FEBRUARY 8§, 1879.]

Kcientific dmerican,
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TO INVENTORS,

An experience of more than thirty years, and the pre-
paration of not less than one hundred thousand applica-
tions for patents at home and abroad, enable us to un-
derstand the luws and practice on both continents, and
to possess unequaled facilities for procuring patents
everywhere. In addition to our facilities for preparing
drawings and specifications quickly, the applicant can
rest assured that his case will be filed in the Patent Of-
fice without delay. Every application,in which the fees
have been paid, is sent complete—including the model—
to the Patent Office the same day the papersare signed
at our office, or received by mail, so thereis no delay in
fling the case, a complaint we otten hear from other
sources. Another advantage to theinventor in securing
his patent through the Scientific American Patent

Agency, it insures a special notice of the invention in ‘

the SCILNTIFIC AMERICAN, which publication often
opens negotiations for the sale of the patent Or manu-
facture of the article. A synopsis of the patent laws
in foreign countries may be found on another page.
and persons contemplating the securing of patents
abroad ure invited to write to this office for prices,
which have been reduced in accordance with the times.
and our perfected facilities for conducting the business.
Address MUNN & CO. office SCIENTIFIC AMERICAN.

Rusiness amd Pevsomal,

The Charge for Insertion under this head ts One Dollar
a linefor each insertion, about eight words to a line.
Advertisements must be received at pudlication office

wsearly as Thursday morning to appear in next issue.
Valves and Hydrants, warranted to give perfect satis-
faction Chapman Valve Manuf. Co., Boston. Mass.

For Power&Economy.Alcott's Turbine,Mt.Holly,N.J.

Caution to Marufacturers and Others,—The attention
of those interested is called to the fact that materials for
covering hot air and steam pipes, boilers, etc , which
purport to contain asbestos, should bear the name of .
W. Johns, 87 Maiden Lane, N. Y. who is the inventor,
patentee and sole manufacturer of genuine asbestos
materials, comprising paints, coatings, cements, sheath-
ings, roofing, etc.

Catalogues and Odrculars of our latest Scientific Publi-
cations, mail free. E.& F. N. Spon, 446 Broome St.,N.Y.

Electro-Silver Plating Outfits complete. $5 to $200
each. Batteries, baths, solutions, wires, and connec-
tions, with full instructions accompanying each and
every outfit. Union Silver Plating Co., ’rinctton, IlI.

Wanted.—A new or 2d hand Boring Lathe for Coup-
lingsand Pulleys. T.H. Ricker & Sons, Harrison, Me.

For Sale.— Retiring Partner’s interest in a Machine
Shop and Foundry. J. Campbell, 49 South Canal St.,
Chicago, Il i

Manufacturers of Novelties please address G. Webster
Peck, Manufacturers’ Agent, 110 Chambers St.. N. Y.

Send P. O. order of 90 cents, and T will send Medicine
which is a sure cure for Chilblain. Dr. Geo. E. Huey,
Alliance, O.

Case Hardening Preparation. Box 73, Willimantic, Ct.

Nickel Plating—Wenzel's Patent Perforated Carbon
Box Anode for holding Grain Nickel.

H. Prentiss & Company, 14 Dey St., N. Y., Manufs.
Taps, Bies, Screw Plates, Reamers, etc. Send for list.

Needle Pointed Iron, Brass, and Steel Wire for all
purposes. W. Crabb, Newark, N. J.

Nickel Platers and Manufacturers use Bunnell's New

Nickel Solution, warranted to be no infringement upon |

any patent. Its low cost, easy, rapid action, white and
beautiful deposit on iron, brass, copper, etc.,, commend
it as the best working solution yet produced. Materials
for solution, which is easily made, together with prices,
etc., furnished upon application. J. H. Bunnell, Elec-
trician, 112 Liberty St., New York.

Hydraulic Elevators for private honses, hotels, and
public buildings. Burdon Iron Works, Brookiyn, N. Y.

Bolt Forging Machine & Power Hammers a specialty.
Send for circulars. Forsaith & Co., Manchester, N. H.

Best Turbine Water Wheel, Alcott’s, Mt. Holly, N. J.

For Sale Cheap.-—Second-hand 8 foot Boring and
Turning Mill, Lathes, Planers, Drills, Bolt Cutters, etc.
Circulars. D. Frisbie & Co., New Haven, Conn.

For Solid Wrought Iron Beams, ctc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, etc.

Alcott’s Turbine received the Centennial Medal.

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

For Sale. —Brown & Sharp Universal Milling Machine;
Bement Proflling Machine; first-class 2d hand Machine
Tools. E. P. Bullard, 14 Dey St ., N. Y.

Ture Turkey Emery in 10, 60, and 250 1b. packages;: all
numbers; any quantity; lowest rates. Greene, Tweed
& (0., New York.

Send for circnlars of Indestructible Boot and Shoe
Soles to H. C. Goodrich, 40 1Joyne Ave.,, Chicago, Il1.

Nickel Plating.—A white deposit guaranteed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J. |

1,000 2d hand machines for sale, Send stamp for de- '
scriptive price list. Fursaith & Co., Manchester, N. H, ‘;

Galland & Co.’s improved Hydraulic Elevators. Office '
26 Broadway, N.Y., (Evening Post Building, room 22) -

Oak Tanned Leather Belting, Rubber Belting, Cotton
Belting, and Polishing Belts. Greene, Tweed & Co., 18
Park P'lace,N. Y.

