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Business and Yersonal,

The trhewgs for Insertion under this head 48 One Dollar
« linefor each insertion * &bt eight words to a line.
Adverti ts must De 7 d b publi office
as early a8 Thursdey merning to eppear in next issue,

EF= The publishers of this paper guerantee to adver-
tisers a circwledion of not less than 50,000 copies every
weekly issue.

"

Dish Washing Machine wanted one that is capable
of washing 25,000 daily A liberal offer will be made any
party possessing such a machine, by addressing D. W.M,,
Box 773, New York city.

Hotchkiss Improved Mechanical Boiler Cleaner. Re-
ir.oves all sediment from steam boilers, preventing in-
crustation. Send for circular J. F. Hotchkiss, # John
St., N. Y.

Books relating to Civil Engineering, Electricity, Elec-
tric Light, Gas, Heat, Hydraulics, Mining. Sanitary En-
gineering, Steam Engine, Turning etc. Catalogues free.
E. & F. N. Spon, 446 Broome 8t., New York.

The classic moralist bids “ Festiny Lente,” but when
you want a good pen, you canno. get one of Esterbrook’s
too quickly.

A 4% in. 2 Jaw Chuck, Independent or Universal, for
Brass Finishers. Address A. F. Cushman, Hartford, Ct.

For Yale Mills and Engines, see page 109.
A. Young, Houston, Texas, Lumber and Mill Sup-

plies. Intimate relations with thirty mills and one hun. :

dred yards.
ware introduced.

Lightning Screw Plates and Labor-saving Tools, p. 108,

Glass Window Blind Slats.—This new invention,
which consists in making the slats of glass, in different
colors, is made by the Corning Glass Window Blind Com-
pany, of Corning, N. Y. These glass window blinds are
not expensive, are a house decoration, elegant in appear-
ance, and are an ornament to any apartment. Nothing

equals them for convenience, usefulness, and beauty. :

The colored blinds effectually protect costly uphonistery
or delicate colors of tapestry from injury by sunlight.
They give sufficient light for dining-rooms, and exclude
flies.

A Man, with twenty years’ experience in the Foundry
and Machine business, wants something to do. Address
F. J. Mmasten, Toledo, O.

Planers to face 2 x 4 inches; price $18. Box 170,
Montclair, N. J.

For Sale.—No, 1 14 inch 6 roll 4 side (Schenck) Planer
and Matcher. All late improvenients, and never used.
Also second-hand, 8 inch, 4 side (Huntington) Moulder,
and 70 horse Upright Engine. Send for list of second-
hand machinery in stock. Belcher & Bagnall, 40 Cort-
landt St., New York.

Superintendent wanted, well skilled in use of wood-
working machinery. Address Skill, Box 773, New York.

Rules for Engineers and Firemen, and the Removal
of Scale in Boilers. Send for circular. Rankin & Co., 50
Federal St., Boston.

Alden Ore Crushers and Pulverizers, six sizes, $45 to
$1,500. E. T. Copeland, 30 Cortlandt St., N. Y. city.

Saw Mill Machinery. Stearns Mfg. Co. See p. 77.
See Stockwell Screw and Machine Co.'s adv,, p. 76.

For Best Quality Brass and Composition Castings,
address E. Stebbins Mfg. Co., Brightwonod, Mass.

Telephones repaired, parts of same for sale. Send
stamp for circulars. 1°. 0. Box 205, Jersey City, N. J.

Asbestos Board, Packing, Gaskets, I'ibers, Asbestos
Materials for Steam & Building Purposes Boliler & Pipe
Covering, Asbestos Pat. FiberCo.,limited,194 B'way,N.Y.

Corrugated Wrought Iron for Tires on Traction En-
gines, ete. Sole m’f’rs., H. Lloyd, Son & Co., Pittsb’g, Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Company, limited, Erie, Pa.

Apply to J. H. Blaisdell for all kinds of Wood and
Iron \orking Machinery. 107 Liberty St., New York.
Send for illustrated catalogue.

Our new Stylographic Pen (just patented), having the
duplex interchangeable point section, is the very latest
improvement. The Stylographic Pen Co., Room 13, 169
Broadway, N. Y.

Advertising of all kinds in all American Newspapers.
Special lists free. Address E. N. Freshman & Bros., Cin-
cinnati, O.

Skinner & Wood, Erie, Pa., Portable and Stationary
Engines, are full of orders, and withdraw their illustra-
ted advertisement. Send for their new circulars.

Sweetland & Co., 126 Union St., New Haven, Conn.,
manufacture the Sweetland Combination Chuck.

Power, Foot, and Hand Presses for Metal Workers.
Lowest prices. Peerless Punch & Shear Co..52 Dey 8t.,N.Y,

Peck’s Patent Drop Press, See adv., page 76.

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability. Write for in-
formation. C. H. Brown.& Co., Fitchburg, Mass.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossley, Cleveland, Ohio.

Best Oak Tanned T.eather Behing. Wm. F. Fore-
paugh,Jr.. & Bros., 531 Jefferson St., Philadelphia, Pa.

National Steel Tube Cleaner for boiler tubes, Adjust-
able, durable. Chalmers-Spence Co., 40 John St.,, N. Y.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., I’hiladelphia, I’a.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes, Buffalo, N. Y.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
etc. Condit, Hanson & Van \Vinkle, Newark, N. J., and
92 and 94 Liberty St., New York.

Presses, Dies, and Tools for working Sheet Metal. etc.
Fruit & other can tools. Bliss & \Villiams. R’klyn, N. Y.

Instruction in Steamn and Mechanical Engineering. A
thorough practical education, and a desirable situation

as soon as competent, can be obtained at the National :

[nstitute of Steam Engineering, Bridgeport, Conn. Kor
particulars, send for pamphlet.

Hydraulic Jacks, Presses and Pumps. Polishing and
Buffing Machinery. Patent Punches, Shears, etc. E.
Lyon & Co., 470 Grand St., New York.

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.

Articles of meritin machinery or builders’ |

I Wright's
| off, The best engine made. For prices, address William

Wright, Manufacturer, Newburgh, N. Y.

