following problem : Given the chord
and rise of au arc, to find the radius. 1 have had also
given me the following rule whereby to find the quan-
tity desired, but my man tells me it is not accurate and
practical. To four times thesquare of the rise add the
square of the chord, and divide this sum by eight times
the rise; the quotient will be the radius, Is this rule
correct ? A. The rule is correct.

(2496) T. J. W. asks (1) the cause of the
blackening of the globes of incandescent lamps. A.
Noreally good theory has been advanced. The succes-
sive dissociation and new formation of carbonic acid
gas may have something to do with it, if there is any
oxygen in the globe. 2. Has the minute quantity of
oxyeen that it is impoessible to get out anything to do
with it ? A. Possibly, yet some lamps contain proba-
bly no oxygen whatever. 3. What is a good paste to
cement the carbon fllament to the platinum wire? A.
Use a fine screw or electro soldering, viz., the deposition
of copper about the joint by means of a battery.

(2497) J. S. W. asks whether there are
any valves used'in a calcium light burner. A. Not in
mixed gas burners; sometimes there are cocks on blow-
through burners.

(2493) G. M.D. asks how to make the
mixture which is put on the edge of padsof paperto
keep the sheets together? A. For fifty parts dry glue
take nine parts glycerine; dissolve In water, first soak-
ing the glue alone; color to suit with cochineal.

(2499) E. R. asks (1) a receipt for some-
thing to kill fleas on a cat or dog without injuring the
acimal. A. Use buhach or weak mercurial ointment.
Essence of pennyroyal will drive them off. 2. The
address of a technological school, not north of Balti-
more. A. The Johns Hopkins Umiversity, Baltimore,
Md.; the University of Virginia, Charlottesville, Va.

(@500) E. S. McG. asks for a receipt for
sticking glass together 8o that it will hold water. A.
Use Canada balsam or dammar varnish.

@501) J. A. asks: Is there a liquid
which will dissolve snlphur and keep it in solution after
water {8 added? A. No. unless a solution of an alkali
which combines with the sulphur be considered such a
liguid.

502) G. M. asks: How can porcelain
be cemented to wood? A. Sealing wax might answer, or
Davy’s cement, made by melting together equal parts of
pitch and gutta percha, might be better. The following
diamond cement might be tried : Soften eight parts
isinglass in a very little water, add 1 part spirit of wine.
Dissolve in 3 parts spirit of winel part gum ammonia-
cum and 1 part galbanum. Mix. Apply hot.

@503) D. N. asks: 1. Give a short
simple method for finding the area of circle. A. One-
quarter of the diameter multiplied into the circum-
ference gives the area. The circumference is found
by multiplying the diameter by 3.1416. 2. A recipe for
a good liquid shoe polish not injurious to leather. A.
The following is said to be a good formula for liquid
shoe blacking. Boil 1 part of extract of logwood, 30 of
gall nuts coarsely powdered. with 25 of their combined
weight of strong vinegar. Filter, add 8 parts of green
vitriol. Allow it to settle for twenty-four hours; stir
in 8 parts of gnm, 100 of sugar, and 80 of sirup.
Strain and add 50 parts of spirits of wine, 40 of shellac
solution. and 40 of pulverized indigo.— Techno- Chems.
cal Recetpt Book.

(2504) Bristol asks: 1. How to make a
good imitation or substitute for horn. A. Try a solu-
tion of glue mixed with one-tenth its weight of bi-
chromate of potash, boiled down in the dark, and ex-
posed to the sun. 2. How to dissolve aluminum palmi-
tate. A. It dissolves slowly io benzine, kerosene,
turpentine, etc. Heating facllitates solntion, but a re-
tarn condenser must be used. A 10 per cent solation in
turpentive is quite thick.

TO INVENTORS.

An experience of forty years, and the preparation ot
more than one hundred thousand applications for pa-
tentsat home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication, 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.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

September 30, 1890.

AND EACH BEARING THAT DATE.

[Bee note at end of list about copies of these patents.]

Ag '{cult.ural machinery, frame for, C. M. Carna-
Ad, ..............................

Air brake S Gunlemet
ﬁ}r brake. O. B. gdn o Brig 5%

r governgr or brake, F. Bri eerresssseestensnen
Alafin, “Beo Blectrio alarm, o

Animal trap, 8. DenniB.....cocoeeeieieens crieiianae.
Anvil, fATTIOr'S, G. C. CATPONLOT. ... 0oeunvunrinreer
Armunurg tgr dynnmo electric machines and 1m0~
Atomizer, R. W
Axle and skein, M A Johnson
AXle box, car, E. Best.

AXle boxes, dust guard’ for car, A. L. Cusbman

A k dubricator, car A. L.Cushman........
Axle. vehicle, J. TiltOD....cce. tiiveeerennn.
See Suddle bag.
ance. .J. GABLOD..... ceeaunenn-

Balinu press, W. S Reeder
Baling press, G. W. Boule
Ball court, L. C. Walke
Bandage winder, C. L. Bellam
3anjo, C. J. Kell

ar. See Car druw ar.
arber’s chair, Fischer A; R.oller
3arber’s chair, A

Barrels, composition for hmn
3ath tub and wash stand, W. S. Carpenter.
Battery. See Galvanic battery.
Bearing, anti-friction, W. J. Brewer.
Bedstead, Q. Mr[)ounld
Bee swariner, N.C. Petr
Beer coolers, devlce for

258
437,479
437,661
437

4
Erevenunz the escape of

cold air from, W hrmanntraut.. 87,583
Bievele, H, C. Goodrich ................. .
Bicycle brake lock. T. J. Glover
Bit. See Check bit.

Blow tester, coin-controlled. O’Brien & Cooper... 437,382

Boiler. See Steam hoiler.
Boiler feeder, steam, C. A. I. Babendreier......... 437,551
Boilers, tnnks, etc., stay bar for, C. E. Schafer.... 437,458

Bolts, machine for simultaneously threndmg a
pluramy of, R. P. Curtis
Book, invoice or scrap, H. D. n
Box. See Axle box. Fire alarm signal box. Jour-
box Paper box.
Box opener, J. W. Deaton............... [P . 437077
Bracket. SeeScaffold bracket.

Brake. See Air brake. Car brake. Railway ve-
hicle brake. Wunon brake.

Brick kiln, J. T. CUll@DB........ooinenriies saneaanns )

Bridle or halter nttachment C. Doring. 487,131

Brush, black, G. W. Darling............... 437,

Brush, steel cleaning. E.B Shellaberger
Buckle, back band, D. B.M
Buckle. suspender, W. E

Building froot, B. 'I. Mes| .
Bmlmme purpoaes. Limber seat and tie for, H. A

Goe
Bullet w M. Thomas.
Burial casket lid. C. R.
Burner See Fuel burner.

bu

Bubtonhule strip, J. K.

Buston or stud. F. K. Willmm
Calipers. pencil holder for. A.
Cawera. Photograpu e camera.
Cap handle, Heisey & Oliver............
Cans, pouring nozzle cap for, E. Norto
Cans, pouring nozzle for sheet metal, E.

Landle. sulpbur, C. H Shuw v eses eee seen on
Car brake, W. H. KOGRIET......... reeereioene.
Car. combnmmon fI’EIghL, Campbell & House
Car coupling, Dietz & ilaaf
Car coupling, J.T. Kriend..
Car coupling, Martin & Friar
Car coupling, B. S. Redding..
Car coupling, Strathmeier & Gufenberger
Car coupliog at'achment, A. 11. 8. Davia
Car draw bar, railway, G. W. McGuire..
Car, electric street, L.. H, Leber.
Car, express, F. Bernardin .
Car propelling device. electric, T. A. Hdison
Car, raflway, E. NLIeY. ....ovvees vaneee
Car sleigh. street. Wardman & Holliste:
Car stall partition, sLock B. C. Hicks
Car.stock, B. C. Hick8................
Car window sash, W J .............
Carbonating apparatus, W 'I‘. Thackemy .
Carboy holder. A. A. Robbina..
Carburetor, D. D. Ranpey..
Carding machine feeder. E Keursley
Carp & sweepe rG. 8.
Carngr See Cash and parcel carrier.
rier.
Cart, road, ¥. Garren..
Cart, road, J. 8. McCoy

G{m

. 4-%7.644

4
Paint car-

Cartridge, blasting, J. E.

