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excces of arseniousacid in fragments; 114pint wilitake
up about 14 troy grains of arsenic. The living insect
putinto this preparation absorbs about ;g4sths of its
ownweight, When soaked in this liquor and dried it
will be safe from the ravages of moths, anthrenus or
dermestes. This liquid will not change the color of
blue, green or red beetles if dried after soaking 24 hours.
Hemiptera andorthoptera can be treated in the same ,
way. The nests, cocoons, and chrysalids of insects :
may be preserved by means of this solution, or by dip-
ping intobenzineor a solution of phenol or creosote.

(31) C. E. T. writes: Will you inform an
«old subseriber *' if any definite experiments on the
conductivity of dry steam are on record? Will the
amount of heat required to raise the temperature of a
pound of water 1° per minute increaee the temperature
of dry steam with the same rapidity? If a copperglobe
capable of containing one ounce of water converted
into stcam at 100 lbs. pressure per square inch be sub-
jecled to the same heat which raised the temperature of
the water 1° per second, will the steam conduct or con-
vey the heat throughout its bulk so as to increase at the
same rate? A. According to Regnault’s experiments, |
the amount of heat that raises the temperature of a
pound of water 1° will raise the temperature of 3-28
Ibs. of saturated steam,or2*081bs, of superheated steam, |
through the same range.

32) P. R. asks if there is any simple way
of testing silver to sce if it is alloyed with copper. A.
Cover a small fragmentof the alloy with 3 parts of pure
warm nitric acid; when it has dissolved add an equal
volume of strong ammonia water—a blue tint indicates
copper. Or add pure hydrochioric acid instead of am-
monia, and bringadropof the filtered solution in con-
tact with adrop of solution of potassium ferrocy ..le
on a clean porcelain surface—a reddish brown colora-
tionindicates copper.

(33) E. J. W. asks: How can I make in-
delible inks of different colors, black, purple, red,ete.,
to mark linen, cte., with stencil plates, rubber stamps,
etc. Whatis the best manner of heating the vulcanized
rubber and plaster form in making rubber hand stamps?
A. See recipeson pp. 11 (35), 250 (2) (4), 257 (60), 75 (9),
96, 236 (37), 43 2), and 107 (37), vol. 38, and 284 (54), 300
(46), and 246, vol. 87, and 11 (7), 59 (3), 117, 251 (52), 331
(9). and 281 (38), vol. 36, SCIENTIFIC AMERICAN. Also p.
1226 SCIENTIFIC AMERICAN SUPPLEMENT.

(34) O. 8. asks how to detect the mineral
substance terra alba in commercial cream of tartar.
A. Digest the salt with 4 or 5 times its weight of strong
ammonia water, for a short time, warm and filter the
solution, and wash the residue with warm water—the
insoluble residue contains all the earthy impurities.

(35) H. W., Jr., asks how to construct a
storm glass asused by the United States Naval Depart-
ment. A. You perhaps refer to the instrument de-
geribed on p. 38, vol. 36, of the SCIENTIFIC AMERICAN.
Dissolve 2 parts of Borneo camphor, 1 part of potas-
sium nitrate (saltpeter), and 1 part of ammonium chlor-
ide (sal ammoniac) in 100 parts of 95 per cent alcohol,
and add enough distilled water to precipitatea small
portion of the camphor. Place this in a large test tube
with the upper end drawn out goas to leave an opening
not larger than a pinhole. The instrument, which is
not of much practical value, is fixedin the openair out
of direct sunlight.

(365 C. W. P. asks: What metal in band
shape, say ¥ inch wide by 35 inch thick, will stand
running over a 5or 6 inch pulley two or three thou-,
sand times, the band to touch only one fourth of
the face of pulley? Have tried common bandiron, but !
find it quickly crystallizes and breaks. A. We think
you can use steel of a quality similar to that employed
for band saws.

37 T. G. McC. asks: 1. Would I have to
pay a license, or would Ibe infringing, on any of the
rubber patents if I manufacturecd some small inven-
tions of my own out of rubber, not vulcanized but soft
rubber? A. We think the soft rubber patent has ex-
pired. 2.Where canI get rubber goods manufactured,
providing [invented something that required a rubber
attachment? A. Any of the rubber manufacturers in this
city would prohably make your articles. Your 3d and
4th questions are indefinite.