Special Wood-Working Machinery of every variety. .
Levi Houston, Montgomery, Pa. See ad. page 77

Blake ‘ Lion and Eagle  Imp'd Crusher. See p.77
For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling, see Frisbie’s ad. p. 93.
For Separators, Farm & Vertical Engines, see adv.p.93.
! For Patent Shapers and Planers, see ills. adv. p. 93
, For Mill Mach’y & Mill Furnishing, see illus. adv p.93, |

Mineral Lands Prospected, Artesian Wells Bored, by
]

Rollston. Mac. Co” Wood Working Mach'y ad. p 93.” |

Machine Knives for Wood-working Machinery, Book '
, Binders, and Paper Mills. Largeknife worka specialty. .
" Also manufacturers of Soloman’s Parallel Vise. Taylor.
Stiles & Co., Riegelsville, N. J.

' Silent Injector, Blower, and Exhauster. See adv. p. 110.

Steam Engines, Boilers, Portable Railroads. Sugar
Mills. Atlantic Steam Engine Works, Brooklyn, N. Y.

For Alcott’s Tmproved Turbine, see adv. p, 110.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia, Pa., can prove by 15000 Crank Shafts, and
10,000 Gear Wheels, now in use, the superiority of their
Castingsover all others. Circular and price list free.

Brass & Copper in sheets, wire & blanks, See ad. p.108. !

Air Compressors. Clayton Stm. PumpW’ks,Bk’lyn, N.Y, |
Diamond Saws. J. Dickinson, 64 Nassau St., N. Y.

| The Improved Hydraulic Jacks, Punches, and Tube ,

Bxpanders. R. Dudgeon, 24 Columbia St., New York.
For Superior Steam Heat. Appar., see adv., page 109.
Eagle Anvils, 10 cents per pound. Fully warranted.
Millstone Dressing Machine. See adv., page 110. |
Gear Wheels for Models (list free); experimental and :

model work, dies and punches, metal cutting, manufac-
, turimg, etc. D. Gilbert & Son, 212 Chester St., Phila., Pa.

Walrus and Sea Lion Leather for Silver and all Metal
. Polishing. Greene, Tweed & Co., 118 Chambers St., N.Y.

For Shafts, Pulleys, or Hangers, call and see stock
kept at 719 Liberty St, N. Y. Wm. Sellers & Co.

The best Truss ever used. Send for descriptive circu-
lar to N. Y. Elastic Truss Co., 683 Broadway, New York.
Comb’d Punch & Shears; Universal Lathe Chucks. Lam-
bertville Iron Works, Lambertville, N.J. See ad. p. 8. -

Wheels and Pinions, heavy and light, remarkably
strong and durable. Especially suited for sugar mills
and similar work. Circulars op application. Pittsburg
Steel Casting Company, Pittsburg, Pa.

New Economizer Portable Engine. See illus. adv. p. 109. |

Blake’s Belt Studs. The best and cheapest fastening '
for rutterand leather belts. Greene, Tweed & Co.,N.Y. -

Wm. Sellers & Co., Phila,, have introduced a new
injector, worked by a single motion of a lever.

Smaller sizes
See p.109. Totten & Co., Pittsburg.

Ore Breaker, Crusher, and Pulverizer.
run by horse power.

|
No attention will be paid to communications unless °

- accompanied with the full name and address of the
writer,

Names and addresses of correspondents will not be

' given to inquirers.

' Werenew our request that 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. H

I Correspondents whose inquiries do not appear after |

* a reasonable time should repeat them. If not then pub- '
lished, they may conclude that, for good reasons, the

. Editor declines them.

i Persons desiring special information which is purely
of a personal character, and not of general interest,

. should remit from $1 to $5, according to the subject, .

|as we cannot be expected to spend time and labor to

! obtain such information without remuneration.
Anynumbers of the SCIENTIFIC AMERICAN SUPPLE-

MENT referredto in these columns may be had at tuis

office. Price10 cents each. |

1) 8. E. 8 writes: I have a rowboat

I 'made of 34 inch cedar, which I wish to make water-
tight. Ithoughtof two ways: 1. To cover the outside
with 14 inch boards and fasten with copper rivets; or
2. To cover with canvas, using some cement or glue.
Which do you think is best, or do youknow of a better
method? Ihave tried calking, but it does no good.
A. Use canvas, well painted.

(® A. F. N. asks: 1. What length of
strokeand diameter of cylinder will be necessary to run
a boat 18 feetlongby 5feet beam torunat a fair speed
in still water? A. 3 inch cylinder by 4 inches stroke.

. 2. Where can I obtain rough castings for above engine?
I'a. We do not know of any one having them in stock.
3. Can I use lap welded boiler tube for boiler? also,
what diameter and length and number of flues? A.
Yes; you should have 70 to 75 feet fire surface. 4.
Whichwill be best, paddle wheels or screw? A. Screw.

3) J. W. R. writes: 1. T have a hoiler 8
feet long, 14 inches in diameter, with a return flue 6
inches. Iwant to know what is the heating surface.
A. 26feet. 2. My cylinderengine is 5 inches stroke, 3
inches bore; what is the horse power at 501b, steam,
at 250 revolutions per minute? A. A little over 2 horse
power. I

@) W.S. F. asks: Will an ordinary two
inch spy glass objective do for a photographic camera ?
A. It might answer a purpose if the focus is not too
long. However, a regular camera combination is better. |

| (5) W. E. asks (1) where to obtain statis-
tics and plansfor steam launches (engines, etc.) from |
20to 40 feetin length; their speeds and running ex-i
pense. A. We know o fno statistics ordata respecting :
the performance of steam launches more full than you .
will find in the SCIENTIFIC AMERICAN SUPPLEMENTS.

" and keyways cut away so that the rod will draw home.

beenchanged A Thefee has notbeenchanged.

(6) G. T. C. writes: We are using a solu-
tion here which has to be raised to a height of 20 feet,
and it is almost impossible to get any kind of a pump to |
stand it, notevena rubber one Isa littleheavier than
water. Would it be possible to make a wooden tank
strong enough toraise the solution by air pressure? If
it would, about what thickness o material would be re- |
quired? Could we use an air blower, or would it require !
an air pump to get the required pressure? A, A cen-
trifugal pump of either iron or brass might suit your
purpose, unless the material you pump will attack the
sel and use compressed air. You would require an air |
compressing pump a blower would not do. Could
you not use a steam ejector? |

(M A. K. D. asks: Will a brick smoke-’
stack 55 feet high be sufficient height for a sixty horse |

steam boiler to produce the best results in raising steam,
and what size hole should there beinthe stack, and !