Cartridge shells, machine for hendlnz.
Case. See Needle case. Packing case.
Cash and parcel carrier, F. 8. Ch
Cash indicator and reeister. H. £. Mars
Cash indicators, key arrest: F J.
Cask, 8. L. Wiegaad..
Cusk forming machine,
Cas&lmﬁx stereotype; mecna.msm fOr

Chair. See Barber
Chair, W. Oswell.
Check bit, . G. Cox

Chuck, gollshlna st.rlp. B. H. 'I‘eague
Churn, 3. 8. Busgett

3
Churn. . Walter ’_.:,.’i{z
Chute, coin, G. A. Elli 447,585
Cigarette f eeding device, F. 8. Kinney. 437,208
Cigarette machlne, k. 8. Kinney........ ........ 431207

n
Circuit system, artificial ground and compound
metullic, C. E. McCluer..

stern, C. 8. Johmson .....
amp, Nacke & Brinkmaon.
leuner. See Comb cleaper.
evis and pin, W. L.
Cloak, J. Davaillop ..........
Clothes drier, K. K. Rcmse
Collar, horse, W. A.

Collars. metal shield for horse. \. K. Thomas

[e]ee]e]

Colump, plate metal. Mesker & Kdwurds...437,669, 437,670 ,
Comb cleaner, E. R. Pettit....... ..... 238 §
Combinntion lock, J. H. & H. Morris. . emee B
Compasses, draughtaman’s, D. S. Williami . 437411
Con um.ors. support and insulator l’orsuspended.

.J.Van Depoele...............ccoiiiiiiiiinnnnnns 437,533

Conduit for underground wires. T.'M. "Morton
Conveyer, endless, J. H. Ott
Cooker, cupola, D. H. Talbo

Copper. mapufacturing, H. B. Vivian
Copying sheet, H. W. Brown (r)
Cora abeller and husker, combined, F
Cotton cleAning macame, G - .Io»gephr
Cotton gins. helt tightener for, W. 8 Reeder..
Coupling. See Car couphng. Hose coupl

tlose or pipe coupling. Thill coupling.

Crank pins, device for testing, McDuff & Mrazek..
Crate, C. P, Ward ....... L.
Crozing and chamlerlmz

431,261 : Ietter. stamped.

Cuff holder, W. K. Bishop...
Cuitivator, J. C. Messer et al
Cultivator or harrow, Peterson & Raaen.
Curtain fixture, window. H. J. Iles.
Curtai b ring. J. Berbecker

Cutter. See Rotary cutter.
Dandellon digger and puller, W. H. Vogel..... ... 437,466 .
Decorated removable ﬁlms. nrepurlmz surfaces

for the formation of, C. T. Kemmer............ 7,306

437431
7.3

437477

Dentnl engine, K. Thompson
Desx nnd writing muchxne tnble. Brown & Wol-

Dimter See nnndelion dutger. Potato digger.
Door, D. Johnson
Door check, k. F. Biandin

Door check and closer. combined R. Adam
Drawer ﬂmnua, rurniture. G A. Bldd 11}

*
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Dress lifter, N. Douglas. .
Drier. See Clothes drier. i
Drill. See Grain drill. Rock drill. :
Drills, manufuacture of twist. Fenner & Taft....... 437,187
Dust guard, Twyman & Bird ....... ....... . M’l’. 70
Dyeing skeins, apparatus for, C. Corron . 481073
Ear muffie, F. P. Kaiger..... .. 437,602 |
Eug tester, J. L. Ritter.. 431,25 ;
Electric alarm, A. Tachira « 437.369 |
KElectric cable, ). Brooks, 437,330
Electric conductor, E.Clark................ . 437,568 |
Electric currents, diswribution and regulation ot. .
Wilking & Muller 431212
Electric cut-out, Balley & Galbran 437 324
Electric cut-out, W. J. Jenks..... 2
Electric generator, W. M. Mordey. 437.,’)01 |

Electric hand switch, J. W. Batters

Electrlc llghtlng systems switch boar
Sawyer. .

Electri¢ mac
Electric meter,
Electric motor g
Electrical diatri
Klectrical switch, F. B.
Electrical switch, Stanley AL Cutter
Electrotype plate bending machine, J. J. Clause..
Klevator. S8ee Water elevator.
Elevator lubricator, J. M. Arpold
Elevator safety davice, W. Deering

437,667
e 7,420 |

Ewmhossing machive, metal, W. K. Hnwklns

Embroidery stand, K. Przewdzink. . 7.240
End gzate, S. A. Bartlatt......... 437415
End gate, L. Baunhman. 47,474

End gate rod. 7,644

Kngine. See Denmrenulne Gas or oil motor en-
gine. Hot air engine. Petroleumor oil motor
eogine. Steam engine.
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50 Meant tenderer, E.J

9i Mill.

i Oil retining apparatus, E. No|

2 Pnshmn machioe, M

I
Pen. warking, R. L.
. Pencilsharpener, E.F. Blmpus

2, Phonogram blanks, making, T,

Engines wit'.‘h 1hot. gases and steam, working mo-

tor, B. Kield....ooo.ooiiiiiiiiiiiiiiinn i e 437,556
Etchmx on ln.hnxrnphlc stones or zinc, Kraupa &

OBCL . eeunnnaes sonneasnnssassecsanssanans .o 437306

Explomve com nound D. Mindeleff. 437,499

Eyerlasses. K B. box...............
Fare collector, puu*enzer. J Rmz
¥ence, J. J. Sassaman.. ..

Fence. J. & C. Bloan........... ..
Fence making machine, J. E. Fisher..
Fence post driving machine, Morden & Hoffman.. 437..,(11
l'ertlhzmi! materml apparatus for spreading, W.

Hilter, K. METtZ........ ooveereens
Filter, water, Hergner & Skinner
Fire alarm boxes. lightiog arrest
Fire alarm signal box,J. Young
Firearm, repeating, A. V
Fire escape, 8. Barry.
Fire in elevator shaft
A. McLaughlin ......
Fireplace. K. McKenzie
Fireplace backing and grat:
Fighway, R Hockin......
Fishin« reel, W. SloLe
TFishing reel, C.J. Werner
¥lood and stock gate, P. Walther .
Flower pot, A.J. B rne ........ :
Folding table, Al 437
Foraing paratua electrlc. Lauder & Simpson. .. B? 054
Frame. See Satchel frame.
Frox switch, V. A y)er ............
Fuel burner. hquld. A. H. Calkins .
burnace. See Gas retort furnace.
ing furnace.
Furnace. B. K. Price........cccooii tiviiiiennnieniens
Gauge. See Measuring zauge,
Galvapic battery, E. H. Crosby .
Galvanic battery, Liebig & Wuhms
Games, score device for baseball and similar, W

"'Smoke burn-

A. Browpe ;
Gas burner, incandescent, [.. Henkle. 437,
Gae from hydrocarbon oil, apparatus for produc-

iBZ. J. MCKAY ..ouvviviinieeiiinnns 37,316
Gas or oil motor eneine, N. A, Otto . 437,508
Gus retort furnace, K. M. Mitchell.. . 437,611

Gate. See End gate. kiood and stock gate.
Gearing for continuous motion impression ?lln-

ders, J. Brooks . ceeneess.. 431,417, 487,418
Generator. See Electric generator.
Glove fastener. M. D. Shipmap . 437,254
Glove fastening, W. F. Foster..... . 437,296
Governor, steam engine. J. 1" Case . 487,641
Grain drill, Acker & Kirkpatrick.. . 431.873
Graining, appartus for, D. Johnson . 437437
Grate, dumping, J. Thurell.. 437.529
Grinding machine, G. W. Brow . 437,640

Guard. See Dust ¢uard.
Gun, treech-loading. L. Conroy
sun, breech-loading, G. Perrn,
Gun, spring air, H. C. Hart....
Hanpdle. See Can handle.
Hanpger. See Picture hanger.
haoger. Pipe haozer
Hat tray, A. k. Lammann
Hurvesters, raising and lowering
& K. K. Starbuck..................