Wanted—The address of Sheet Metal Btamping Manu-

facturers. Address Thuston Vandenburg, Findlay, O
i
! The ScIENTIFIC AMERICAN Export Edition is pub-

lished monthly, about the 15th of each month. Every
number comprises most of the plates of the four preced-
ing weekly numbers of the SCIENTIFIC AMERICAN, with
other appropriate contents, busi anno
etc. It forms a large and splendid periodical of nearly
one hundred quarto pages, each number illustrated with
about one hundred engravings. It is a complete record
' of American progress in the arts.
| Bevins & Co.'s Hydraulic Elevator. Great power,
simpliclty,safety,economy,durability. 94 Liberty St.N.Y.
For Town and Village use, comb’d Hand fire Engine
; & Hose Carriage, $350. Forsaith & Co., Manchester, N. H.
Hydraulic Presses and Jack8, new and second hand.
Lathes and Machinery for Polishing and Buffing Metals.
~E.Lyon & Co., 470 Grand St., N. Y.
| Inventors’ Models. Jobn Ruthven, Cincinnati, O.
" Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.
Machine Cut Brass Gear Wheels for Models, ete. (new
(list). Models, experimental work, and machine work
generally. D. Gilbert & Son, 212 Chester St., Phila., Pa.
| Special Planers for Jointing and Surfacing, Band and
Scroll Saws, Universal Wood-workers, etc., manufac-
tured by Bentel, Margedant & Co., Hamilton, Ohio.
Steel Castings true to pattern, of superior strength
and dursbility. Gearing of all kinds. Ilydraulic cylin-
ders, crank shafts, cross heads, connecting rods, and
machinery castings of every description. For price list
and circular, address Chester Steel Castings Company,
| Evelina St.. Philadelphia, Pa.
| Diamond Drills, J, Dicl{mson, 64 Nassau St., N. Y.
U Elevators, Freight and Passenger, Shafting, Pulleys,
and Hangers. L. S. Graves & Son, Rochester, N. Y.
|
Holly System of Water Supplyand Fire Protection for
Cities and Villages. See advertisement in Scientific
American-ofthis week.
Howard’s Bench Vise and Schleuter's Bolt Cutters.
Howard Iron Works.
Johnson’s Univereal Lathe Chucks; the best are the
cheapest. Lambertville Iron Works, Lambertville, N.’.
| Mellen,Williams & Co.,57Kilby St.,Boston,Mass. Wie-
' gand Sectional Steam Boiler. Atna Rocking Grate Bar.
Best Power Punching Presses in the world. Highest
Centennial Award. A.H.Merriman, W. Meriden, Conn.
Cuttersshaped entirely by machinery for cutting teeth
of gear wheels. Pratt & Whitney Co., Hartford, Conn.
Hydraulic Cylinders, Wheels, and Pinions, Machinery
Castings; all kinds; strong and durable; and easily
worked. Tensile strength not less than 65,000 1bs. to
square in. Pittsburgh Steel Casting Co., Pittsburgh, Pa.
Hand Fire Engines, Lift and Force Pumps, for fire
and all other purposes. Address Rumsey & Co., Seneca
Falls, N.Y., and T8 Liberty St., N. Y. city, U.S. A.
J‘ For Shafts, Pulleys, or Hangers, call and see stock
 kept at 19 Liberty St. Wm. Sellers & Co.
! Wm. Sellers & Co., Phila., have introduced a new
, Injector, worked by a single motion of a lever.
|
! Sir Henry Halford says Vanity Fair Smoking Tobacco
has no equal. Received highest award at Paris, 1878,

ts,

Jarvis Patent Boiler Setting burns wet peat, screen-
' ings, without blast. A.F.Upton, Agent, 48 Congress St.,
Boston, Mass.

NEW BOOKS AND PUBLICATIONS.
CoroNA FUuNEBRE—We recently published an elo-
quent extract from the writings of Ogier concerning the
remarkable beauty and powerof the Spanish language,
whether employed in prose or poetry. A very striking
exemplification of our author's estimate now comes to
us in the form of a handsome little volume of Spanish
| poesy, sent to us by the editors of La Academia of

Madrid. The volume is entitled ‘¢ Corona Funebre,”
! the Funeral Crown. It is a collection of recent verses
and poems, by more than seventy different authors,
!commemomtive of the virtues of the youthful Queen
| Mercedes, and expressive of the universal sorrow
| cauged by her untimely death, July, 1878. These con-
. tributions have been selected from the pages of La
' Academia, which is one of the largest and finest illue-

‘ trated journals in the world.

George P. Rowell & Co.’s American Newspaper Di-
' rectory for January, 1879, has made its appearance.
From it we learn that the total number of periodical
1‘ publications in the United States is 8,708. There are 13
1 more daily and 307 more weekly newspapers than were
‘ reported inthe editionfor January, 1878. The totalin-
crease in the United States of all sorts is 363. The
i Centennial year, 1876, has been the only one within
tbe period covered by the eleven annual issues of the
Directory in which the number of publications had
not increased.

bar soap. A. Good common goap is prepared by sa-
ponifying about 501bs. of tallow or well rendered grease,
from 4 to 7 Ibs. of palm oil, and 8 or 9 1bs of rogin, with
7 or 8 1bs. of caustic soda, or something over 6 gallons
of 1lye 24° to 30° B. The rosin is usually saponified by
boiling it with about a gallon of the strong lye, and

l: afterward adding it to the oil and grease when partially
Brush Electric Light.—20 lights from one machine. -

saponified by boiling with a larger portion of the some-

Latest & best light. Telegraph Supply Co. Cleveland, O. “ what diluted lye, The mass must be constantly stirred

The Lathes, Planers, Drills, and other Tools, new and .
seconcl-hand. of the Wood & Light Machine Company, |

Worcester, are to be sold out very low by the George
Place Machinery Agency, 121 Chambers St., New York.

dJ. C. Hoadley, Consulting Engineer and Mechanical
and Sclentific Expert, Lawrence, Mass.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row. N. Y.