" should it be smaller at the top than bottom? A. Make |

your chimney not less than 60 feet high and flue 28°
inchesgor 30 inchessquare, and parallel the whole height.

(8) H. B. asks: 1. What size flywheel’
should I use for engine with 6 inch cylinder by 214
diameter? A. 16tol8inches. 2. Canyou give me any
information on melting zinc? Ihave melted some, but
it will not run solid. Is there any mixtureIcould put
with it to make it run solid, and would it do for steam
engine cylinderof the size above mentioned? A. You
had betteruse block tin or brassfor your cylinder. 3.
Would block iron L inch in thickness be strong enough
to make boiler for cylinder mentioned, boiler to be
3 feet high and 1 foot 6 inches diameter. Would boiler
be large enough? A, Would recommend three-six-
teenths inch thick. Make boiler at least 20 inches
diameter and 4 feet high.

(9) S. 8. J. writes: In fitting key to cross-
head and pistou rod with usual taper, should it bear
equally on each side, or should some be cut away to
give draught? A. The sides of key should be parallel
anda good easy fit. The draught tobe on the edges

(10) D. D. H, asks for the best method of
putting in a non-conductorof heat between an iron roof
and wooden ceiling, Will building paper answer the
purpose? if so, how should it be used? A. The best
method would be to give free circulation to the air be-
tween the roof andceiling, then the heat from the roef .
would be carried away by the air,

(11). A. J. S. asks: Is there any way to
keep the bright work, *hot bright work,” such as ends :
andvalvebox of the Corliss engine, clean? A. A mix-
ture of white lead and tallow, put on with a brush will
keep the surfaces from rusting, but the cleaning must
be done by hand,

(12) J. J. 8. asks for some information re-.
lative to the source and method of preparation, etc., of '
what is known as a * snood,” an article used by fisher-
men for attaching hooks to fishing lines. A. It is
silk worm gut. The best comes from Spain. We be-
lieve it t8 be the contents of the silkworm’s sac drawn )
out in bulk just as it is ready to spin its cocoon.

t

(13) D. H. F. asks: 1. What is the bes i
material to make buttons of to prevent rusting onan -
electric switch that must necessarily be exposed to the .
weather? A. Copper. 2. Suppose I usea double elec-

' tro-magnet with a permanently magnetized armature;

the armature is attracted when the current passes. Re-
verse the current, thereby reversing the poles, will the |
armature be repulsed, and with what proportionate :
force? A. Itwill be repelled; the force will depend on
the size of the armature and the amount of magnetism :
init.

(14) F. D. H. asks: What is the ‘hall;

" mark,” spoken of in connection with London plate and

jewelry? Of what does it consist, and what was its |
origin? A. Hall mark—the official stamp of the
British Goldsmiths’ Company and other authorized '
agsay offices on gold and silver articles to guarantee

" their purity. The standard silver of England isap alloy,

containing, in 1,000 parts, 925 parts silverand 75 copper.
Originally the Goldsmiths' Company hada monop.oly ?f
gold and silver work in England. The company is still |
authorized to search the shops of silversmiths and seize '

" articles which do not bear the hall mark of the company. !

A charge of 1s. 6d. an ounce is made for assaying and
stamping, the larger portion of the revenue so derived :
being paid over to the government.

(15) J. H. T. writes: In SupPLEMENT No.
225, p. 3589, under *Farming in Southwestern Min-
nesota » it is stated that: * Throughout these Western i
States lands are frequently pointed out as belonging to :
Englishmen, who to counterbalance the depreciation
unfortunately goingon in land property in England, are

Patent Steam Engine, with automatic cut l 2. Please tell me if the.license for launch engineers has I have had quite a discussion on the question whether it

takes more power to stop a fly wheel than it does to
startit. Suppose an engine of certain power could get
the speed of a fly wheel up in a minute, which is 360
revolutions, if the same, applied in the opposite direc-
tion, could it stop it in the same time? A. It would be
stopped in less time. In starting you have the friction
operating against the powerand in stopping the friction
aids you.

COMMUNICATIONS RECEIVED.,
On a Catamaran that will Come About. By J.B. C.
On the Theory of Scientists concerning Perpetual

Pa. Diamond Drill Co. Box23, Pottsville, Pa. see p.9. ' niota) It would be possible to construct a wood ves- i Motion.

On Artificial Diamonds. By N. B. C.

[OFFICIAL. |

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

July 20, 1880,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A printed copy of the specification and drawing of any

' patent in the annexed list, also of any patent jssued

since 1866, will be furnished from this office for one dol-
lar. In orderingplease state the number and date of the
patent desired and remit to Munn & Co., 37 Park Row,
New York city. We also furnish copies of patents
granted pricr to 1866; but at increased cost, as the speci-
fications not being printed, must be copied by band.