Picture wire

. 480,286

Hay gatherers, pole for. J. G. Arche
Hay press, C. O. New!
Hay press, J. F. Sml'h
Heating ap paratus, water, Maltby & Walluce
Heel breasting wachine, 8. Ross, Jr .....
IHinge momsmn machme J.A. Mackenzie
Holdback, I. H. J. Eusworth..

Holder. See Carboy holder. “Cuff holder.
holder. Plate hulder.
Rein holder. Washboard holder. Watch
movement holder.

Ho]luw bandled articles, mapufacture of W. W,

Pen
Railway ral holder,

.............................. . 437211

Hoc‘»k See Ss(et.y hook. Spap hook " Whiffie-
ree

Hook nnd eve. H. W, Libbey..ccoooaieiiiniieennnns 431,214
Hoop. See Truashoop.
Hoop driviog machine, 8. L. Wiegand......... oeee. 437409
Hose coupling. B.F. Levet....... .. . 431218
Hose or pipe coupling, J. L. S8ewall . 4315

Hot air engine, 8. Vivian.... ...
Pubs, end band for,.d. varis

Hordle, metgllie, C. F. Mitlar
Ice planer, F. Vernler
Indicator.

lndjcator, G. w

1Ivk, W. G. Fu
Insulated w1re. (‘ F. 'Splitdorf..
Jack. See Litting jack.

Jail bucket, D. Mclonald..........
Jeweler’s blowpipe, R. J. Taylor
Joint. 8ee Adjustable joint. V
Joumn ul box. C. H. Morgan.
Kettleg, etc.. support for, V.

Key. See 'l‘elezra?h key.

Kiln. See Brick kiln.

Knife. W. V. Barclay .......... 437325
Lacing eye, F. 8, McKenney.. 228
Ladder and truck, extension fire, I 437625
Ladder balcony. A. 8. Cuff...... 447,138
Ladder, extension, J.J. Fiynn 437,395

Ladder, folding, J. A. Dalumi.
Lamp, arc, J. A, Mosher.....
Land roller, D. Kint... ..
Luntern S. B. l'ield
Latch, A. H. Glea
Lathe' for turrrlnsz eccemnc or polygonal forms

H. L.enha
Lathe. turrel. heud I1. Drysdale
Lawn sprinkier. portub]e centrifugal, R Addlaon
Leatherdressing wachine. T. P. (00
Letter, electric illuminated, J. A. Mcujntee
Dillin & Ford, Jr
Licorice root, etc., to .powder, reducing. 8. B.
RiCKErson ........ccovet vl ciiiiiivnninnecionnens
Iafrer. See Dress lifter. 'I‘ransom lm.er
Liftimliscu. B. Duez.
Lifting Juck. L.S. Stringhum
Lizhtning arr est ér. H. M. [<aiba ch ...
Lightping protector tor oil tunks. H W Spauu
Lime kiln. W. Jones..........
Liquids, testing, T. Ciement
Lock. 3See Bicycle brake lock.
lock. Nut lock.
Locomotive, steam, S. E. 8, Chapleau..
Log boom, G. F. Sibley........ ..........
I.oom shedding mechaunism, L A. Aumal
Loom shedding mechanism, Hattersley & iigll.l%
Toom shuttle driviog machanism, C. A. T.oud..
Lubrlgator See Axle lubricator. Klevator lubri-
cul
Magnet winding machine. J. J. Wood
Meusuring gauge, Aogell & Picard..
Severance..

437472

437,196
431215

Medicine. remedy for asthma, Iselin & Callahan ..

i Metsl, producmg sheets direct trom moiten, C. M.
PielstiCKer «.vuuuiiiniiiiiiiiii ittt

Metal work:ng machine. combined, W. G. Bud-

lon
Metalhc cross tie, M. ¥, Bonzano.
Metallic surfaces, finishing, D. Wheeler.
Meter. See klectric meter.
See Saw mill
Mordant, E. O. Fankhauser.............ccoveee..n...
Motors, automatic switch for stationary, F. B.

Rae
Neckscnrr G. L. Dale

437296

Necktie fastener, Cummings & Greenwald. 578
i Needle case, R. L. Wilburn.... ............. 437.543

Newspaper vending machine, G. A. Weich 407
. Nut lock, L. L. Blakeslee........... .......

Oil retining apparatus, Doro & C]nrey
oppe
Ordnance, nas cylinder for elevating heavy, J. J.

................................. i

Orgaps. mechunlsm for testing reed, C. O. Hill~
BUFOM .vvivveierer vi ve viennnns 7.201
Package tie, W. H. Anderson... . eeeieen 437,548
H Packmg case, woven wire and slat, M. A. Hnmil- 57584

: Pnddlewheel rentherln%ﬂ. A. &.l' E. Pirrung :3?.0&19

Paint carrier fountain,
Paper bags, mecbapism for mnking strlned. Dean
& RODIC. ... .o ittt e
Paper box, J. H. Russell..
Paper. process of and appnratu
paraffine to, W. B. Howe..
F. Wilso
Pen holder, C. Holiwede.
McC

43716
- 437,388

Petroleum or oil motor enine,
Phonoeram blank, T. A. Rdison.

Phonograoh, T'. A. Kdison..

Phonograph recorder, T. A. Edison . 447,425
Photographic camera, A. E. Colgate.... . 43
Photographic developing apparatus, C. Spiro...... 47,6

Photographic plate holders without a darkroom,
means tor filling, C. 8 lro 47

Photographic shutter. W. H. Lewis........... 37.656
Photogra phing without a darkroom. C. Spiro. 437,620
5 Picture hanger, W. Wolfe............... ..... 437,546
. Picture wire nnnker.ndjuut.ahle J. R. Wright..... 437470
Pine needle iber, making, J. - Berry.......... 555
Pipe. See Jeweler’s blowp‘]pe
Pipe hanger, R. Cooke, Jr . ....iiiiiiiiiiiienns

437,482
Pitman connectlon. Co A BAUCE .vvvvvrvraenreens o+ 1216
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Plaiting apparatus, C. Lebu:mnn
Planer head, machine. J. Bop

Planter attacnment, J. E. He zes.
Planter, automatic corn, Rlchey & ln-ost

Planter, check row corn, M. W. Hart.. . 431,338
Planter, check row corn, C. W. May.. . 431,220
Planter, cbeck row corn, N. O, Starks. 437,633
Planter, seed, W. G. Burchfleld.... ................ 563

437,
Planting, check wire for hand, A. & E. Prebster.. 437,239
Plate holder, W. H. Lewis.
Plow, J. A. Martin......
Plow, sulky, W. Sobey
Plows. plant fender for. R.Jones ..
Plug for testing pipes, expanmble. Ww.'s. Clark.... 487.
Pot. See Flower pot.
Potato dieger, J. Gohm....... .. 437,593
Potato digger. F. M. Thorn. . 437,628
Preserving fruit, etc., E. F. Ayres.................. 323

Press. See Baling press. Hay press. Printing
press.

Printing press. E. k. Edgecomb..................... 437,184

Protector. See Lmhtmng prot,ector.

Pulley. split, Sibley & Ware...... ..cceieureenns . ... 487520

Pump, C. Von Lude ..........

Qd:ultmu muchine, 1. Lefeber. .
Huitway, elevated, H. I.. Norer
Rall‘zvay joints, chair and fish vlate

Railway rail er. lomz ‘R
Railway system, electric. K. Hardmg
Railway vehicle brake, W. k‘ Trimble..
Rail wny tracks, device for setting cartndg
Budde & McCali
Railways, means

. 437.&1
. 437,283

or

preventing loog
Johnson. .

movement of rails of, F. G. 437,301
Ral]ways. switch for the moving contacts of elec-

tric, J. MUITAY . .ot cvvvieiiinene vevrvonnnnens 437,613
Railways. uEward prewsure contact device for

electric J. Van Depoele .........coooveininn 437.534
Rattan furniture, E. T.. Taft................... ... 437.462
Reaming and t,apgmz Lunl portable, F. Schofl. ... 437,459
Recorder. See P onogravh recorder.
Record sheet, 8. A. Smith.............ccoeiiiiiennne 437,256
Reel. See Flshmz reel

Ref&lgeramve apparatus,absorberfor, P. R, Gray, 1,102
Refrigerators, removahle tank for, O. F. Ghdden 487 209
Rein guide. J. C. H 37,197
Rein holder, 8. G.
Revolving chair and stool “i. "Wl A, Frankiin
Rheostat or rheotome, M. Deprez
Ring. See Curtain ring.
Rivet, 8. V. Henkles
Riveting machine, J. T.. S8axe....
Rock drill, Martin & Cunningham........ ....
Rod. 8ee End eate rod.
B P Watt. ..ot
8ee I.and roller.
Rolling car wheel tires, etc., apparatus for, N.
Washburn........... ...
Roofing sheet, J. White...