Manufacturers of Improved Goods whodesire to build
up a lucrative foreign trade, will do well to insert a well
displayed advertisement in the SCIENTIFIC AMERICAN
Bxxport Edition. This paper has a very large foreign
circulation,

during the whole operation. When saponification is
complete the pasty mass is transferred to frames, al-
lowed to cool, and finally cut into bars with wire tools
or stamped into cakes. These soaps are often largely
adulterated with starch, clay, silicate of soda, etc., for
the purpose of causing them to retain a large per cent
of water without affecting their appearance or hardness
when ready for market,

() O. F. L. asks how the oil can be ex-
tracted from the cod liver. A. Heat the fresh livers to
about 192° Fah,, subject them to a moderate pressure,
collect theoil which escapes in warm water, and, after
brisk agitation, for a few minutes allow the oil to sepa-
rate and filter it. Bleached by exposure to sunlight ander

_ glass and sometimes by filtration, while warm, through
| fresh granular animal charcoal,

3) F. G. R. asks: By what compound
liquid or otherwise can impure air in sleeping rooms
be shown? A. A small quantity of clear lime water

shaken up with a large measured quantity of air will
become turbid from the absorption of carbonic acid, and
the degree of this turbidity compared with a previously
prepared scale will serve to roughly indicate the amount
of that gas present in the atmosphere of the room. Car-
bonic acid may, however, be considered the least dan-
gerous impurity in an ill ventilated sleeping apartment.
There are no ready means, beyond the oppressive sensa-
tion experienced by one coming directly from the outer
or purer air into such an atmosphere, by which the
amount of poisonous carbonic oxide, organic exhala-
tions, ete., contaminating it,may be readily ascertained.

(4) G. M. A. asks: What will remove anti-
mony from a person’s system? A. It has lately been
established that antimony, unless taken in cxtremely
large doses, will quickly eliminate itself from the sys-
tem,

(3 J. L. K. asks: 1. How can I prepare
crude gypsum for plastering, and will it answer for
rough coating instead of mortar mixed in the usual way?
A. The gypsum is ground in a mill to fiour like powder,
and then heated over a suitable furnace in large stout
iron kettles capable of holding a number of barrels at a
time. The powder is constantly stirred by revolving
arms until the tumultuous disengagement of vapor sub-

sides, when it is bolted ueually into three grades, super- !

fine, casting, and common, and packed in paper-lined
barrels for market. The mean temperature in the ‘cal-
cining vessels should not exceed 272° Fah. Plaster of
Paris is used for moulds in potteries, for glazing porce-
lain, and for filling fireproof safes. It is made into mor-
tar with lime and sand, used for cementing floors,
vaults, etc.; itis extensively used as a fertilizer and
for the manufacture of & number of valuable cements,
It is also much used in foundry work for ste-
reotyping, etc. You will find an interesting article
on the subject on pp. 173-118, Science Record, 1874. 2.
How can I put mercury in a barometer (siphon) tube?
A. When the tube has been thoroughly cleaned and
dried pass a piece of very narrow rubber tubing down
the short leg just over the curves, and, after inverting,
force through this the purified mercury about a thimble-
ful at a time, heating each addition in the tube mnearly,
or quite, to the boiling point. Continue this operation
until the tube is well filled.

(6) M. I. asks how to make artificial cider.
A. The Western cider is prepared asfollows: Sugar,1
Ib.; tartaric acid, one half ounce; good yeast, 2 table-
spoonfuls; water, 1 gallon; agitate to effect solution and
allow to ferment for 12 hoursor more. Your other ques-
tion will be answered subsequently.

(7) W. E. G. writes: We have a vertical
engine, diameter of cylinder 7 inches, 15 inches stroke,
boiler pressure 60 lbs., 100 revolutions per minute, 4
foot balance wheel, 9 inch face, 4 foot drum, 9 inch
belt, diameter of live steam pipe, 2 inches, diameter of
exhaust pipe 214 inches,
other cylinder on the other side: I wish to know if live
steam or exhaust pipe will have to be larger, will the
governor answer for both cylinders, and how much more
power will we gain? A. It would be well to use pipes
of about twice the cross section of the present ones.
Unless the present governor is unusually large, it will
not answer. You can calculate on doubling the power,
if the change is properly made,

(8) C. B. asks: 1. What is the best and
more economical battery for electrotype? I want to de-
posit copper on plaster or wax moulds measuring from
200 to 300 square inches. A, The Smee cell with car-
bon negative or one of the forms of copper sulphate bat-
teries is generally preferred. 2. How many cells
would it take? A. From three to five 3 quart couples
will suffice tomake the surface of zinc exposed in the
battery equal to or slightly in excess of the surface of
the work to be plated. 3. How strong should be the
solution? A. If the Smee forra is used, 1 of acid to
about 5 or 6 of water. For the bath use a saturated
aqueous solution of copper sulphate. The copper in the
Daniell formof battery is surrounded by a similar solu-
tion, the zinc by dilute aqueous solution of zinc sul-
phate. 4. How often should the solution be changed?
A. It will depend altogether upon the amount of work
done. 5. Is it moreeconomical to amalgam the zinc
plate? A. In the Smee battery, yes. In the sulphateof
copperbattery the zinc need not be amalgamated.

(9) G. W. L. asks for a recipe for making a
good cement for filling large openings in millstones. A
Emery of the propergrainmixed with meclted borax in
slight excess has been used.

(10) T. F. V. asks what is the best pipe to
use for conveying drinking water. A. In many cases
lead and galvanized iron pipes are very objectionable.
Iron or enameled iron is better, but where circum-
stances will admit of its use, wood is prefcrable to any
of these.

(11) I. T. H. asks why lime slaked will
prevent steelfrom rusting. A. Caustic or quick lime
(not rlaked lime), owing to its attraction for moisture,
keeps the metal embedded in it perfectly dry.