Air, method of and apparatus for heating, con-

ducting, and utilizing, Chaffee & Priest.... . . 230,107
i Aluminaor alum, making and purifying sulphate
of, W. ChadwicK ef @l......cc.evvviiiiiiinnnnnnns 230,106
Ammonia, manufacture of aqua, J. L. Marsh..... 230,303
' Animal trap,J. H. Eatman ... ... PN 230,182
Annunciator drop, electrical, E. T. Gilliland. ... 230,265
Bale tie, J. F. McLaughlin.... ... 230,313
Baling press, J. H. Simonson . 230.359
Bedstead fastening, N. P. Bradish... . 230,172
Bedstead, folding or cabinet, 8. 8. Burr... ... 230,106
Binder for the flling and protection of papers, W.
Keenan....... vovviiieiiiiiiiiiiiiii i, 230,135
Biscuit cutter and sticker, comb’q, I. W. Linceln. 230294
Boiler furnace, steam, S. E. Babcock. ... 230,218
' Boiler furnace, steam, J. Wavish ... 230373
Book covers, metallic guard for, G. W. Emerson.. 230,256
Boot and shoe, W. H. Hannaford............ ... .. 20,273
i Boot and shoe counter stiffeners, machine for
forming flanges on, H. G. Farr 230,259
Boot and shoe heeling machine, T. Cowburn..... 230,242
Boot and shoe soles, machine for shaping, J. B.
) 08 - T ) + 230,187
. Bottle and stopper, ointment, R. Gordon... 230,126
Box nailing machine, W. H. Brock... . 230,230
Brick machine, F. W, Schu.......... ... 230,348
Bridge and bridge iron, A. Gottlieb .... ... 230,185
Bridges, barrier for draw, A. R. 8herman ... 230,203
Broom and brush holder, J. H. Rosson.. .. 230,342
Brush, H. Hendrickson 230,217
Brush, fountain, A. J. French 230,120
Buckle, I1. G. Bardwell . 230,221
Buckle lever, L. A. Sprague. 230,156
Burglar alarm, E. Glover.............. 230,266
Button, A. J. Shipley.. ... 230,352
Button, G. C. Thomas... . 230,361
Button and stud, separable, W. P. Dolloff ......... 230,115
Button backs, machine for making, F. C. Cannon. 230,236
Buttoner, glove, J. W. Partridge ...........coov00ue 230,196
Calendars, etc., back and brace for, G. Bergen.... 230,170
Cameraattachment, Molera & Cebrian ........... 230,319
Cans, apparatus for exhausting air from,T. G. F.
.. 230,179
Car brake, D. R. Dwyer ... ... 230,181
Car coupling, W. H. Ward . 230,370
Car coupling, P. B. Williams 230,379
Carbon conductors, manufacturing, H. S. Maxim. 230,309
Carpenter’s gauge, W. Goodwin 230,271
Carpet lining, Smith & Beale.... .. 230,205
Carriage bow, B. J. Warden 230,372
Carriage curtain fastening, O. M. Tuttle,......... 230,364
Carriage dash frame, G. Monteith... . 230,325
Carriage lifter, C. F. Haynes ..... . 230,275
Carriage top, J. McKee .. . 230,312
Caster, J. F. Ohmer vereve - 230,191
Catch for holding chest covers, etc., A . Montant. 230,326
Centering apparatus,C. L. Wolfl............. .... 230,384
Chair brace, R. J. Farum........ . 230,117
Chisel, J. D. Baxter,.,. . 230,223
Churn, C. M. Smith.. 230,154
Churn dasher, S. J. Linn...... 230,295
Cigarette machine, A. Decoufié.... e e 230,177
Clapboard machine, A. Cunningham.....230.110 to 230.112
Clock, alarm, H. J. Davies . 230,246
Clock calendar, self-adjusting, I. W. Johnson 280,134
Clock dial, geographical, C. F. Bourquin . 230,227
Clock pendulums, suspension of, S. B. Jerome... 230,283
Clothes prop, Meeker & Fisher.. 230315
Cock, three-way, W. H. Ward. 230,371
Coffee mill, F. Hickman....... . 230,219
Coffee roaster, W. Langner.. . 230,189

investing in desirable estates in America.” Can this be
true? [ have always been under the impression that
aliens could not hold real property in this country. AmI
wrong in my impression? A. You are wrong. Different }
States have different laws on this point. 2. In both the
SCIENTIFIC AMERICAN and SUPPLEMENT receipts fre- '
quently appear in which it igstared that so many parts
of a solid and so many parts of a liquid are to be taken.
By parts is it always meant parts by weight of both .
solid and liquid? If not, how then are such formulas
to be interpreted? A. Parts by weight are intended
unless otherwise specified, Fluids may often be more
conveniently measured—taking the fluid ounce or liter
and pure water as the standard. Their specific gravity
must, however, be taken into consideration—sulphuric
acid, for instance, 13 nearly twice asheavy as water (1'8).
3. Is it possible for a man engaged in active business,
but who desires to employ such leisure time as he may
have in the study of mineralogy, to obtain access to a
cabinet of minerals in this city or vicinity? A. Visit
« School of Mines,” Columbia College, or Metropolitan
Museum of Natural History, Manhattan Square, near
Central Park, west side.

(16) J. G. 8. writes: I am employed in a
‘large engineering work_s in this country. Many of us |

© 1880 SCIENTIFIC AMERICAN, INC

Collar, J. W. A. Cluett
Collar fastening, horse, Fisher & wats

on.

Columns, fireproofing iron, C. Mettam.. 230,316
Compass, ship'’s, F. Alsing......... .... 230,215
Converter bottom, T. & 8. McDonald ... 230,142
Cooking can and dinner pail, combined, J. B, Has-

=) 230,274
Copper for making cast hollow cylinders and

other castings, treating molten, S. Walker..... 230,369
Corn husker, W. B. Farwell . 230,183

Corset, C. F. Allen 230,163

Cotton, device for handling and shipping, C. H.

.. 230,144
Culinary vessel, F. Schifferle . 230,201
Depurator, A. Seyberlich......... 230,351
Diphtheriaremedy, S. H. Longard, . ...... 230,141
Dishhandle, detachable, J. B. Timberlake.. 280,362
Dish heater, H. A. Sawyer.........c........ 230,199
Disintegrating apparatus, A. B. Lipsey .. 230,140
Distilling petroleum, process and apparatus for,
[0 4T3 0 1= 230,239

Ditchingand dredging machine, J. A. Murray. .. 220329
Diving bell, C. F. Pike..... .. 230,197
Door for cabinets, cases, etc., circumrotary, C.
SenTICK . 4uuiiiiiiiiiiiiii ittt cer i, . 230,153
Electric light circuits, automatic regulator for,
W. Sawyer

230,345
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Roof, W. P. Walker
Roof, composite, Foster & Benton (r)
Roofing, etc., manufacture of and material for,

Klectric light circuits, automatic safety switch
for. W. Sawyer
Electric switch, Molera & Cebrian.