Wagon brake, J. W. Bruce...........ocecvvvee e o 281
Washboard ho]der. Petm & Powers................ 437,617
Washers‘ machine for manufacturing, W. H. “
............................................ g

Watch balance springs. apparatus for pmmnn. El LTS
Watchmaker's tweezers, R. H. Franklln . 437647
Watch movement holder, K. Allen...... ... 437,646
Watches, adjusting, Hunter & Corthel!..... 437,203, 437,204
Watches, apparatus for adjusting, Hunter & Cor-

thell . iiiiiiiiieiie i e d 1205, 437,206
Water elevator and carrier,J. W. Rosborouxh . 437,246

Watex(‘u power utlhzer. high grade, A.
Weather atrm.(: VAL & ).E! Capewell.
Welding 1uetuls electrlcally‘ C. L. Coffin
Well grapple, H. B. He!
Wheel. See Fiflh wheel
Wheel, A. K.8tone...............
Whffietree hook, C W. Blackburn,
Wire cord, etc., machine for covermz
Wire straighténing and cutting macnme H
Eckerson.. .
Wire stretche:
Wire stretcher, W.J. Dohe
Wire stretchi bg machine, O.

1 Qua

437.570 M 1.571
447,

Wire etretching machine, barbed. . O McGee 467.‘402
Wooden surfaces, ornamenting, N. Hecht 437,/48
Wrench, W. L. GIbBON ... ceeatiiiiiiiiennieiiienon. 437

DESIGNS.

Bath tubs, casing for, O. }4‘. Grant
Bath tubs, cradle for, O. F. Grant.
Bracket, C. M. Peck........ ...cooviiiiinniiiiiinnian,
Brush or mirror back, Fuchs & Beiderhase.

b0 174 to %gr_rr?

Cloth fabric, pattern for, J. Gebauer.
Fringe, T. H. Bartmann
Lamp chimney, E. J.
Rug. A. Petzold .............
Spoons. etc.. J. T. Curran..
Table cover, ete., J. Pegel.

TRADE MARKS.

Baking powder, W. H. Miner .
Bananas. H. Dumo 8 & Co .
Boots and shoes, E. W. Miller .
Canned fresh oysters, C. W. Turner & Co
Colors, coal tar. H, I{ohnstamm & Co..
Elastic shoe web, J. H. Buck]ey & Son..
Electric batteries, F. 8. Terr,

Flour, wheat, T. C. Jenkins. .
Gum, chewing, Southern Pine
Insecticide. Rumph & Carlile .....
Jewelry and solid and plated gold a
K. A. Bliss Co.

otary culLer. G. W. Gillespie.
tubber overshoe, K. . Bickford .........
lubber sole bont or shoe. 1. T Marshall
unning gear. F, G. Ohr.... ...

Saddle bags, J. N. Anderson.
Safety attachment, J. A. Arm
S8afety hook, automatic spring, J. E
ulve, hoof, J. I1. Mitchell...

-
%
Pad
4
3

ash fastener, E. Walter.
Satchel frame, A. . Pet
aw, drag, W. Turner..

3aw eumming machine, gin 37
awmill band, D. B. Hanson. 437490
aw smithing machine. circular, N.'W. Mortorff.. 437.221

aws, appliance for circular, E. Benjamin..... ...
Bawa, detachable handle for crosscut, C. Prouty.. 4317
Scaffold bracket, I‘l C. Wrigh ..
Screw cutting dle. o J. Smi h
Screwdriver, ratchet,Gay & Parson 437,
Screw threads, muchme for cuttmn. H. Davi dson 4%7.5&]
Scythe, A. Huck............... 37,346
Seeding machine, J. Noxon
Sewing machine thread temsion device,
Fountain ...... ......occoiiiin ol
8hade or canopy, C. E. Giebel.
Shearing machine, R. L. Renz.
Shears, J. D. Parkinsou ......
Sheurs, W. Rlchard
Sheave, F. B. Tor:
Sheller. See "‘orn sheller
Shingle sawing machine, E Anderaon
8hip’s hank. A. Conover..
8hoe, C. Siegenthaler, Sr..
8hoe fastener, B. A Smith
8hoe stamping machine, 8. Ross, Jr
Shutter worker, E. T. Keener...........
Signal nperaung apparatus, 8.
8kate, C. G. L.amont
S8moke burning furnace, O. B. Martin
8nap hook. C. G. Lundhorg
Snap switch, electric, W. Hochhaus
Snow plow. J. Bouck.
Soap, apparatus for maki
Soldering machine, can, D. D Ranney
Smnmnz machme stop motlon. Hai

G.H.

43 |
43

437.142
.. 47573
. 437316
. 437,205

437,664
437,603
437.348

37,416
437,448
437,453

Spokes mnchine for join
and wagon, C. Seymour

pring. See Vehicle 8pring,

Sprinkler. See Lawn sprinkler.

tairways, tool for laying out, J. McDiarmid

Stand. See Embroidery stand.

team boiler, C. Schaeter

team boiler, R. R, Zell..

team engine, C. Brown. .

team eneine. E. G. Shortt. ,

teering apparatus, hydraullc. P. Small

Steg shaft clip. sucl sprmg holder, eomblned I.

tigdon.... . . A

8tiN, P. R.Gra

Antweiler
Store serviceapparatus, W. F. Baile
Store service apparatus, track curve for, F. '8

. 437,194
e
. 431251

..............

ChUTCH ..t vtviiiiivesiiiiiieess crrennnee aacenan 431,
Stove back. adjnstable, T. Buckiey. . 437,282
Stove grate, C. L. Beers .......... . 43755
Stovepipe tbimble. M. McGuire . 431,381
Surface gauge, K. R. Markham..... 437,
Switch, See Electric hand switch. Electrical

Switch. Frm' switch. Spap switch.

Evringe. A.H. & M. G. Collins.......... tereeiaenaan 437,481
Table. See Fo]dmg table.

Table, H. Warn cveeeeeanas. 431,639
Dable'and ironing board, A. M. Primble. . 437,264
Tablet writing, J. T. MacDouue]l 437,399
Telerraph key, A. F‘ Purdy 437,510
Telegraphy, T. A. Edison..... 437
Telegraphy, automatic, D. Ku .
Telephone attachme

Duean 437,293
Telephone. mechan . Russ 437,624
Tenoning machme J. H. Felmlee 437,414
Thillcoupling, F. A. Burton.. 437,564
Thill coupling, W. Williams 7o
Tie. See Metallic cross tie.

Tile for pavements and vault lights, J. 8. Peirce.. 437.347
Tire for cycle w heels, A. H, Overman. ..... . 437,447
'l‘ubncoo aud prepuring the same, filler 437?28
’Pohacco pail cover. Young &. Lewls . 431,321
Toy, J. H. Lancaster. .e 437209
T oy or puzzle, A. G. Farwell . 437,186
Tov spring gun, G. W Kel]ey 437,605
Train order, C. E. Biddison.... 431557
Transom lifter, R. R. Buehler.. . 437,891
Trap. See Animal trap.

Trousers stretcher, A. Wyman..............coue.... 437,390
Truck for electric railway cars, motor, C. J. Van

Depoele.....coo . ciiieiiiit i ceaiiean.a, 437,
Truck for clectrically-propelled vehicles, motor, 661
Trunk fastener, F. R. Derrick .. 437,581
Truss boop, D. Delano.......ccceeiiiiiinniiaann.