(12) P. asks how to remove mildew from
light kid gloves without injury to them. A. The fol-
lowing treatment will generally suffice: dry the gloves
thoroughly, stretch, rub thespots well with a moderately
stiff brush, and then with a moderately small quantity
of egg albumen or fiour paste.

(13) F. G.—SCIENTIFIC AMERICAN SUPPLE-
MENT No. 162 contains instructions for making sev-
eral forms of telephone call.

(14) J. H. W. writes: 1 Bird says 1n his
work on steam engines, to get the horse power mul-
tiply by number of revolutions; does not piston speed
mean twice that number? A. Piston speed in feet per
minute = stroke in feet X twice the number of revolu-
tions per minute. 2. Should the smoke stack to a
locomotive or agricultural steam engine equal the area
of the flues in boiler where we use a blower? A, It
is well to give it that proportion.

(15) T. E. C. asks: 1. Why is it, that if a
locomotive is allowed to get stone cold, then reversed
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We propose to put on an-;

and another locomotive of equal weight and power
shackled to it, it can draw it but a ehort distance ahead
before getting stalled? A. When the engine is reversed
i and drawn ahead it acts as an air compressor, drawing
in the external air and compresging it to such a degree
a8 to offer great resistance to the motion ¢. the piston.
'2. And also, why if a locomotive, moving down grade
“and using no steam, is reversed and no steam given, the
I engine will sound agif steam were being used? A. The
, air rushing into the exhaust to fill the vacuum formed
in the cylinder by the action of the piston, makes the
sound referred to.

(16) C. D. C. asks: What is the best and
cheapest material for giving agricultural irons a perma-
nent and durable black finish, something that will be
' cheaper than paint, and quicker puton, also give me the
process of applying it? A. Good common asphalt var-
nish will probably answer your requirements. It may
be prepared by dissolving asphaltum in naphtha, ben-
zine, or turpentine. If not used too thick it dries quite
rapidly. Dip thearticles, or apply the varnish with a
brash.

(17) S. 8. 8. asks how to make ammonio-
sulphate of nickel. A. Dissolve nickel sulphate in a
small quantity of ot water, add strong ammonia water
until the light precipitate at first formed is redissolved,
and concentrate by a gentle heat the blue solution until
crystals of the double salt form.

(18) E. D. W. asks for a process for ebon-
izing cherry wood sothatit will admit of a high polish.
A. Brazil wood, powdcred nutgallg, and alum are boiled
in water until a blackish color is obtained; the liquid is
filtered and applied to the wood. which is then washed
in a liquor made by digesting strong vinegar and a little
oil of vitriol for some time with excess of iron turnings;
thoroughly wash the wood, dry and oil. For staining fine
woods the following is applicable: 4 ozs. of gallnuts, 1
oz. powdered logwood, one half oz. green vitriol, and
one half oz. verdigris are boiled with water, and the go-
lution, filtered hot. is applied to the wood, which is then
coated with a solution of 1 oz. fine iron filings dissolved
by digestion in a small quantity of hot wine vinegar.
See also pp. 191 and 219, volume 38.

i (19) F. C. 8. writes: To make a Leyden
i jar, I took a glass jar (3 quart), and covered the inside
"and bottom with tin foil, and also the outside
within two thirds of the top. I closed it with a
cork, covered with parafine, throngh which I
i passed a copper wire terminating with a chin which
| touched the bottom. I connected the inside and
.I outside with an electro-magneticmachine, but could not
| collect any electricity in the jar; what is wrong about it,
! and how many such jars, properly made, would it take
‘ to produce a shock that would kill a cat? A. The Ley-
den jar is properly made, but it should have a knob on
. the outer end of the wire. You cannot charge it with a
magneto machine; a frictional machine or an induction
coil will berequired. To kill a cat you would require a
battery of several such jars,having an aggregate tin foil
surface of about four and a half square yards.

(20) J. L. asks for the best method to gal-
vanize iron work. A. The iron is cleaned by pickling
it in dilute sulphuricacid and scouring with sand if ne-
cessary, rinsed in water, dipped in a concentrated,
‘ slightly acid aqueous solution of zinc chloride, and im-
. mediately after ina bath of molten zinc covered with
' sal-ammoniac.

(1) W. L. C. asks for the name of some-
thing that will prevent wood or woody fiber from draw-
ing together or shrinking after being swelled in water
or steam? A. We know of nothing—the shrinking is
due to loss of the water absorbed during the swelling
process.

i (22) H. J. H. asks how to transfer a signa-
ture, or to transfer a monogram drawn with lead pencil,
to a block for engraving. A. Make a tracing of the
signature or monogram on a good quality of tracing
paper with a fine pointed pencil; place the tracing face
down on the block, and follow the lines (as seen through
the paper) with a hard well pointed pencil, the lines of
the tracing will be in this way transferred to the block.

| (23) A. B.—SCIENTIFIC AMERICAN SUPPLE-
MENT No 158 contains a large number of cement re-
ceipts, among which you will find one for your purpose.

| (24) B.E. C. asks: 1. Will an engine 12
|inch, 24 inch stroke, be power enough to drive a
56 inch saw, and if so at what speed? A. Such an en-
gine, if well proportioned, will drive & 56 inch saw at
i full speed, about 650 revolutions a minute. 2. Docs the
water in a well remain the same temperature in summer
as winter? If not, what is the difference? A. Generally
there is little if any difference.

(@5) J. D. M. asks: Will you please tell me
how to make permanent soap bubbles? A. Sce reply
to Maudie on page 44 of current volume.

(26) E. & J. W. 8. ask: How were the
piers for the iron bridge at St. Louis built? A. (‘aissons
were used, the water being prevented from cntering at
the bottom by the action of compressed air.