230,346 ,
. 230,321

................................................. 9,314

Emery cloth, F. K. Sibley . 230, 202‘ G. S. Page ........ . 230,148
Excavator. W. P. Smith. - 230, 358 | Safe, T. Heineman (r)....... 9305
f;are rtegislter, .; ;33 Bel;xton ------- Safe, provision, A. Osborne . 230, 195
aucet, valve, randeis . - Sash holder, W. C. Curran.... . 230,113 |
Feed water heater for locomotives, . H.'Magoon 230,19 . gagh supparter, J. Chandler . . 230,238
Fence, B. 1. Townsend.. 230,210 - | Saw swage, W. W. Rochelle . 230,341
Ffle. paper, M. N. Lvaell. ; Sawing machine, circular, C. Bryant . 230,175
g]lzgl :;Zt::gl g Ifj’:mlm ----------------------- ggg?ﬁ; : Scrapei', road, C. H. Matthiessen.... . 230,307
, L. L. Baxley ...... - 230,16 : geeq cleaner, McMurtry & Carroll. . 230,143
Firearms, spring extractor for, F. N. Beebe ...... 230,224 ' geeq drill fertilizer attachment, A. C. Hendricks. 230,278 \
Fur mixer or deviliag maching, D, Aimond .. H0MBH | o e e TiTe 10 Bat, etc, machive for, -
y D . cH. WHICOX i iyieme cyivnnnneiennnns 230,212
Furnace, E. Brook .. 230,104 ' Sewing machine treadle, J. E. Donovan . 230,251
Furnace feeder, L Erickson.... -++ 230257 Qheet metal tubes, machine for bending, S. W.
Furniture joint, metallic. A. M. Eastman. . 230,254 GHBAT o+ v eve verneeeanseanneannanns 230,125
Fruit, etc..v drier, G..G. Stegmann. . 20,207 | ghijps, constmction of, T. W. Kirby 230,286 !
Galvanicring, Osselin & Meyer .... . 230.194I Shovel, W. A. Reddick .. 230,337
g?;:s %O};’s-hli*:gmésF e : gggﬁg Shutter opener, window, J. R. Day . . 230,114
g » o L. e 1 Si de L. Fisher. .. .. .
Glasses, detachable cover for, W. Konrad . . 230,188 | SllzlzleEhczl ra;’ H. isher ggg';g
. . . i ol M v
T e 0 2 ke s i

N L YA Smut mill, T. Ryan . 230,343
g;:‘;:: g:ﬁi:o:bBAv;ltXmFg:;sk.l.in 30,382, ;gg‘?gi Spinning frame spindles, mechamsm for support—

y ! v Ehe . : R ing ring, W, Mason.. 230,306
gzﬁ‘] g;g:;ieir? 1;30;:01‘521109 for, J. Caldwel ggg’lz;f . Stamp. branding, Garretson & Draper (r) 9311
Grain toller, W. J. WAlSon ............ 230,g7g Starching machine, L, J. Ryerson.....c............ 23044
Hame clasp' C : G. Calo h : 230'23 4 Steam boiler purifying apparatus, A. Dervaux.... 230,248

, C. G. eeeereeneeaes . 230,234 N Curtls....... : 5
Harrow and seed sower, R. Hamilton. . 230271 | Steam engme;‘ J. Curtis a 250245
Harvester, C. A. Joslyn .. . 230,284 8 generator, F. A. Gardne - 230124
Harvester. J. F. Mahon 230‘302 | Steam beater, J. H. Osborne .... 239,193
Hat or other head covering, Heimann & Wall..... 230,276 S:ﬁ?m trap, J 'OB“L"“;' e : 222%233 :
Hay rake and loader, J. BarloW................. ..r 220222 of s, Moraton. 230’303'2f
Heat, porous or spongy mineral composition and ! Stone crusher, 8. L. arsden - - 2308
non-conductor of, D. C. Sanford 230,151 | Stove board, A. C Stoessiger (r) -+ D36
PO AN """ | Stove urn, G. W. Herrick et al... .. 230,186
Heating and ventilating h . - ’

bell. . ventlating houses. ete, 4. K, Camp 250 237| Stratner, milk, T. H. Ludington. ................ .. 230,301,
Heels, apparatus for oh a'pdx‘d,:z. woodenDA + Sugar, machine for the manufacture of cube,

SUEHETIANA « v.eovrrereerrees erennns . 230,157 | Jasper & Boushey IRy R R P TTRPPRPELLPPP 230.131
Hinge, awningblind, W. S. Stockman 230,355 Suspender strap webbing. J. O. Fryer ............. 230,122 ;
Hoe ditching H & L Iwan 230'130 Switches and signals, lockmg apparatus for, J.

,  H. . . ,

Horse detacher, 8. JUDe. ............. 290.985 ' SAXDY .eviie ciiiiiiiiii e e . 230,200
Horse detaching device, J. A.Copeland. .. 230241 Tack strips, machine for making, Woodward &
Horse toe weight, C. S. Woodruf....... ... ... 230385 TOCK ..ivvniiiiiruuiiies vosnnnnnsonnnnsens vonias 230,386
Horses’ hoofs, appliance for, 8. D, Spence . 230,155 ; ; Tanning and preparing leather, 8. Bloom . 230‘225
Horseshoe machine, J. fl. Dergan 23{]‘180 Telephone call slgnms magneto-electric genera-

,J. H. Dergan ...... . 230,
lce, process of and apparatus for making, J. w. tor for, E. T. Gilliland. %02‘54

Miller.......... .. 230,318 - L'elephone switch, F. A. Klemm . .. 230, 233
Incubator, J. Denms. Ir 230'247 Telephones, automatic short circuiter for, A. G
Inkstand, R. L. Webb, ......ooo... 230,314 ! Bell H E .................................... 230.168
Insulator, lightning rod, C. H. Lilly. 250,290 ° Tether, Briggs..ccviiiiiiinn vviiniiinniinns 230,229
Iron melting furnace, B, F, Stockford 230,366 . Tobacco feaf cutting knife, 8. M. Dougherty . 230.116
Ironing board, J. W. Dewey.......... 230,249 - Toilet case, F. A. M. DesChamps............ «oeuees 230.178
Lactometer, E. B. Page ; 230'330- Torsion gpring, R. Mulholland... .. .. 230,327
Ladders. adjustable leg for step. H. Stretcher.... 230,208 : :r‘race fastener, G. W. Roberts. v 250,150
Lamp, E. M. LOWAeD, . ......veenss 230,209 - LTACE Tastener, C. W. Barnes . . 230,166 .
Lomp, F. A, TAber. .....cocvveeueenon, . 230360 - Traction engine, Lippy & Roush . - 280297
Lamp chimney cleaner, C. W. Ferguson. .. .. 230260 ; Transom lifter, J. F. Wollensak () 9 a0 |
Lamp, electric, H, S. Maxim . 230,310 - Tray, child’s table, W. M. Conger (r). 9,304 :
Lamp fixture, extension, J. A. Evarts ............ 230,258 | Valve, balanced,‘.]. F. Allen (r)..: - 9,303
Lamp; g1ass, D. C. RiPley . .veuveeriruneeeecernnns 230340 | Valve gear, A. C. Rand 230,336 |