Tub. See Bath tub.
Tubes from pulp, machine for mouldinz, H.J.
Medber

Twine, W,
Twine and mnkimz the same, F. R. Williams
Typewriting machine, H. Abbntt

........... 4'57.371 4’3".372
Typewriting machme. J. W. Bartlett ‘ L?H 3
Umbrella, A. Cappel

Valve for stand pmes mdwator J. Giles
Valve for steam radiators, air, G. H.
Valve mechanism for engines, C. Schmld
Valve, ateam enctne, V. Pllkineton. .
Vapor hurnor, Wallwnrk & Wells,,
Vapor ar de{-nmpr! ng hydrosarbon

Vehicle, four-wheeled, A. W. Johnson
Vehicle running gear, C. C. Hayes
Vehicle spring, .J]. A. Rordman..
Vehicle top, T.
Vehicle tap join Higein
Velocipede, 0. Mellarthy.
Vending apparatus, Mayer

421223
437,610

S 437645

Lamp chimneys, Mcl{ee & Broth 18.470
! Leather, harness, W. C. Kennett 18.463
Mineral water, L. .lanos 18,461
_ Newspaper, weekly, W. 18,457

. D.
Paper, bond and note, W. G. Klll
Pottery, useful and a rt.mlc. New York

stadt Pottery Com pan; .. 18473
Remedy for diseases of t,he blood. liver, and kid-

neys, Dullam m .............. 18.459
Remedy for piles, J. McQarrity. 18,480
Rifles, Merwin, Hulbert & Co ... 18,478
Sauce. table, J. Longfleld ....................... 46!

18.
8ilk ribbons and silk dress gnods, Unequaled Silk

Munufacturmg company 18,476

. Soag laundry, W. W. Wagner 18 477
. rellus, parasols. and canes. Namendorf Bros.. 18472
: Vehlcles. adjustably-seated pleasure, A. N. Parry 28,451
18,464

A printed copy of the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the

; bame and number of the patent desired, and remit to

| Munn & Co., 361 Broadway, New York.

Canadinn P’atents may now be obtained by the
Inventors for any of the inventions named in the fore-
goaing list, provided they are simple, at a cost of $40
| each. If comphcated the cost will be a little more. For
full instructions address Munn & N Broadway,

ew York. Other foreign patents may also be obtained.

Movertisements.

Inslde Page, ench insertion - « « 75 cents a line.
Back Page. ench insertion - - - 81.00 n line.
The above are charges per agate line—about eight

: words per line. This notice shows the width of the line,

iand is sstinagate type. Engravines may headadver-
| tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at pubhcamon office as early as Thursday morn-
g to appear in next issue.

USE ADAMANT WALL PLASTER

{tis Hard, Dense, and Ad-
hexivp. Mgk not check or crack.
it is juporvious to wind. water,
el diswise weriy, It dries in a
L taw hours, It cat be applied in
“any kind of weather. It is in gen=
Ceral uxe. Licenwes granted for the
e mixing,using, and seiling.

Address ADAMANT MFG CO

) E. Genesee ~t,,
Syracuse, N, ¥,

Complete Outfits.

j Wood or Metal workerswithoutsteam
power, can successfully compete with
the large shnps by using our New
LABOR SAVING Mnchinery
latest and most improved for practical ‘
shop use, also for Industrial Schools,
Home Training, etc. Catalugue free.
eneca Falis Mfg, Co. .Y
695 Water Street, Seneca Falls, N. Y.~

PHIOSPHATE BFT)% OF I‘LORIDA —AN
nocount, by Dr. A, K. Ledoux, of the newly discovored
bueds of phusphatn I Western Fiorida. Contained tn
SCIENTIFIC AMERICAN BULIPLENENT, No. ¥34. I'rice
éﬂ c]t-nts To be had at this office and from all news-
ealery,

SEBASTIAN,MAY&LO’S

Improved Bcrew Cutting

rovor LATILES

Power

Drill Presses, Chucks, Wrills,

Dogs, and machinists’ and ama-

teurs’ outfits. Zatkes on irral.
atalogues mailed on application

1054, 24 5t., Cu.u-m'natl O,

HE PENNA. DIAMOND DRILL &. MFG 00
BIRDSIZORO, PA., Builders of High Classe
Steam Eungines. Diamond Drilling and General
Machmery Flour Mill Rolls Ground nnd Grooved

:(TO BUSINESS MEN

The value of the 8CIEN TIPIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation *
i8 many times kreater than that of any similar journal
now published. Itgoesintoall the States and Territo-
ries. and isread in all the principal libraries and reading
; rooms of the world. A business miln wants something
:more than tosee his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising acent intiuence you to substitute ,
some other paper for the S8CIENTIFIC AMERICAN, when
selecting a list of publications in wawca you aecide 1t is
for your interest toadvertise. Thisi8 frequently doune,
for the reason taat toe arent gets a larger eommission
tfrom the papers havin# a small circulationtbanis allow-
edonthe SCIENTIFIC AMERICAN.

Vending apparatus, coin-controlle:
RO PBI . titiiiiis cereerrnrnnansenn., 437.627
Vending device, coin-controlled, G. A. Ellis 37

Vise, adjustable berch, G. H. Col

Fo.rates gee top of first column of this page, or ad-
ess MUNN & CO., Publishers, ’
361 Broadway, New York.

184466 |

Starrett s Surface Gauge

. 1’Jroved S]eégve fwithel;leetllledClt\sp, will
all my gauges as form
Phcey 0.1,8 in., $2% 1&) 2, 121n., 8275
No. 8, lZm.,wlth6in extenalou.&ﬂ

H Stoel

Combination 8Squa
8quares, Bevel Pretractors, F‘ay’a Patem.

Spring viders, Hpri Calipers. Micro-
meter Caliper Squares, Stec! Rules, ete.
Send nt stamp for full lllustrated list.

1. 8. STARRETT, ATHOL, MANS,
MANUFACTURER OF FINE TOOLS.

THOMAS ALVA EDISON,—A BIO-
#&raphical fketch of ihe grest inventor, with full-page
portrait from o eeeent photograph, Contained In SCLENS
TIRTC AMERICAN ST PLEMENT, No. e 10 centy
g be had &t this office and from all Dowsdenlors.

EDISON LAMPS 2

For Batteries or Dynamos.
14 to 36 Candle Power. 3to 40 Volta.
‘We will send free, Catalogue E,

which gives prices and description of
lamps, together with directions

How to Make a Cheap Battery
to operate them.
EDISON LAMP CO,,
HARRISON, N. J.

A NEW WORK!

_A B C of ELECTRICITY

By WM. H. MEADOWCROFT.
ENDORSED BY THOS. A. EDISON.
1volume, limp cloth, fully {llustrated. Price, 50 cents.

WHAT THE PRESS SAYS:
“ A clear and comprehensiva little treatise.”—N. Y.

“Thnraeed of such a book_has undoubtedly been felt
DY....000d we predict for it a splendid sale.”—The

“Abook Nkethisshould belargelyread.”—N. Y. Herald
“No pains have been spared to make it accurate and
reliable throughout.”--Electrieal Review.
“In simple language the author lays bare the secrets of
Electrical science and application.”’—Electrical World.

Sent postpaid to any add:ess on receipt of priceby

United gates Book _Cp_mpajy, qu_a_liil'!MeWYor_k

COMPLETE STEAM Puf
ONEY SEVEN DOLLARS

DEMAND THIS\FUMP

oy

OR WRITE
TO US FOR PR ES‘
VanDuzenm's PatenT

~VaNDuzeN & Ti FT

SOLE MAKERS
INCINNATI,

SMOKELESS EXPLOSIVES.—A LEC-
ture by 8ir Frederick Abel F.R.8., treating of the pro-
duction ot explosives for rapid firing guns, andFi imi
an acconnt ef the work of inveators in this line o
research. Contained in SCIENTIFIC AMERICA\N
PLEMENT, No. 745. Price 10 cents. To be had at thls
office and from all newsdealers. .

“Meniwrcast Tacon MiER, I580L

Blake's Belt Stlllﬂ

|- [t L

T Cheapest.
andg 1ie:sL Fmr.i'nlng for
Lmat,hr\r and Rubber Belt-

k. Bewarc af poor lme-

[iat,t{ma. Nuone  pemisine
1uMthuiit this Trade Mark,
andt PICTURE on the

Package.

Greene, Tweed & Co.
83 Chambera St.,
NEW YORE.

N Ew cATALoc Ul
VALUABLE PAPERS

Contained in S8CIENTIFIC AMERICAN SUPPLEMENT, sent
Jree o/ cMrac to anyaddre 8.
WUNN & €. 361 Brondway, New York.