(7 H. W. 8. writes: Our engine, 12x22,
makes 92 revolutions =337 feetper minute, cnts off steam
when piston has traveled 18 inches, Could we save
steam by running faster and cutting off at one half
stroke? What speed and what cut off would yon re-
commend? Itis a well built engine. A. The change
wonld be desirable. As you do not send steam pressure,
' indicator diagram, or similar data, we cannot answer
your question in detail,

(28) H. C. B. asks: What is the horse power
of an engine,6 inches stroke, 214 inches cylinder, 120
revolutions per minute, 50 Ibs. mean pressure in cylin-
der? A. 398x50x120 _ 572

33,000 825

(29) E. A. W. asks: 1. Can the gas with
which streets are generally lighted be compressed, and
|heldgo? A. Yes. 2. What material should the reser-
[ voir be made of? A. Sheet or cast metal. 3. Why are
the cylinders of some locomotives on the incline? A.
The arrangement is generally made, we believe, on ac-
count of some real or fancied advantagein the details
or to suit some peculiar form of locomotive frame or
running gear.

of a horse power.
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(30) W. McC. writes: I intend to make a

battery consisting of zinc around the inside of a stone
jar (1 foot deep), in which is a solution of common salt,
and a flower pot containing copper and sulphate of cop-
per, inside of zinc. Would a battery thus made be
powerful enough to produce an electric light equal to
one,gas burner, or if not, how many would [ need? A.
1t would require from 75 to 100 such cells to produce an
electric light.

(31) C. F. asks what power expressed in
fractions of a horse power it takes to run a sewing ma-
chine, a foot lathe, and heat 1,000 cubic feetof a rea- ‘
sonably tight country house. A. With an engine capa- '
ble of developing half a hor..e power, and a boiler of suit-
able size for the engine, you could run the machinery,
and heatthe space to which yourefer.

(82) C. A. writes: A friend and myself |
had lately a discussion as to the apparent eituation of |
the sun to a manstanding directly on the north pole.
He maintained that the sun would seem torise in a
straight line from about March21 to June 21, and tben
descend. My opinion is, that the sun would appear to
whirl around the horizon, making one revofution each :
day, commencing to appear on the 2Ist of March and
screwing up till the 2lst of June, to the height of the
horizon given by tbe angle of the polaraxis to thesun,
and then descending in the same manner; I maintained
that although standing on the axis, the observer would
be turned around by the motion of the earth on its axis,
and would see the sun every 6hours one quarter of a
turn removed. A. You are right.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

0. D. R —It consists of carbonate of lime, carbonate
of magnesia, carbonate of iron and silica. P.P. P.—It
ig sulphide of iron—of little value. M. S.—No. 1 is
black oxide of mangancee—of some value if found in
sufficient quantity, No. 2 is lead sulphide or galena—
a valuable ore of lcad. It probably contains a little
silver. D. R.—They arc garnets of different colors and
variel.r —gometimes used jn jewe'ry. M. H.'F.—Send
yourspecunens. J. F.—No. 1 is hepatic pyrites. No.
2 jron pyrites containing a little mispickel. F.S.P.—
The specimen contains some magnetic oxide of iron
disseminated througha quirtZose matrix, but noappre-
ciable quantity of silver. M. F.—The little gcales are
kaolinite—a hydrous aluminum silicate. R. W. F.—
The galena contains 87 per cent of lead. C. F. K.—No.
1 is banded argiliite or clay rock. No. 2is micaceons
oxide of jron. No. 3 is actinolite—a silicate of mag-
nesia and lime. J. W. S.—The fine, sand might advan-
tageously be used in the preparatiop of silicate of soda
and for some grinding and polishing purposes. Itis
hardly sharp enough for sand paper. N. O.D. H—The
samples of supposed native brass from Sierra county,
Cal., according to an analysis by Dr. Stillman, have the

following composition: Copper, 85°02; zinc, 11'02; anti-
mony, 382; iron, *09; total, 9995. Another sample was
assayed for silver and gold, but neither of these metals |
was found. 'l'he probability is that the alioy wasanar-
tificial one. P. E.W,—No. 1is very fine silica contain-
ing a little alumina and oxide of iron. It appears to
have been of infusorial origin. No. 2, the clay contains |
much fine silica. No. 3, similar to No. 1, but contains |
more alumina. 1. H. P.—Shale containing a small
amount of carbonaceous matters and much iron sulphide.
T.J.H.—They are quartz crystals—sometimes used to

! Governor, W. H. Fruen

Book binder, metallic, D R.Reynolds............. 211,050
Boot and shoe stiffener mould, 8. W. Record.
Boot :ivnd shoe lasting, G. W. Copeland ...... ....

210,926
........................ 210903
.. 210,93
. 210 864 |
.. 210,866 |
o 211,028
210,839
. 21,011 |
e 211,042