Vapor engine boiler and condenser, Molera &

L0721 47 4 P 5 W
Vehicle spring, W. P. Hansell
Vehicle spring, R. P. Palmer
Velocipede, D. H. Collins et al....
Wagon brake lever, E. 8. Plimpton
Wagon running gear, D. LYman..
! Wagon, side bar, T. C. Sebring
© Wagon spring, W. G. Highes

240,255
230,253
230,280
.. 230,203
230,363
. 230,243
230,213

Lamps, manufacturing electric, T. A. Edison
Lathe, engine, H. Diideck
Leathier skiving machine, M. A. Ho ton
Lightning rad.connection. C. H. Lill
Liniment, M. V. Watts
Locomotive boiler, H. A. Towne.
Loom, Crompton & Wyman
Low water alarm for botlers, N. L. Adam:

.. 230,350
. 230,281

Low water indicator, G. L. Jaeger.... ............ 230,282 - . >
Lubricants, machine for testing, R. H. Thurston.. 230,158 | W 2118, elastic lining for, T. Boyd 250,228
Lumber, compound, W. E. Brock . 230,174 | Washing machine, C. C. Oviatt ... 230,146

Washing machine.J. H. Van De Water . 230.367

Lumber drier, E. J. Sumner (r).. 9,309 " . :
Mallbag, T. J. MAYO.. ..e.ererenns .. 230308 | Washing machine, J. H. Williams.. -+ 230,330
Mateh, friction, C. F. Bonhack ... .... . 230,206 | Watcherystal, C. F. Allen - - 330214
Measuring machine, cloth, J. E. Windle. 230,381 | Watch key. self-adjusting, J. S. Birch ® . - 9310
Milk can, automatic measuring, G. Koons. 230,136 - ‘Watches, removable escapement for, F. Fxtt.. . 230,262
Mechanical movement, L. Scofield . 230,340 - Water meter, stea.m. J. Burns.. Ceeaeraseeaseas o 230,232
Microscope, Molera & Cebrian. .. 230,820 | Waterwheel, turbine, W H. Ibigway ........... 230339
Milk cooler, E. M. Way... . 230211 | Wells, ap?aracus for increasing the production
Milk setting apparatus, F. G. Butler (r .. 9302 from oil, C. 8. Shoup ., ---- 230,353
Millstone clearing device, W. H. Hall, .. 230,269 | Wheat, etc., apparatus for trimming or smutting,
Millstone furrow staff, U. H. Palmer .. v, 230381 |  W.Laubof.......... e 230,138 ,
Motion, device for transmitting, T. S. E. Dixon... 230,250 | W eelbarrow, H. E. Smit - 230,357
Mower and reaper knives, machine for grinding, Windmill, J. H. Therien ..... - 230,209 ;
L VoG FOIS c.oeereeeneseeeseeeeeaeaeseesenens 230,119 | Window spring catch, F. Babeoek (r). - 9,301
Nitro-derivatives from cellulose, etc, manufac- Wire coiling machine, G. Gale - 230,128
turing, J. A. ATTaUlt e ale. veevverennneereans 230,216 | Wool washing machine, F. G. Sargent. .. 230,152
Nursery pin, W. R. Clough... ... . 230,240 | Wrench, Hall & Coleman... e -+ 230,270 -
Oar, R. McManus,.......... .. 230314 | Yoke, neck, A. K. Munson........ ..oooeeveinenes 230,328
Offal drier, J. F. Gubbins . . 230,126
Oiling can, J. E. Bard........... 230,167
Optical instrument, Molera & Cebrian . . 230,322 DESIGNS.
Organ, reed, G. Woods (r).... . 9,308 Button hook,C. T. JODES....cuvtieriiiinnsenssnnnnnes 11,876
Packing, piston, S. S. Sprague... .. 230,206 | Carpet, W. L. Jacobs 11,875
Packing, piston rod, Bailey & Glass .. .. 230220 | Cigar and cigarette holder, P. Kurczyn 11877
Packing, piston rod, C. C. Jerome....... ..... . 230,33 | Hinge, C. B. Clark. 11.8711
Packing, piston rod, G. E. Mitchell 230,317 | Lamp shade, J. Palm 11,880
Packing, valve stem, C. C. Jerome... .. 230,132 | Stove, Vedder & Heister . 11,882
Paging and numbering machine, W. Robinson.... 230,198 | Stove, base burning, Vedder & Helster . 11,884
Pantaloon brace, C. Laffite.......covcvvvee vivneenns 230,289 | Stove box, C. A. Hodges .. ........... . . 11,873 .
Paper and paper board, machine and process for Stove, cooking, Bascom & 1LeiSter ....vvee.... 11 879 11,885
enameling, coating, and calendering, Van Ben- Stove, cooking, I. A. Sheppa.d .... . ......cenues 11,881
thuysen & Bott.....covvviiiiiiiiiins veeeieenianns 230,366 | Stove, cooking, Vedder & Heister 11,872, 11,883
Paper flltering stones, etc., machine for making, Stove, globe, Bascom & Heister.......... .v.oovvuun 11.878
B. Klary..... ... . 230,287 Stoves, elevated oven cooking, T. S. Heister...... 1,874}
Paper pail,J. A. Weed:............. .. 230,875
Passengerregister, J. B. Benton (r) .9.312, 9,313 -
Pegging machine, L. Goddu (r).... 9,315 TRADE MARKS.
Pencil sharpener, H. C. Rice . 230,338 [ Clasp knives, A. J.JOrdan.... ...ovvveverennnacans vees 1,980
Pendulum, compensating, C. T. Mason............ 230,305 | Dyes, packages of, Felt & Hotchkin.................. 7,915
Petroleum refineries, process of and apparatus Lard, Coe & Harbaugh..... .. ..ocovvviiiiiiiininnnnn 7,974 i
for treating residuum from, H. Bower..... 230,171 | Oils and compounds, lubricating, National Lubrica—
Photographic apparatus for reducing to a micro- ting COmMPANY.....  tivvvees vrvevnonnsonnns
scopic scale, Molera & Cebrian. .. 230,324 | Opera glasses, marine glasses, field glasses,and tele.
Photographic printing frame, J. A. Todd 230,159 scopes. Sussfeld, Lorsch & Co........ccvvvvees oue 7,976
Pianoforte, upright, C. F. T. Steinway .. 230,354 | Shoe tips, W. W. Apsley... . «. ccovvennnnnnnenn . 7,979 .
Pivot gate, E. Lanning ... ..c.ovvvvennns .. 230,291 | Tobacco, smoking and chewing. W. W. Wood........ 7,978 .
Planter, seed and corn, T A. Crowell . 230,244 | — T —_—
Plate lifter, M. Churchill..... 230,108 English Patents lssued to Amerlcans.
Plow, gang, H. A. Olmsted... .. 230,192
Plow marking attachment, Brown & Deidrich .... 230.231 From July 20 to July 23, 1880, inclusive.
Plow, sulky, L. W. Powell ........... .. 230,335 | Boat, dumping, N. Barney, Bergen Point, N. J. X
Printing machine, plate. C. A. Guy (r) 9,317 | Drying machinery for boards,.etc., G.W.Read, N.Y.city.
Propeller for vessels, reeiprocating, R. Smith..... 230,204 | Electric lamp, regulator for, J. H. Guest, Brooklyn, N.Y. -
Propelling ships, F. Von Leicht 230,16V | Flour mills, apparatusfor cleaning the screens of, J.W. .
Pump, J. W.Powers ....i....o... 230,149 Collins, Chicago, Il
Punch for paper fasteners, eyelet, F J Lippitt... 230,296 | Filters, The Boston Water Purifier Co., Portland, Me.
Punch, ticket, W. Hill 230,129 | Guns, method of preventing heating, B. G. Parkhurst,
Radiator, steam, 8. E. Babcock .... 230,219 Hartford, Conn. '
Radiator, steam, Goldsmith & Reed 230,267 | Lasting machine, G. McKay, Cambridge, Mass. :
Raadiator, steam, C. C. Walworth .... 230,368 | Photographic plate, covering for, G. Eastman, Roches- -
Railway gate, C. H. Young... 230,162 ter, N. Y.
Rallway switch, E. Parker ....... ... 230,147 | Plaiting attachment for sewing machines, S. Onderdonk
Reaping and mowing machine, D. Forrest 230,263 et al., Adams' Station.
Refrigerator. J. H. Wickes .......... .. .. 230,376 | Sewingmachine, C. H. Wilcox, New York city.
Refrigerator packing box, J. Dooling.. .. 230,252 | Spinning machinery, J. Birkenhead, Mass.
Rock drill holes, tool for clearing, W. S. Moses... 230.145 | Spinning mechanism, W. Mason, Mass.
Rod and wire cutting and twisting, 8. & Wilcox.. 230,377 | Spirometers, W.Bownaie, Chicago, Ill.
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7 cents a line