1. Is therc a patent on the process of lining metal ;
pots, ete., with what is called porcelain lining? A. The |
processes in use arc covered by several patents. 2. How |
is it done? A. The materialsarereduced to a uniform- |
ly fine powder and made into a paste with water. This
is applied to the vessels, dried, and subjected in a muffie
or kiln to a temperature sufficiently high to fuse the en-
amel. 3. Could tinware be so lined? A. Tinned iron
may be thus enameled, but the coating of tin becomes
oxidized in the process. 4. If so, where could I get it
done? A. Lalance & Grosjean, Beekman and Cliff
strcets, New York. |

(38) C. B. asks whether it is possible to
compress the air for the use of an engine by means of
a windmill. If so, it will supply a grcat wanton the
farm. Everyfarmerneedsa light power to saw wood,
grind corn, make cider, and many other purposes. An
ordinary windmill does not furnish power enough, and
besides atthe very time it is needed perhaps the wind
does not blow. But if it could be constantly employed
compressing air and storing power which would be al-
ways ready, the combination would supply a great want
and meet aready sale. A. This could easily be done.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the results stated : ‘

C. E. K.—1It isnot genuine amber (succinite).—E. A.
H.—No. 16 is orthoclase (rose) containing muscovite.
No. 6 is quartz, orthoclase and hornblende. No. 19 is
limestone(somewhat resembling the Solenhofen variety),
with small seams of malachite andferric oxide.
is shell limestone. Nos. 9, 13, 3and 14 are also lime-
stones. No. 1isquartz, limestone, hornblende. No. 17
is chlorite. No. 119 is chalcopyrite with seams of lime
carbonate. No. 15 is quartzite. No. 5 1s similar to No.
6. No. 12 is fine ferruginousquartzconglomerate. No.
7 is orthoclase with a little hornblende. No. 111isa dole-
rite with chrysolite—olivine. Unnumbered specimen—

Calculator,time and interest,J. Kachelman,Jr. (r) 8,331

- Can bodies, forming tin, Mather & Gleason....... 206,031

Can, meat, G. Brougham 205,946
, Carcoupling, J. R. Lamb.... 206,027
' Car coupling, McGinty & Mead .. 2

. Curbstone and gutter for streets, T. . Phinney

- Electric light, P. O. Jenkins,

|Fences‘ etc , post for, A. P. Bowes .

NoSl

!
hornblende. No. 194 will be reported subseguently —E.

W. H.—Glass colored by ferrous oxide.—D. C. L.—It
contains slate, calcite, galena, iron, and alittle copper |
pyrites.—E. O. H.—Fragment of quartz witha little
jasper.

COMMUNICATIONS RECEIVED.
The Editor of the SCIENTIFIC AMERICAN acknowledges
with much pleasure the receipt of original papers and
contributions on the following subjects :

Wakding of a Boxand Axle. By H. D. M.
Crank Motion. By E. H.
The Celestial Machine. ByG. V.

" HINTS TO CORRF%PO\XDE‘ITS

We renew our request “1at correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Many of our correspondents make inquiries which
cannot properly be answered in these columns. Such
inquiries, if signed by initialsonly, arcliable to be cast
into the waste baeket.

Persons desiring specialinformation which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and lahor to

- obtain such information without remuneration,

LOFFICIAL.)

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending

July 16, 1878,
AND EACH BEARING THAT DATE.
[Thosc marked (r) are reissucd patents.}

A complete copy of any patent in the annexed list,
Including both the specifications and drawings, will be !
furnished from this office for one dollar. In ordering
pleasestate the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row.New York cnty

Adding machine, Borland & Hoffmann
Addingstick, R. F'. Roche....
Arithmetical block, H. H. Hill..
Armpit shield, W. E. Beames (1)..
Axle box, vehicle, H. L. Isham...
Bag holder, S. Robbins..............
Bale band tightener, J. R. Blossom.
Bit clamp, A. H. Crockford ..
Blower, fan, I. M. Phelps
Boat detaching apparatus, B. A, Fiske.
Boiler. beer, A. Foubert
Boiler, steam, P. F. Semonin .
Boot and shoe, E. F. Richardson........
Boot and shoe heels, making, G. Creter ..