WSMGE

QCANMRE POWER LIGHT
FOF: F?wsmq ROy "‘IKEB‘_SENE

BOILER $HOPs WoRR ol
ane OTwe R PUACES RET) PowERFUL LIGHT.
KEEGANTHALPIN. 44--46Waga—nm.1nu§r N

91 & 92 WATER STBEET,
Phitshurgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WBELLS
for either Gas, Ol), Water, or Mineral

'I‘eata. Boﬂers Engmes,Plpe,
ng Tools, @
Illustrated catalogue, price
lists and discount sheets
on request.

CARBONIZED REFUSE SYSTEM FOR
Sewage.—Description of a plant for the sewage treat-
ment of towus with a popuatior of 10.000. Contained
10 SCIKENTIFIC AMERICAN SUPPLEMENT, No.

Price 10 cents. To be had at this office and from all

BESNER ARTESIAN

Waelis, Oil and Gas Wells, drl

by eoptract 1 any depth, fmm 60

o 3000 fort. Wi also manofatiure
ing required

arnd furnish uve
$o dril) and complete aame. Port-
whie Homse Power and Mounted
Stm.m Drilling Marhines for 100 to
i £k, Bend foents for il

catgtogus, Pierca Arcteninn
and thl Well Supniy Cog,

#] Beaver Bt reer.. Neaw York.

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDIOATOR

Single Bell ¢ hime Whinatle, and all mstruments
nsed in connection with Steam, Alr and Water.
Sole Aqema Jor Clark's Lanen Fire Hnse.

CROSBY STEAM GAGE & VALVE CO. S0 iveg, ot
STANLEY'S ADDRESS TO THE ROY-

al Geogranhica. Bociet .—The great Central African
forest. fm es. henus toral land and its tribes.
The Semliki Valley. Mountains of the Moon. Lake Al-
bert Edward. Advantages of the expedition. Contalned
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 954.
Price 10 cents. To be had at this uffice and from all

THE EACLE

THE EASIEST RUNNING BICYCLE
N THE WORLD.

83~ Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMFORD, COXIN.

VOLNEY W. MASON & CU.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. I.
MILK : WITH SPECIAL REFERENCE

tothe manut;cture of cheese.—By Jas. W. Robertson,
Dairy Commiss{oner. A very practical paper, of inter-
est to all farmers. Contalned in SCIENTIFIC AMKRICAN
SUPPLEMENT, No. 7254. Price 10 cents. Tobehudat
this office and 'from all newsdealers.

OTTO GAS ENGINES

33,000 SOLD,
Engines and Pumps Combined.
For COAL GAS
or GASOLINE,

SCHLEICHER, SCHUMM & CO.
PHILADELPHIA,
CHICAGO, NEW YORK.

PROPERTIES OF ALUMINUM.—BY
A. E. Hunt. J. W. Langley, and . M. Hall. Purity of
aluminum and processes of manufacture. Properties
with respect to specific gravity. Action of heat on alu-
minum. Corrodibility, mechanica( properties, strength,
conductfvity, vractical hints, aluminum atloys. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMKNT, No.
ce 10 cents. To be hud at this office and from
all newsdealers.

G-RAND PRIZE

Paris Exposition, 18589.

Thin Panel Stocls
IN WHITEWOOD, WALNUT. ETC.,

Manufactured bythe original *¢ Systéme Bartlett,””
received the Highest Award and only ** Grand Prize”
given to this industry. The unly * 8ystéme ” introduced
mLo Europe and America that produces a perfectly
sound cut bnard.

HENRY T. BARTLETT,
CABINET \VO(IDS | MAHOI-ANY
and VENEERS, MILLS,

200 Lewis Street, New York.

£ Qar ADJUSTADTLE STOCKS and DIES
£ are universall M‘knuwieﬁﬂed ta be the
e p o=

3 Wa also make al] our I‘oﬁla oan
[r same principle, of the BERT MATB.RIAL end
R WOIKMANSHIN, and always with 8 view

of time and labor saving ln l.helt Uses
BRIDGEPORT NN

‘ALUMINUM BRONZE AND BRASS

as a suitable material for Propellers. —A paper by
€ | Eugene H. Cowles‘ diacusslng the various materials that
ve been usedin t
and #lving the details of government test8 made of nu-
merous saluminum bronzes and brasses. Contalned in
scmu ‘'IFIC AMERICAN SUPPLEMENT, No. 743, ce
' I cenrtgs. To be had at tbis office and from all news-
eae .

© 1890 SCIENTIFIC AMERICAN, INC.

leconstruction of prupell ewheels, '

Useful Books!

Manufacturers, Agriculturists, Chemists. Kngineers.Me-
chanics. Builders, men of leisure, and professignal
men, of ail classes. need good beoks in the line ef
their respective cualiings. Our post office department
permits the transmission of books through the mails
at very small cost. A cemprehensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently been puhdished fer
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will he mailed
te them. Address,

MUNN & CO.. 361 Broadwany, New York,

. L&ESS
KEUFEQEEWORKFR Co,

T.evels, Transits, Surveyors’
Compasses, Pocket and Pris-
matic Compasses, Hand Lev-
els, Angle Mirrors, Planime-
ters, Pantographs, Engmeers’
8lide Rules, Leveling R
Chains, etc.

logue on application.

IDEAL MUSICAL BOX

1sthe Latext Invention in Swiss Musical 3oxes
}t in the Sweetest nnd Most Perfect Instrument
or the Parlor. Auny number aftunes can be ob-
tained for it. The Largest Stock of Musical Boxes in
America. 8endd4centstamp for Illustrated Catalogue.

JACOT & SON, *tArvnne
SCANDARD WEIGHTS AND MEAS-

ures.~A valuable sef of tables {ssued from the U. 8%
office of standard weights and measures, Tables for
converting W. 8. weights aud measures—customary to
metric; tables for convertlna U. 8. weights and meus-
; ures—mat ric_to customary. (ontained in SFrIENTIFIC
AMERICAN SUPPLEMKNT, No. ‘747. Price 10 cents. Te
be had at this office and from all newsdealers.

Stored Energy

Acc u " u lATons for Electric Lighting and

Street Car Propulsion.
THE ACCUMULATOR COMPANY,
44 Broadway, N. Y. City. 224 Carter 8t., Phila., Pa.
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An Encyclopedia of Useful Tech-
nical Knowledge.

A great Lador. Time, and Money Saver for Practical Men.

JUST READY.

Price $2.00.
Free of Postage to any Address in the World.

T EXL =

nglish and J{ merican [\Jechanic

Srientifir Auerican,

After bemg on the Market Five Years

“ACME ”’ still Leads!

Bizes One, Two, Three, and Four Horse Power, Arranged for either NATURAL GAB
or Kerosene Oll fire, as ordered. No extra insurance uired on agcount of the oil fire.
Bend for catalogue giving full particulars and prices.

ety m. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y.

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES.
RRoAaAD O

BOILER.
P GEMACHINE DEPARTMENT,

ILEBERS,
KVERY DESCRRIPTION.

WEITM YEI:‘I:-EATE"NT FU
! Harrisburg, Pa., U. S. A.

Manufactured by FOUN

AN EVERY-DAY HAND-BOOK FOR THE WORK-
SHOP AND THE FACTORY.

Containing several thousand Receipts, Rules and Ta-
bles incdispensable to the Mechanic. the Artisanand the

Manufacturer. By B. Frank Van Cleve. . Re=
vised, Enlarged and Improved Edition. Edited by
Emory Edwards.M.E.. Author of *'1'he Practical Steam
anmeer’s Guide.” " A Catechism of the Marine Steam
Engine,” etc.. etc. Illustrated by 85 engravings. One
volume, 500 pages, 12mo, closely prmteﬁ the matter
covering an extremely wide range of u
informution for all clusses of mec. ics and cther prac-
tical men.

§F Price $2.00, free of postage to any address in the world.

§F A circular of 24 pages, showing the full Table of Con~
tentsof this valuable buok, will be sent free and free of
postuge to any one in any part of theworldwho will fur-
mish us with s address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

810 Walnut St., Philadelphia, Pa., U. S. A.

A New and Splendid Compariion to
all the Metal Industries.

Fully abreast of the latest inventions and discoveries, as
well in the largest and coarsest asin the
smallest and finest of metal work.