[nside Pn.l’.'p. encll insertion =
.00 a line.

Back Page, each insertion =

About eight words to a line.

Engrevings meay head advertisements ai the same vate

per line, by measurement, as the ldter press. Adver-:

tisements nust be re’ewed «t publication office as carly
0s Thursday merning to eppear in next issue.

§F" The publishers of this paper guarantee to adver-j

tisers a circulation of not less than 50,008 copies every
weekly issue.

GREAT WESTERN

%, GUN WORKS,

Tatebprgly,
N

Send mtamp for Catalogue. d
Hiflea, Shot Gu.ns. I{cvolveu,sc.nt c.o d.fur exatningtion.

STEAM ENGINE WANTED.

0 to 500 11 P., second-hand, of modern design. Muost -

be in firat-clays COIIdlthD{l‘lnd complets inall its parts,

and o guarantond.  Parties answering will please give -

gimeral dimend ony, style, valve motlon, ahd maker's
nawe, with lowest cash price,

J. F. RARNEY,

Rnam 24, 1245 Benrbarn St., Chic

| n, T1E

2
'NO FAILURE IN SIXTEEN YEARS

HEALD &SISCO)ganTRIFUS,

UMP®
100TC 35.000 GALLS PER MINUTE CAPACITY

MHeald Sisco&Go.Baldwinsvills NJY.
'FOR SECOND-HAND ENGINES,

Address T{ARRIS IRUN WORKS Tltusvﬂle, Pa.

\ RULES FOR THE M ANA(}EME“IT OF
Laying Hens.— iy Dr. A. M. Dickie. A few sensible
rufes which, applied to the management of laying hens,

! will insure of a full supply of eggs throughout the year.
Contained in 8CIENTIFIC  AMERICAN SUPPLEMENT. No.
2230, Price 10 cents. To be had at this office and from
81] newsdealers

Wrﬂ:mg fhom:wh{y trm'mt
by mail or personally.

HunTuAup
for Ehgﬂs when compete%t

nunnons procme
FFEE, Oswega, N

or circula
THE No.

Eureka Band Saw,

has advantages over any other manu-
tactured. Is first-class in all respects, -
_cheap, and durable, Also Pony Plan-
“fers and Upright Shaping and Variety ;
Moulding Machines, and a large va-
riety of Wood Working Machinery.
For particulars, address

WHEAT £
AIR_COMPRESSORS.

THE NORWALK IRON WORKS CO.,
HSOUTH NORWALK, CONN.

Dcalcrs makc Moncy wnh
W.T.SOULE & CO., 130
La Salle Street, Chlcago.
I, Write for paruculars.

{CHAMELEONS.—BY PROF. J. REAY
Greene, F.L.S. A very complete and Interesting ac-
count of this simpular’ family of reptiles: describing
their rewarkable ebaracterislicR as exhibited in the
structure of their eyes and tongue and wonderful .
| changes of color; their mode of life in a state of nature, -
and habits in captivity ; classification, and 5eograph1cai
i distribution. Illustra ed with six figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENTS, Nos. 233 and
234, Price 10 cents each. To be had at this office and :
rom all uewsdealers

NY ONE w1shing to make a cheap and perfec
Filter for rain water, for use or for sale, should

. A articulars, to

send a pogtal for'F
R.H E, 38 W 4th St Cmcmnatl, 0

BARNLS’ PATENT FOOT
POWER MACHINERY,

CIRCULAR SAW SCROLL
SAWS, LATHES, FORMERS, MOR- '
TISERS,TENON ERS, &c., foractual -
workshop business.

and Amateurs.
MACHINES ON
smED.

s1i1e and Price

| RAHXES,
Rockford, 111.

'MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS. -
Send for new illustrated catalague.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACUTURING CO.,
Vew Haven, Con

ry for 1880--81,

for escwpl.wt-(s.talu

Truw City Director

PRICE %6,
WILSON’S BUSINESS DIRECT }f {secund
editlon), {n‘ll'(- %1 and WILSON’S (‘U—I‘A EALA A T
SIIIP ] L (,'I‘l)Rl, price $3, are now read'
ity ND

ER= addressed to the Trow
recmry Compnn o. Iniversity Place,
Y rk, promptly a teuded to

it 2, SLACK BARREE KE Hinge e
' mgh"spac@:ALTvauH[me

OHN GREENXVGOD:&CU.
- 'ROEHESTER N.Y. |

PERFECT

'NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
magazines, and pamphlets, has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be

su plied for the lcw price of $1.50 by mail, er $1.25 at the :

ce_of this Heavy board sides; inscription :
8 SCIENTIFIC ERICAN” in gilt. Necessary for
: evel&v one who wishes to preserve the paper.

MUNN & CO,

Publighers SCIENTIFIC AMERICAN.

C AMERICAN, INC

CeMPLETE OU1FITS for Mechanics
TRIAL IF DE-.
where you read this, and send :

!
!

MEAS. M2 CURIC FT

Makes a perfect bed,  Na nmatteees or plltows required.
Hetter than a hripenodk, us it it the hnd{ :¥] p]eas.antly‘
and lies straight. Folded or apened inslantly. Self-fasten-
- ing, Ttia fust the thing for hotels, oflees, cottagvs CATNP-
men_nngs EparfAmen, vle. (nuod for the lawn, plazza, or

repoledl placginthe hoyse.” Eptendid for invalids ar chil-
!dren. Rentoh receipt of price, or C.0.D. For 30 ¢t
extrn, with opder, 1 witf prepay expresd o any H.
*atation east of Misslssippi Hiver and north of Mauson and
, Mxan'siing, Far 73 eta,, in Minn., Ma..end Towa,

i BEIMON W, LADD. 105 ¥Faltar 5. Hose
Ltonmg 207 Canad 8, New Vark; 165 North Sceond 2.,
— 'Phila; W Markct St., ([llc'lgu wend Tur Citeulnrs.

(]HI() =T \’l‘l" L [\"'l"l{hl'[‘}
Columbus, . Mechanical Engineering a speciglty.
Yractice und ’ ‘heory eombinad. Now Lebaralory., Fioe
Machinery. Tuitlon free. Address PRESILENT,

!AMERICAN BACON AND PORIx —AN

. interesting description of the American Baconand Pork
-industry, giving careful statistics of the average pro-
duction of the various sections of the United States and
. Canada, with values of the product; describing how the
hogs are slaughtered and dressed for the market, how
bacon is prepared, and how hams and sausagesare manu-
-factured; and giving the estimated annual product,
value, and mode of manufacture of American lard
(‘ontuu ed in SCIENTIFIC AMERICAN SUPPLEMENT,.

’rice 10 cents. To be had at this office and from
al newsdea]ers

__\

Ap engine that works withou
Boiler. Alws.ysready to be started
% and_to once full power.
) SA EC() Y,
! NIENUE
Burns common Gas and Air. No
steam, no coal, no ashes, no fires,
no danger, no extrs insurance.
Almost no attendance

THE NEW OTTO SILENT GAS EN NGINE.

Useful for all work of smal stationary steam engine.
Built in slzes of ‘2. .P.by SCHLEICHER,
SCHL %0 B Meatnt Street, Phila, Fa:
H, =. l|I.mn1mr & Co., 111 Liberty St., Agents

PROGRESS OF INDUSTRIAL CHEM—
ISTRY.—By J. W. Mallet. MATERIALS USED AS FooD,
Bread, Meat, Meat Extracts, Preserved Vegetablos,
Butter and Cileese, Sugar, Wine, Beer, l)mtllletfx Spirits,
| Vinegar, Artificial Mineral Waters, Artificial Flavoring
Essence. Brief review of the most important changes
in the industrial application of chemistry to these ma-
terials within the 18st few years. Contained in ScreN-
TIFIC AMERICAN SUPPLEMENT, No. 237. Price 10
cents. To be had at thls omce and from all newsdealers.
' G P A to sell our Rubber Prmtmg btamps Sam-
ples free. Taylor Bros. & Co., Cleveland, O.

F‘-’i

OF THE

Srientific mevican

FOR 1880.
The Most Popnlar Sclentiﬁc Paper in the World,

VOLUME XLIIL. NEW SERIES.

Only $3.20 a Year, inclnding postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paperis published weekly. Every number contains six-
teen pages ot nseful information, and a large number of
original engravings 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, ete.
| All Classes of Readers find in THE SCIENTIFIC

AMERICAN a popular resume 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

possible abstruse terms. To every intelligent mind,
Ithis journal affords a ccnstant supply of instructive
_ ! reading. It is promotive of knowledge and progress In
| every community where it circulates.

Terms of Subscription.—One 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 THE SCIENTIFICAMERI-
CAN will be supplied 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 THESCIENTIFICAMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Posta) Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
1 astray, but isat the sender’s risk. Address all letters
and make all orders, drafts, ete., payable to

MUNN & CO,,
37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
+ the Postal Union,the SCIENTIFIC AMERICAN is now sent
by post irect from NewYork,with regularity,tosubscrib-
erg in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Rusgia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPI.EMENT for 1
year. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co., 37 Park
Row, New York,

$20 COMFORT FOR $2.

Our Reader’s Cot Chair, just out, combines, as never
before, comfort, safety, stren compactness, and
cheapness. Beware imi amoma luab'le to accidental clos-
. ing and injury to sitters. L pright, easy, or reclining
[ chalr, cot or stretcher in one.  $2.00 to $5.00.

DERS & WRITERS ECONOMY CO.
l 27 FAnkiIn SiBonton; 4 Bond St , New York;
9 State 8ty Chicago.
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