Boots and shoes, lasting tool for, F. P. Hinds....
Boring macbine, H. C. Cloyd
Box trimming machine, J. Bozorth....
Brake, automatic wagon, W. P. Wood..
Brake, car, A. B. Allen
Brake coupling valve, Gardner & Ranson (r) .
Bridges, barrier for draw, A. R. Sherman....
Burglar alarm and indicator, Hart & Johnson..
Butter tub, L. Stone,
Butter worker, T. Muir .
Button, C. H. Mumford
Button, sleeve, J. M. Chandler..............oouuns
Button and stud, C. E. 8. Gederen

...... eeees 206,993

Car propeller, street, J. B. Atwater
Cars, driving appliance for, F. O. Deschamps.
Carriage, child’s, G. E. Phelps.
Chuck, W. A. Ingalls .............ov.ee
Churn, atmospheric, Owen & Mahan..
Churn, rotary, J. Schwelckhard ...............oc e 206,045 |
Churns, machine for operating,J.E. & J. B. Vail 205,983
Clod crusher, D. Locke.... 205,969 |
Clutch, F. G. Bates.... . 206,071, 206,072 |
Coal hod, J. Pfeifer........cccceeieeniennrenecnas ous A
Cock, gauge, D. C. I,yons . 206,030
Coffee and spice mill, A. Shepard. 206,141
Coin holder, D. G. Flitchcock ... . 206,110
Coin holder, W. B. Leach ... 205,967
Cooker, feed, 0. L. Sturtevant., . 206,138
Cooling and freezing apparatus, J. Ring. . . 206,13

i Cork extractor, Richardson &Taylor........ .. 206,134
Cottongin, D. T. Etheridge ....... .......c0uvenens 206,097
Crucibles or melting pots, shlelds for, J. Feix ... 206,098
Cultivator, wheel. F. W, Pusey 206,040
206,130

Doffer combs, operating, Bates & Hartman........ 206,073
Driiling and seeding machine, Mast & Gardiner. 205,971
Drilling machine, steam, 8. G. Bryer............... 205,998
Drills, etc.,feed screw, etc., for rock, R. Allison.. 206,067

Drum, heating. G. B. Follett

Elevator, P. Sykes
Elevator and carrier, hay, W. F. Goddard
Elevators. grain spout for, F. M. Campbell.......
Eyelet for securing buckles to straps,C. W.White

206,055

Faucet, measuring, R W. Tavener .. . 206,151
Feed water heater, J. J. Ralya .. .. 206,133
Feed water heater, locomotive, E. Korting........ 205,963
1 Feily joint and tightener, Owen & Mahan......... 206,125

ovr 206,078
.. 20607
... 206,087,
vee 205,949

. 206,014

Fertilizer, Boykin & Carmer
Fire escape, Copeland & Taylor...
Fire escape, D. L. Dieckmann..
Flat iron, C. Q. Gunderson

Floor, roof, etc., composition, T. Hyatt............ 206,112
Fluid discharging apparatus, G. F. Fogerty....... 206,009
Fluting machine, H. Luchs (r).........cccovvvnnnnns 8,338

Furnace for boilers, smoke consuming,D. 8. Olds
Furnace, glass annealing, etc., W. Hirsch.
- Gas, charging water with, H. B. Dunham.........
Gas lighter,automatic, Miller, Tallmadge & Brown

206,123
206,109
205,950
206,082

1 Gas lighting apparatus, electric, J. P. Tirrell .. . 206,057
| Gas, manufacture of, W. J. Taylor................ 206,053
Gus retorts, loss of heat in charging, J. Slade.... 206,144
Gate, J. W. Brokaw...........covinnneee civenns oon 206,080

Gate, D. C. Delinger
Gate, J. R Talley
. Glass,manuf. of toughened enameleq,F. Siemens
Glass mould, J. H. Hobbs 206,111
Glass, plunger for pressing, G. W. Weyman...... 206,157
Glue, cooling and spreading, E. W. Leggett. . 205,968
, Grader, road, B. C. Megquier.... .............

206092|
208,150 !
205,981

' Hub, vehicle, Parmeclee & Treat..
- Icecutting apparatus, J. T. Martin

. Lamp, hydrocarbon, C. E, Ball........

| Sewing machine turn table, E. Moreau .

.. 206,120 | Cider, Green & Clark...

@um box and spinning toy,Si
Hammock eye, T. Tresilian
Harrow, J. A. Platt

. 206,059
... 206,039

Harvester, J. Gerrard........... coceeiven & .. 206,102 |
Harvesters, sheaf carrier for, F. M. Yeager ...... 205,951 ‘
Hat elastics, fastening for, .. K. Holt....... .. 206021

. 206,023

Hay loader, G.L. Johnson .............
Heel stiffeners, forming, A. F. Smith
Hoe, A, R. NiX0OD .c.vviiiiiiiiiiiiiiiiiiiiniiine,
Horse collar, clamp, Schmitz & Cooper .