JUST READY.

Price, $2.50.
Free of Postage toany address inthe World.

TEE

Métal Wurke_.rfg_ Haady - Beok

RECEIPTS ano PROCESSES.

Being a collection of Chemlcal Formulas and Practi-
cal Manipulations for the working of all the Metals and
Allo 3, including the Decoration and Beautifying of

cles manufactured therefrom, 8s well as their pre-
servulnu Edited from various sources by William 'l‘.
Brannt. editorof **“The Techno-Cheamnical Recelpt Book
and “ TheMetallic Alloys.” Illusrated bY engrav-
ings. One volume, over pafea. 12mo, elegantly
bound in scarlet cloth, gilt, closely priuted containing
a vast amount of valuable matter on all the Metals and
Alloys, not to be found m any other book in the English
language.

8F Price $2.50, free of postage to any addressinthe world
§F~ A ctrcular of 24 pages, showing the full Table of Con-
tents of this valuable book, will be sent free and free of
Ppostage to an (me in any part of the world who will fur-
Nigh us With

HE NRY CAREY BAIRD & CO.,
INDUSTRIAL P BLISHERS, BOOKSELLERS&IMPORTERS
810 Walnut St., l’hllndelphll, Pa.,U.S. A.

A Al Ages Enjoy this Parlor Game.
. and w‘r&ﬂ{!ﬁr‘:ﬂﬁgﬂm X
a point that will stick to

he ondy arrow made without

or any smooth surface. Will not

mar furniture or hurt any oue.

FPat. in France, Eng-
land, Germany,
U. 8. and
Canada.

Post-paid,
Nickel, $1.
Bronze,75c.

RUBBER TIPPED ARROW co.,
Patentees and Manwsacturers, Boston, Mass., U.S.A.

HOW TO MAKE DYNAMO-ELECTRIC
Machines.—By Geo, M. Hopkins. With drawiogs t@scale
and full directions for constructing dynamos of different
sizes. The small machine i8 intended tor experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decompoee water rapidly,
magnenze steel, ring a large gon, mve powerful shocks,
erate induction coils, and wil . tor temporary use, re-
p ace8 orll) Bunsen cells. Contained in_SUPPLEMENTS
161 and 599. Price 1 cents each. The larger ma-
chme ?‘roduces eight 16-candle lights or one powerful
arc lg Can be arranged as a series, shunt, or com«
pound wound machine. be run for a short time by
two or fourmen. Requires one horse power for con-
tinued running. Best enzmvmzs of dynamo ever pro-
duced. Details of every part shown. Winding of arma-
ture and fleild magnet glmn]y illustrated. Any intel-
lizent person with the aid of these drawingsand instruc-
tions may make useful, durable, and effective machines.
Contained in SUPPLEMENT 600). Price 10 cents.
MUNN & CO.. PUBLISHERS. 351 Broadway, New York.

EXCELLEN'I‘ BLACK COPIES, only equaled by Litho-

g y, of anything awritten or drawn with any Pen by

he Patent

Specimens
e,

roe. s e e
Ten Eyck & Parker, 66 Pine Street.iew York

ARCHITECTURAL ~ BOOKS,

Useful, Beaulfub and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city. or any builder wishing
to examine the latest and best plans fora church. school
house, club house, or any other public huilding of high
or low cost, should procurea complete set of the ARCHI-
TECTS' AND BUILDERS EDITION of the SCIENTIFIO
AMUIRICAN.

The information these volumes contain renders the
work almost indispensable to thearchitect and builder,
and to persons about to build for themselves they will
fnd the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of slmost every class ¢f building, with specifica-
tion a.1d approxlmate cost.

Eight bound volumes are now ready and may be ob-
tained, by mall, direct from the publishers or from any
newsdealer. brice, $2.00 a volume. Stitched in paper
covers. Subscription price, ver annum, $2.50. Address
and remit to

MUNN & CO., Publishers,
3061 Broadway, New York.

seful technieal |

ENGINEERS

HARRISON CONVEYOR!

Hanaling 6rain, Coal, Sand, Clay, Tar B.rk, Cinders, Ores, Seeds,&c.
Sendior | BORDEN, SELLECK & CO., § ma5ot30s, § Chicago, IIL

PAT. FOUT POWER MAOHINERY.
I feel 80 highly pleas-
ed with your Veloci~
pede Foot Power with
seat, that 1 wish to
add my testimony to
its superiority. I did
not expect to like it,
but having used the
Velocipede Power, I would have nothin
else. It so gpreatly lessens the mtlzue
using foot puwer, in fact, it may be said
be almogt without tatigue, and is a steadier mouon.
only wish I had known of it sooner. Send for cat.alogue.
W.'F, & J. BARNES CO. ®9 Ruby St., Rockford, Ill.

spEclA MACHINERY and Appliances

executed with perfect workmanship.
Entire confidence and interestguaranteed. Draughting,
Putternmskm%v Planing, ’]_‘urmmz, Drilling, etc., et,c.
WM. G RUNOW. TR.. 204 & 206 Easf. 434 St.. Naw Yo

A Primer on Inventing,
Or rather on mechanical helps to inven-
tion, experiments, investigation, etc., sent
free, to advertise our machiue stop.
THE JoNES BROTHERS ELECTRIC Co. CIN'TT. O.
AGENTS 5505 BeheoeGubion, and tovertsan
Samples free. Writenow. Dr. Bridgman, 373 B'way, N.Y.

HT&.SLACK BARRELMACM

Gates Cornish Rolls Pulverizer
- Simple, Durable, Compact, Dustless,
and a finished product direct
from the machineas.
The best Ore Granulator forleach-
ing and concentration.
MANUFACTURE ALSO

Gates Rock and Ore Breakers
Address for (‘nta]ozues
- GA’[‘EB IRON ORKS,
80 C ~o. Clinton Sl.. Chicago,
215 Franklin St., Boston, Mass.
44 Dey St., New York.

DE SIRA BLE OFFICES to rent, singly or in suites,
in the BIBLE HOUSE, Astor "Place, with steam
heat, electric lights, elevators, and all modern con-
veniences. Rents moderate.
WILLIAM FOULKE, Treas., Room 6, Bible Iiouse.

OLEOMARGARINE—BY PROF" JAMES
F. Babcock. Afull and impartialreview of the question
as to the merits of oleomargarine asa food product.
Contajned in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 959. Price 10 cents. 'I'o be had at this office and
from all newsdealers.

TYPEWRITERS.

Largest like establishment in the world. First-
classSecond-hand Instruments at half new prices.
Unprejudiced ad ice given on all makes. Ma~
chines sold on monthly payments. Any Instru-
ment manufactured shiplped T;;{Awlegetoexamme.

) A SPECIALTY L EXCHANGING A SPEC Wholesale prices

c A to dea]ers Illustrated Catalogues Free.

JOHN GREENWO PEWRITE 70 Broadway, New York,
ROCHESTER N.Y HE ADQUARTERS 144 La Salle St., Chicago.

564TH EDITION.—113TH THOUSAND.

POCKET - BOOK

By CHARLES H. HASWELL.

Mechanics® and Engineers' Pocket-Book of Tables, Rules, and Formulas pertaining
to Mechanics, Mathematics, and Physics : including Areas, Squares, (? bes, and
Roots, ete.; Logarlthms Hydrauhcs, Hydrodynamies, Steamn and the Steam-En-
gine, Naval Archltecture, Masonry, Steam-Vessels, Mills, ete.; Limnes, Mortars,
Cements, ete.; Orthography ot‘ T};chmcal Words and Terms ete., ete. 12mo
Pocket-Book Form pp- 930, $4.

“I cannot find words to express my admlratlon of the skill and industry displayed in roducing the same.

To you belonge the honor of having preeented to the world a_book containing more pogitive information than

was ever before published. I could with justice say more."—Extract from a Letter to the Author from thelate
Capt. J. ERIcss0N, the celebrated Engineer. T 4

BY THE SAME AUTHOR.

MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights
and Measures ; Vulgar and Decimal Fractions ; Mensuration of Areas, Lines, Sur-
faces, and Sohds Lengths of Circular Arecs; ‘Areas of Segments and Zones of a
Circle ; Board and Tim ber Measure, Centres of Gravity, ete., etec. With a Treatise
on the' Carpenter’s Slide-Rule and Gaugmg. 12mo, Sheep, pp. 324, 90 cents.