Bottle stopper and fastener, Deming & Bacher...
Brick machine, C. S. Bigler
Brick, etc., treating fire, A. R. Reynolds.
Bridges, testing, L. Laubscher ..
Brush block borer, C. A. Mahle..
Button, M. Lowenstein
Cake machine, soft, E. A. Coles .
Can, metallic, G. L. Harrison, Jr.
Can, metallic, Perkins & Brown ...
Can opener, J. G. Wiggins 5
Cans, case for supporting, Perkins & Brown......
Cane shaving machine, C. L. Jones et al. ...
Car starter, R. Hermance....
Car starter, H P. Holt.
Car starter, C. H. Nye..
Car, stock, Whitham & Schneider.
Car, street, T. Sharer ves sesees. 211,060
Car pipe coupling, railway, E. L. Brady............ 210,910
Carbon motive power, bisulghide of, R.Creuzbaur 210,840
Chair, folding, R. Dick. . ees o 210,842
Clamp, C. M. Hyatt.. vees 211,020
Closet or commode, portable. H A Clum. . 210,917
Clutch, J. E. Hunter . .. 211,019
Coal scuttle, S. Smith.. .. 210972
Combs, cleaner for, C. S. 210,978
Cooking apparatus, J. F. Roberts. .. 210,879
Copper, welding, J. Burns........ B85 ve seeeses 210,990
Corset, galvanic, 8. W. Geery.. .. 210,932
Cotton opener and cleaner, H. Ellls 210,930
Counterand heel protector, Hughes& Dyer . 211,017
Cracker machine, J. W. & A.Ruger........, ..-... 211,067
Cream raising apparatus, J. W. Powers. . 210,876
Culinary vessel, J. L. Follett 211,006
Cultivator, A. Canfleld . b 210,993
Cultivator, Knowlton & Rutledge 210,861
Cultivator, F. W. Tolley............ 210,834
Curtains, frame for drying, H. F Marsh 211,082
Distance measurer, A. Felldin.. 210.931
Drill chuck, E. S. Plerce..... .. 2108175
Drill, grain, 8mith & Richey ... . .« 210,973
Drill, rock, T. B. & T. R.Jordan .. .. 211,022
Drill, seed, E. Ruhlmann........ 210,881
Drop light, J. Brown. o .. 210912
Eccentric, anti-friction, M Scharfberg .+ 210,969
Electric bell polarized armature, T. A. Watson .. 210,886
Flectricmotor controller, C. A. Hussey ..... seens 210,939

211,041
210,945
teevenee.. 210,852

eeee o 211,015
. 211,039
211,002

cecresesse

veenseas

Engine, compound hydraulic, 0. C Carpenter .... 210,913
Engine, traction, G. Rogers (r) . eer 8,526
Engines, bed plate for paper pulp, J.H. Horne . 210,937
Envelope, metallic postal, H. G. Pearson . . 210,959

Fabric stretcher, C. A. Luther... 211,030
Face canopy, M. Bourke..

Faucet, beer, Rowe, Jr., & Knlﬂht
Feed water heater, 8. A. Goodwin .
Feed water heater, G. H. Rheutan .
Feed water heater, steam boiler, B. Ford..
Feed water regulator, Dinkel & Rochow.
Fence, J. A Tornwall.
Field roller and planter, Reicherts & Tipton
Firearm, J. Royal
Firearm, breech-loading, J BNEmEI

.. 210,880

.. 211,05
.. 210,816
. 210,843
211,067
.. 210,962
. 210,968

..... 211,027

Grain binder, W. Lottridge ..
Grain binder, J. 8. Marsh..

.. 2008

.. 210,907 '

| Tool rest, portable, O. Olsen

210847 Water meter, oscillating, J. A. Ayres

- 210,949 | Water meter, rotary, Cusack & Veronee

Pipeturner, B. A. Jonasson. divi' sa amiesana. .. S1OR57
Planter, check row, C. G. Cross .. . «...c........ 210,998
Planter, horse power corn, A Il. chsemlen . 210,845

210.958
210,992
oo 21,002

. 210877

I'lanters, seed dropper tur corn, R. L. Patterson..
Plow, H. 11. Canaday
I’low, Dickerson & Strain..

Plow clevis, J. W. Powers ........
. Plow, gang, G. & J. Armstrong, Jr .. 210,830
Plow, sulky, G. W. Greener ....... . 211,007

Plow, sulky, W. W. Marsh.. ..o 210,867

Press, baling, V. & F. Becker..... eenses 210,901
Presser and roller, plastic material. ’I‘. Hagerty. . 211,009
Printer’sgalley, 8. D. Tucker. . ceereneees. 211,068
Propeller, screw, R. H. Arml\‘,.. coen e 210,982

Propeller, screw, K. C. Hubbard . ... 211,016
Pulley, awning, D. Jannopoulo. ... . 210,855
Pump, P. H. Green 210,985
Railway, elevated street, C. Leavitt . 211,026

Railway switch bar, J. A. Kirby ... . o ee 210,860
Rake, horse hay Kaiser & Stangaard . vees o o 210,659
Rake, lawn, T. D. Davis. ............. . 210,924
Refrigerator apparatus, J. A. W hltney. 210,979
Refrigerator, A. J Chase . . . 210,995
Ruler, G. Cousins..... ....... . 210,922
Sad iron heater, 8. J. Crockett . 210,997
8ail hank, C. A. Mathiesen..... g . 210,951
Sandpapering machine, C. Bruckner 210,988
Sash balance, C. BisSmann «..ecuvvveerervienne vues . 210,904
Sash fastener, J. Gerard..... .. .. ceee . 211,005
Sash holder, Reynolds & Wiley ... 211,049
Saw tooth, J. R. Luce .........- veee ..o 211,029
Saw tooth, W. P, Miller... ... .... . 211,085
Screw driver,ratchet, G E. GAY..covevever oo coenn 210,942
Screw machine, C. D. Rogers...... L. SN P 211,053
Scythe snath fastening, H W. Thompson .... ... 211,065
Sewer pipe ventilator and overflow, W. S. Clark.. 210,916
Shawl strap handle, W. P. Ferguson........... .... 211.004
Sheet metal vessel shaper, ete., T. W. Crees...... 210,96
Sign, C. Bellenot..... 210,983

Siphon, W. G. Rhoads 210,965

Soap, medicated. E. A. Adams.. ... 210,889
Spring, car, A. B. Davis....... ... vee 211,000
Spring, vehicle, L. A. & A. L. Davis . 210,925
Spring, vehicle side, R. Porter-..... .o A1,048
Sprinkler, garden, L. N. Wisewell .. . 211,075

Square, dressmaker’s, C. H. Griffin (r).. 8523
Stamp, ore, 8. Kendall......... ..... 210,940
Steam generator, Schofleld & Pryor.. e . 211,068
Steering apparatus, steam, J. C. McAllister ........ 211,034
Stock, watering, W. Riley.. .........c.oovviiiiain, 210,966
Stocking support clasp, R. Eberle (r) . 8,522
Stonz gatherer, P. Van Order...... 211,069
. Stovedrum, J. Gilson..... «.. .. . 210,933
Stove, self-extinguishing, W. F. Condon ..... ..... 210,918
Stove smoke convey, cooking, E. A. G. Roulstone 210,967
Target, ball. A, C.Johnson.... . .. «.evvvviiieninas 210,856

.. 210034 | Telegraph printing, G. L. Anders..210,890, 210891, 210,302,

210,893, 210,894, 210,895, 210,896,
Telegraphic conductors, insulating, D. Brooks..
Telephones and phonographs, R. Eickemeyer ..
Thill coupling. A. W. Cottrell
Tobacco bag fastening, T. T. Watson.
Tobacco cutting machine, E. Durand.