Horseshoe, IT. M. Clemons... ...... covsviiiniannes
. Horseshoes, die forfinishiag, J. J. Reimer........ 205,978
: Horseshoes, making, H. J. Batchelder (r). 8,34
Hub, carriage wheel, J. Kritch............ 205,965

Index, F. L. Hutter ..........ooovvvviinn cninnnnn,
Insect and bug gatherer, Walsworth & Merritt

Iron and steel, C. W. Siemens
Lamp, C. 8. Westland ..............v.0
Lampblack, making, Hallock and Blood
Lamp, electrical, E. Burgin .

205,984
..................... 205,980
. 206,361

Parkhurst. 205,974
Life-saving lines, etc , projector for, L. A. Peck. 206,126

Leather, stoning, glassing, etc.. E. B.

Liquid measure, M. M. Kendall
Liquor apparatus, aerated, T. C. Knox .
Lock, A. Schneider .... .....oociiiiiiiiinii i,
Lock, hasp, Coilins & Thomas

206,024

. 206,146 °

Lock, time, E. Stockwell ..

Loclet, T. Granbery .. 206,012 ,
Loom for weaving wirc fabrics, J. Asbach... . 206,068 !
Magncto electric, etc., machine, E. Burgln. . 206084'
Match safe, J. Gilbert... ........ . 205,954

.. 205,976

Mechanical movement, B. F. Penn .
Mechanical movement, W. Koss........ . 205,964
Milk cooling apparatus, V. P. &J. 8. Hlll ......... 206,108

Miilstones, middlings feeder for, F. T. Shrake...

Mines, air exhauster for coal, T. W. Flynn........ 206,101 |
Mouldings for gilding, preparing, C. C. Stuart.... 206,149
Motive power, J. E. Woolverton ...............ueee 206,062
Mower, W. A. Kirby .. 206,116
Non-conducting compound, . 206,007
Oatmeal machine, R. Stuart .. 206,148
Ore separator, J. G. Jebb... . 206,115
Organtremolo, reed, W. F. Ewell. . 206,008
Paint, M. L. Maloney....... . 206,118
Pan, bake, L. G. Fisher, Jr. . 206,099

Paper making machine, J. Hatch .
Paper maklng machine, cylinder, J, Iatch........ 206,106
Paperstock,treating rags, \Viesinger & Rissmuller 208,158
Patterns, sampling colors for, A. Zerban .. 206,064
Pipe cutter and threader, Eaton & Latham . 206,005 .
Pipes, attachment for water, W. A Crawford.... 206,09
Pistol springs, manufacture of, T. B, Andrews ... 205,988
Planter attachment, corn, J. Neill . 205918
Planter, corn and cotton, S. 8. & J. P. Clary. . 206,089

* Plow, J. M. Bassett................ . 206,9%
Plow, O. F. Phillips ............. . 205,977
Plow and grain driil, H. A. Avery. . 206,069
Plow, side hill, Barnett & Hobbs . 206,070 -
Power and motion transmitter, C. L. Henrich . 206.018

Press, punching, W. E. Brooke
Printing machines, griper motion for, G. Preston 206,131 |
Pump, F. Shollar........ 206,048

Pump, measuring, T. R. Vestal................uvu. 206,060
Pump, steam jet, H. P. Tenant........... 206,054
Pumps, clack valve for, W. C. D, Body (r) 8,332

Punching machine, . Krutzsch
Quilting machine, J. J. Crall
Railway switch, A. B. Adams et al . 206,066
Railway train electric signal. Walker & Egerton... 206,154
Razor strop, A. V. Brokhahne 206,081
Razor strop case, A. V. Brokhahne.
Refrigerator, J. W. Lawrence

. 206,028

Refrigerator building, J. Rumbaugh .. . 206,140
Refrigerator, portable, J. J. Phillips... . 206,128
Roiling machinery, metal, P. 3. Bradford.. . 205,45
Rope, V. P. Travers . 206,058
Rudder for vessels, J. C. Morton . 205,912
Saddles, hook for harness, W. H. Henderson..... 206,016
Safe and vault fastening, E. Stockwell.... . 206,147

Sash balance. H. F. Bond . 205.94
Saw mill, circular, J. W. Zimmerman (r) 8,339
Scoop, W. C. Frceman . 206,011