Published by HARPER & BROTHERS, New York.
The above works are [for sale by all bookseliers, or will be sent by HARPER & BROTHERS, postage prepaid, to any

Dpartof the United Siates, Canada, or Mezxico. on receipt % price. HARPER'S NEW CATALOGUE, @ descriptive
tist of over 300 volumes, sent, poatpaed. on receipt of

$10.00 t0 $50.0

per night. A| HELIOGRAPHY OR THE ACTINIC
fightand Pro-  Copying of Epgineering Drawings.—A paper by B. H.
fitable bu#i- Thwaite, Assnc. M.I.C.E.. of great value to engineers.
ness. Magic Lanterns and Views of popular sub- giving detailed directions for the practice of twelve

ects., Camlogues on application. Part 1 Optical, 2 different processes of copying drawings, vi .: The Cy-

athematical, 3 Meteorological, 4 Makic Lanterns, etc. anotype Sensitizing Process (Herschel's); Marion’s
L. MANASSE, 88 Madison Street, Chicago, IIl. Cyunotype Process; Pellet's Poritive Czﬁ?oty}')pe Pro-
i’

| cess, blue lines on a white g]rou nd; Pizzig ositive

Al u M l“ u M (gauocype Process, dark blue lines on a white ground ;
er cent. alloy composite for iron

gaaasfounders. Only $6 per 100 Ibs. samples. Agents want-

reduced from $2 to 90c. per lb.in 7,

Iﬁi l:,phlc Prcess, black lines on a white ground ;
W md éz;t otype ('Jl}-"r](])cez:: gvrpfte ]me;] 0111‘:.\ black
nguss Furnace Co., Newpor . | ground ; Shawcross’ Gallic Acid Process, black lines on
The Schmiedbarenguss » Newport, Ky awhiteagound Argentic Nitrate Process, white lines
ground, or vice versa; Uranium Salt I’rocesu,

R EAT FAL Ls C“ yTAN brown or gray lines on a white ground ; Paitevin’s Gel-
ity of wonder: atine Process; Cros & Vergerand's Ammonic Bromide

resources, immense water power, gnld, silver, Process, dark brown lines on a white ground ; Zinco-
copper, lead, lumber, conal, iron, cnttle, horses, gl‘aphlc Process. Contained in SCIENTIFIC AM:RICAN
wool, and agriculture. Phenomenal _growth. For fuli | SUPPLEMENT, No. 584. Price 10 cents. To be had at
articulars, address RECRETAR BOAILD OF | thisoffice and from all newsdealers.
RADE, Great Falls, Montana.

MA(‘HINERY.

E. & B. HOLME
BUFFALO, N. Y.
‘ALSO A F LL LINE OF W00D WORKING MACHINERY.

PERFEGT \MSPAPER L E

The Eoch Patent Yile, for preaervimz newspapera. Mag-

a ines. and pamohlets, been recently improved and

price reduced. Subscribers to the SCIENTIFIC AMERI=

(‘AN and SCIENTIFIC AMERICAN SUPPLEMENT can be

plied for the low price of $1.50 by mail. or $1.2 at the

e of this paper. Heavy board sides 5 ; inseription

b SCIE ’l‘lFlC AMERICAN ” in filt. Necessary for
eveﬂ one who wishesto preservethe paper. Address

NN & Co.. Publishers SCIENTIFIC AMERICAN.

WHAT Uncle Samand Aunt Columbia think, etc., of

ASHINBTON & SEazms;, Sond siams to
ATTRACTIVE

MANUFAGTURING SITES
IN SOUTHERN ILLINGIS.

Coul 6t09 feet veins, underlies the entire seo-
Close to iron fields of Missouri and Tennes-
see. Cheap water transportation by Miesissippt
and Ohiorivers and their tributaries. Water for
all purposes. Finest hard and soft woods in une
limited quantities. Shipping facilities over 18 rail-
road lines to all great trade centers and distribut-
ing points. For particulars address
80, fLL. IMMIGRATION ASS'N,,
F. A. Trousdale, Sec’y, Metropolis, 111.,
or W, H. fiall, Asst. Sec’y, DuQuoln, Ill.

SUTTDN RING F’AOKI

LLY END
ERIE RUBBER

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.
ERFORA ED ME LS~MINING SCREENS

& HEAD NOISES CURED by
'1‘533 INVISIB EE TUBU PA EAR

pE (] NS. Whispers heard. Com-
ortable. uooeaatmwhe!esal'lu Remedi esp:Am 1ll8.book &

proofsfree. Address F. HISCOX, 863 Broadway, New York.

CELEBRATED |

CoaL«s ORE SEPARATORS, REVOLVINGAx SHAKING SCREENS.

J1GS 2 STAMP BATTERIES -+ - MILLING « MINING MAHINERY: - -+«
* . HARRINGTON & KING PERFORATING © CHICAGO.

NEW YORK UFFICE,

© 1890 SCIENTIFIC AMERICAN, INC.

—
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NOW READY.

Xperimental Science,

LSNP

M. HOPKINS.

BY GEO.

i e,

740 Pages. 680 lllustrations.

e -—

PRICE, by mail, postpaid, + « .

SEND for FREE ILLUSTRATED CIRCULAR and
Table of Contents,

. $4.00

MUNN & CO., Publishers,

Bttice of The Scientific Dmerican,
361 Broadway, New York.

FOREIGN PATENTS
THEIR COST REDUCED.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obsatacle of cost is no longer in the way of a
large proportion of ourinventors patenting theirinven-
tions abroad.

CANADA .—The cost ot a patent in Canada is even
less than the cost of a United States patent, and the
tormerucludes the Provinces of Ontariv. Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large. and 18 8teadily increas-
ing.

ENGLAND.—Thenew English law, which went into
torceon Jan. 1st. 1885, enab.es parties to secure patents
in Greatl Britain on very moderate terms. A British pa-
tent includes England, Scotland, Wales, Irel.nd and the
Channe! Islands. Great Britain is the acknowedged
financial and commercial center of the worid, and her
goods are Ssentto every quarter of the globe. A good
Inventionis likely to realizeas much for the patentee
iu KnRland as his United States patent produces for
him at home. and the small cost now renders it possible
foralmost everypatenteein this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
Jected as in the United States.

OTH ER COUNTIRRIES.—Patents are alsoobtained
on very reasonable terms in France, Belgium, Germany,
Austria, Russia, Italy, Spain (the latter includes Cuba
ana ail the other Spanish Colonies), Brazil, British 1ndia
Australia, and the otner British Co onies.

An experience of over FORTY yeara has enabled the
publishers of THE SCIENTIFIC AMERICAN to estallish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of thetr clients promptly and proper-
1y done and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws
of al) countries, incliding the cost for each, and othe
information useful to persons contemplatmg the pro-
curing of patents abroad. may be had on applicationto
this office.

MUNN & € 0., Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information reative to patents, or the registry of
trade-marks, in this country or abroad.to call at their
offices, 361 Broadway. Examination of inventions, cone
sultation, and advice free. Inquiries by maii promptly

answered.
Address, MUNN & Co..
Publishersand Patent Solicitors,
361 Broadway, New York.
BRANCH OFFICES: No. 622 and 624 1< SLreet. Pacific

Building, near 7th Street. Waskington, D.
merican

cientific
PUBLICATIONS FOR 1890.

T = s.__——.—_
The prices of the difierent publications in the United

States, Canada, and Mexico are as follows.
RATES BY MAIL.

The Scientific American (weekly one year .

The Scientific Amencan Supplement (weekly), one

$3.00

ar. . . . 5.00
The Scwnuﬂc American, Spnmsh Ednion (monthly)
one yeal 5
The Scnentmc Amencan. Architects and Bullders
Edition (monthly), one vear. . . 2.50
COMBINED RATES.
The Scientific American and Supplement, . . $.00

The Scientific American and Architects and Build-

ers Kdition, . . « . 5.00
The Scientific Amerlcan. Supp]ement, and Archl-
tects and Builders Edition. . . . 9.0

Proportionate Rates for Six Momhs

This includes postage, which we pay. Remit by postal
or express money order, or draft to order ot

MUNN & CO., 361 Broadway, New York.
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