210,897
. 210.98¢
210,&29
210.921
. 211077
.. 200927

. 210957

Fire escape, W. Duryea «..ooeveeoovvneiieeeeannnas | Toy pistol, H. A Smith........... . 210.971
Fire detecter and extinguisher,W.H.Johnstone.. 210 044 | Tramways, clip for rope, A. S. Hallidie ... ....... 210,851
Flour bolt, Lewis & Baker,Jr... ...cccveees connee 213 %5 ype distributing machine, J. North .............. 211,088
IFlue cleaner, steam, R. Atherton - 210888 | mope writing machine, H. R. M. J. Hansen . 211,010
Fluting m achine, Shepard & Adams, Jr.. -+ 21L06L | 5 pyrella ribs, heading, ete., J. Meauliffe ........ 210,952
| Fringe, A. Moll...... + 2088 " go1ve for steam engines, throttle, W. J. Innfs.... 210,854
Fruit box, W. A. Williams.. & glo 80';7 ' Vehicle, passenger, M. V. Nichols ....... ..... 210055
Furnace, T. W. Williams . -+ 2001 \yopon ) dumping, L. Rodenhausen - . 211,052
| Game board, H. B. Dennison. ...... . 211,001 ¢ agon gear, O. 8. Gorton..... . 211008
Gas lighter. electric, Pintsch & Schulke... ....... 211,044 : : Wagon jack, FL. F1. Margeson. . 210,948
Gate, W. I HubbArd....ccoo.vveerinreee weenen 2058 ywoo o eathor, T. GIngras....... 210888
Glassware, manufacture of, D. Bennett. . 210.984 | Washing machine, A. Harshberger .. ... ........ 211012

.............. 210,898
. 211,064
210,841

| Water meter piston, D. T, Tebay

imitate diamonds in cheap jewelry.
L — 2 e | Grate. D. Smith .......... 210883 | vori1 dlagses, gear for, Remington & Manton (r)... 8,524
Afiviiumbess 108 IaLEoIEn TIrsd MRS IReEee o R - Elontatorm s 09 | gy dmill, T. B MBIHD .. cveeveeseneeceeeaans ceeen, 210950
N Sersto R A Lo | Harness, plow, J. W. Blyth.. d 210‘336- Wood working machinery, E. Conrad........ voue T 210,919
MENT referred toin these columns may be had at this | Harrow, E M. Dunbar......... .. 211,003
office.  Price 10 cents each. Hatchway door mechanism, T. J. Close ........... 210,838 .
S Hat and cap sweat band brims, T. W. Bracher.... 210,365 TRADE MARKS.
MM | TTeater, fireplace, J. R. Lancaster.. .. 210862 | Beverage, D. B POOT tevueivneriinnnienernnieinneennnes 6,890
COMMUNICATIONS RECEIVED. | Heater, fireplace, A. R. Morgan.. . 210,870 | Biscuits, crackers, etc., . G. Wilson & Co . .. 6,897

The Editor of the SCIENTIFIC AMERICAN acknowledges Hides, bandler for, C. Stienmann
with much pleasure the receipt of original papers and Hoisting machine, L. H. Hall.

contributions on the following subjects :
New Mechanical Movement. By L. Haase.
Human Knowledge. By G. V.
On the Electric Light. By D. H D.
On the Formation of Streams, Spriugs, and Lakes.

By A.R.
- - [OFFEAL. ) o
INDEX OF INVENTIONS
FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending
December 17, 1878,

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

. Lifting jack, J. O. Joyce..
| Lime and other kilns, J. Baldcrmann

A complete copy of any patent in the annexed list,
including both the specifications and drawings, will be
turnished from this office for one dollar. 1ln ordering,
pleasestate the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, New York city.

Addressing machine, J. Piner... 210,960
Aging, etc., distilled liquors, M. Lansburgh....... 210,863
Air and forcing beer, compressing, Harvey & Seal 210,043
Air compressor, T. G. Springer.. oo 211,062
Annunciator, F. W. Mallett. 211,031
Bag holder, D. Arndt 210,831
Bail ear,bucket and pall, G. C. Napheys.... .. 211,086
Bale tie, W. Silvester................... .. 210,970
Ballot box, registering. A. B. Roney . 211,056
Barrel head, H. Schwarzwalder . ... 210,882
Battery, galvanic, F. C. Bartlett 210,835
Bed bottom, I. 8. Bunnell 210,989
Bed bottom, W. M. Willoughby 210,980
Bee hive, Petty & Mobley.. .. 211,043

Bell,alarm, C. H. Smith....... 210,974
Bellringer, steam, G. N. Osgood........ 210,956
Bending machine, metal, W. T. Nichols .. 210873
Binder, temporary, W. Byrne . . 210,991

Bit stock, 1. L. Pratt (r). . 8,525
Blind, inside, L. D. Benner.. 210,902
Blower, steam, R. Atherton.. . 210,882
Boat raiser and lowerer, M. Bourke ..... 210,908
Bobbin, 0. E. Wait.......... ......... . 210977

Boflers, eiectricalarm for steam, P. Grlmm et al 211,008
Boller injector, steam, Minich & Godley... ... .. 210,954

| Loom shuttle, Palmer & Shaw....
| Loom temple, Prouty & Sprague ..

| Horsechpper, W.Bown .
Horseshoe, J P. Jubb..