Screen, window, J. Brizee.... 206,995

Screw, wood, G. C. Armstrong . . 205,990
Sewing machine, A. Leavitt . 206,029
Sewing machine, presser foot, J. A. Lakin........ 205,966
Sewing machine stopper, D. E. Dutrow ... . 206,004

8,333
. 206,035
. 206,005
.. 206,153
. 206,088

Sewing machine table, V. H. Boyer (r)

Shaving horse, folding, S. E. Cress.
Shell, explosive, G. W. Turner..
Shutter, B. C. Davis
Spark arrester, D. R. Proctor.. . 206,132 :
Spinning ring holder, J. W. Wattles . 206,155

Spooling machines, bobbin supporter, A.1I Carrol] 206,085

Spring for side bar wagons, \Vingler & Stough.... 206 956

Spring, side, E. P. Carter
Spring, vehicle, F. J. Springer.
Steamer, feed, F. Bigalow
Stonebymachinery, splitting, etc., A. W.Andrews 205,989 '
Stove, cooking, G. E. Hopkin . 1 .

Stove grate, P. D. Beckwith.. . 20607
Stove grate, H. Miller 20003 |
Stove, parlor, D. E. Paris (r) 8,336
Stove pipe ventilator, T. R. Way .. . . 205.985
Stuffing box, steam engine, I1. S. Ross ..... . 206,139
Stuffing box, steam engine, C. T. Sleeper (r) . B335
Suspenders, B. J. Greely .........coovvviienn . 206,013
Swine, ring blank for, W. . Brown . 205,996
Tenoning machine, M. J. Mullins.. . 206,121
Thill coupling, ITarvey & Thurber.. ....... . .. 205,958
Tobacco leaves, coloring, E. Wenderoth . 206,156
Tobacco,marking plug, C. Siedler... ...... . 206,143 .
Tobacco quid protector, S. 8. I{enderson.... .. 206,017
Truck for removing railway axles, N. Thomas ... 206.152
Truck, railway car, Hamilton & Smith....... . 205,956
Truss, hernia, H. Loevy.. . 206,117
Type, C. S. Westcott.......... . 205986

Umbrella runner, A. Milliken . 206,084
Valve, rotary, F. M. Stevens ...
Vapor burner, W. R. Hanks...
Varnish, C. J. & C. Breidbach
Velocipede, J. B. HOIIWeg.......ovvv sennveeaninnns
Ventilator, grain. B. F. Elliott
Ventilator, window, G. R. Buffham
Ventilator, window, L. D. Harvey
Wagons, iron platform for, W. B. Romig
Wash tub hydraulic cement, stationary, D. Burke. ZJG.(I)O|
Washing machine, J. W. Elston .................... 205,952
Washing machine, pounder, P. Hauersperger 205,959
Water meter, rotary, N. B. Acheson 206,065
Water closet valve, W. Smith

TRADE MARKS.
Bitters, T. Mesplie..............cvvvnnnnn
Bread, Ernst A. Rosebrock 6,372
Capsules for administering medicine, J. R. Planten 6,37 '
Chemical compound for complexion, C.R. Burrage. 6,366
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" Ice cream and waterices, W. L. Darling

! bllltg

R. W. Tansill & Co
Cigars, Sanchez & Haya ..
Cigars, H. Stahlschmidt..
Cigurs, cigarcttes, ete., G. W. Gail & Ax.
Codfish, Lynde & Hough
Cotton gins, Eagle ( otton Gin Company.
Fly poisoun, J. C. Allan

. 6,354

... 6376
. 6,361
... 6,314
. 6,383

Lager beer, C. Conrad & Co
Medicinal preparations, F. L. Necufeld.
Medicinal preparation, G. S. Weaver

Medicinal preparation, R. E, Sellers & Co... ..

Mixed paintsand colors In oil, T. Ramsay .. . 6,362
I’lug chewing tobacco, R. A. I’atterson & Co. 6,371
Smoking and chewing tobacco, T.C Williams & Co. 6,381
Soap. W. Mulchahey........... covviiiiiiiiiins vaeene 6,359
Soda water, seltzer, etc , Sass & Haffner. .. 6318
Spool cotton, \V. Warren ................. .6, 315, 6,382
Stove polish, W. Frankfurth & Co. ... 6,856

Whiskies, Lilienthal & Co
Whisky, J. W. Gaff & Co..

Whisky, A. llanford & Co
Writing fluid, Carter, Dinsmore & Co

DESIGNS.
Coffin handles, W. M. Smith. ...
Fabrices, C. Heritage
Spoons, 11. Vasseur

English Patents Issued to Americans.
From August 27 to August 30, inclusive.

Car axles.—J. N. Smith, Jersey City, N. J.
Door locks.—N. Thompson, Brooklyn, N. Y.
Lubricator.—G. H. Davison, Baltimore, Md.
Matches.—J. H. White, Huntsville, Ala.
Nail machines.—W. H. Field, Taunton, Mass.
Railroad rail fastenings.—T. \W. T'ravis, Philadelphia, Pa.
Sifting apparatus.—J. T. Parlour, Brooklyn, N. Y.

' Steam traps—L. P. Hawes, N. Y. city.

Window cleaner.—W. C. Ashwell, N. Y. city.

~ Wirestands.—E. P. Woods et al., Lowell, Mass.

THE GEOLOGICAL AXNTIQUITY OF

Flowers and Insects. By J. E. Tavron, F.5.5. A plain,
comprehensive review of the suhiect bringing forward
many instructive facts; with six illustrations. The
invariabie correlation between insects and flowers.
How they are fossilized. Fossil botany. Geological
Evidences of Evoiution. Correspondence inthe succes-
slon of Animai and Vegetable life. Flowers necessary
to Insects, and Insects neccessary to FKlowers _Insects
and Piants in the Devonian, the Switzerland Lias, the
Engiish Stonesfield Slate, the Tertiary Strata, the Coai
Measures, a Greenland, and other formations. Pecu-
liar Aspect of Evolution. Contained in_ SCIENTIFIC
AMERICAN SUPPLEMENT No. 120,  Price 10 cents. To
be hnd at thls oftice and of all newsdea]ers

ON THE PRESERVATION OF WOOD
By J. CLARK JEFFERSON, A.R.S.M. How to store
timber. Howto measure timber and judgt: of its quahty
Causes and Prevention of Dry and Tium; Rot. Dura-
and Preservatien of timber in Mines. The three
methods of Artificial Preservation: 1. Coating timber
with Tar.etc, 2. Removing Sap by water or by steam.
3. Impregnutmg the wood by a solution of common salt,
Sulphide of Barium, Sulphate of Zinc and Copper, etc.
A valuable practical paper. Contained in SCIENTIFIC
AMERTCAN SUFPPLEMENT No. 119. Price 10 cents. To
be haq at this office and of ali newsdealers.

NARROW GATUGE SWEDISH LOCDOMO-
tive, with one pRge of engravings., ~orTnEAveNT 41,
l"nce ‘!J] centy,  Locomotlyves of the KIGHTEEN INCH

Yat Orewe, Kng., T'wo CnEravings., SUIPPLE-
\1 \Trll.. 10 cents.

ICE-HOUSE AND COLD ROOM. —BY R
G. Hatfleld. With directions for construction. Four
engravings. SUPPLEMENT No. 59. Price, 10 cents.

THE
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The Most Popular Scientifie Paper in the World.
THIRTY-THIRD YEAR.

Ouly $3.20aYear includingPostnge. \Weekly.
uly #3.2 "5snl\unllll$cllls lllecur & ¢ v

This widely circulated and splendidly iilustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
originalengravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ctc.

All Classes of Readers find in THE SCIENTIFIC
. AMERICAN a popular réesume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possibie abstruse terms. To every intelligent mind,
this journal affords & constant suppiy of instructive
reading. It is promotive of knowiedge and progress {n
every community where it circuiates.

Terms of Subacription.—QOne copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, §1.60; three
months, $1.00.

Clubs.—One extra copy of THESCIENTIFIC AMERI-
cAN will be suppiied gratis forevery club of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT willbe sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publi 'iers.

The safest way to remit is by Postal Order, Draft, or
Express. Mcney carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but is at the sender 8 risk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & CO.,

37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
thePostai Union,the SCIENTIFIC AMERICAN isnowsent
by post direct from NewYork, with regularity,to subecrib-
ers in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Beigium, Germany,
Russia, and all other European States; Japan, Braazil,

, Mexico, and all States of Central and South America.

Terms, when sent to foreigncountries,anada exsepted,
&4, gold, for SCIENTIFIC AMERICAN, | year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co., 37 Park

6377 | Row, New York.
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