Horseshoe bar roller, Justus & oung. Eo
| Horseshoe calk attachment, R. J. Bartley.

+ 211,063 | Bitters, C. R. Burrage
. 210.350i Boiler scale cradicators, W. Goldstein..
. 210,99 | Borax soap, P. W.HIrst........ .ccccvunn
. 211,023 | Cigars, cigarettes, etc., R. Ulmer .
. 211,024 | Cigars, cigarettes, etc., S. Hernsheim & Bro.
210900 | Champagne, J. J. Berenburg. ..................

6,913

Hose coupling, J. Davies....... tereresnncans « 21098  Chewing tobacco, ete., J. G. Dill....6,878, 6,879, sggo, 6,881
Hose coupling relief valve, T. T. Prosser 211,046 | Chemically prepared wicks, T. Hellman ... .. 6.887
Hub mortiser, P. JOnes...e.... seeeevrennnes 210,858 | Chocolate, cocoa, etc., D Ghirardelll Y

Nluminating, oil fixtures for, B. Allen . . 210,981 | Cologne atomizers, Vogeler, Son & CO ........ 6,89
Insulating induction coils, D. Brooks.. . 210987 | Farm implements, etc., A. B. Farquhar............. 6,883

Iron, ete., decarbonizing cast, A. R. Reyno s.... 210,94 | Fine cut chewing tobacco, Reid, Murdoch & Fischer 6,891

.21 021
. 210,878
. 211,018
. 211,040
. 211,054
. 210,946
. 210,834
Lock, seal. E. Ferret .. 210844
Locomotive adjustable exhaust, D. Harrigan. ... 210,941
. .. 210,874

.o 211,048
ceees 210,999
. 210,899
210,994

Lamp burner, H. 1. Ives
Lamp extinguisher, F. Rhind.
Lamp globe. 1. H. Hulburt
Lantern, J. W. Orphy «...e....
Leaves, skeletonizing, 1. L. Bogers

Lumber drier, M. Curran....
Mail bag, C. E. Bailey..
Mail bag, A. P. Carnsgy

Mason's pointingtool, K. C. Mackay ..... 210,947
Measure stroker and handle, 8. D. Stauffer. . 210,975
Middlings separator, J. Barker (r)...... 8528

. 211,014

Milk boiler. L. Hensel ... .... ........

Mill, vertical disk grinding, D. Hess.... . 210,936
Millstone dresser, D. Narracong.... . 210,887
Millstone exhauster, M. Martin . 211,083 |
Mop, J. McCarthy...... oo C000000 .. 210,958
Musical instrument note indicator, G. Woods .... 210,888

v 210,872
... 20,911
o 211,025

Mucilage holder, 8. S. Newton...
Nail plate feeder, I. Briggs
Nail plate feeder, W. Koplin

Necktie, W. H. Hart, Jr...cooevnrnnnnennns . 211,013
Nickel, manufacturing metallic, E. Weston.. . 211,070
Nickel plating, E. Weston,............. . 21,01
Oiler for spindles, Prouty & Sprague. . 211,047
Oven, bake, M. J. Mosher.... ... .. . 210,871

Packing, steam, R. Martin..
Pan, dust, E. K. Goss .

Paper bag machine, C. H Morgsn (r)
Paper box, Buckingham & Hamilton .
Paper fastener, E. W. Van Benschoten.... 210886
Paper making, C. T. Tomkins .............oeuet eeees 211,066
Paper pulpfrom wood, H. M. Carpenter.
Paperpulp washer, H. Hollingsworth .
Paper windingshaft,T. S. Scott .....
Pepper mill and caster, P. Chalas . .
Petroleum oil separator, D. Rogers...
Pipe joint and coupling, A. Bodart ..

. 210,849
. 8527

. 210865 |

Liniment, L. S. Hodgkins
Matches ete., American Fusee Company ..6,876, 6,912
. Medical compound for colds, etc., Ely Brothers.. 6,882
Pens, The Esterbrook Steel Pen Msnufscturing Co.,
6,898t0 6,911, 6,917
. 68T
.. 6892
. 6,888
.. 6,804
.. 6,893

| Perfumery, Americus Bell
Plug tobacco, Reid, Murdoch & Flscher
Portland cement, 8. L. Merchant..
Razors, 11. Sears & Co .

Shirts, Stark & Loewenthal

Shoe blacking, C. H. Morse & Co ....... 000 .. 6.889
DESIGNS.

Cigar boxes, L. Simons .......ccceevevnnenns 5000005 10,968
Cigar boxes, Weller & Repetti. 10970
Chair coverings, J. II. Travis.. 10,969
Cooking stoves, J. V. B. Carter 10,965
Font of ornamental printing types, J. Herrlet ..... 10,971
Handles, W. R. McComas ....... o BTl 10,974
Metallophone, C. M. Raymond... .......

Shirt bosom, J. H. Marley... .. .......

Sleeveless crocheted jacket, J. Holmes

Watch chain charm, C. 8. Pine

English Patents Issued to Americans,
From December 31 to January 3, inclusive.

Dovetalling machines.—W. TI. Doane, Cincinnati, O.
Electric light.—T. A. Edison, Menlo Park, N. J.

Gas retorts, charging.—A Q. Ross, Cincinnati, O.
Gas, manufacture of.—W. Ilarkness, N. Y. city.
Mechanical apparatus. —J. Goodrich, Henry, Ill.
Millstone attachment.—\. Johnson, Milwaukee, Wis.

. 210, 913 Moulds for casting steel.~E. Cowles, Cleveland, O.

Nutholding tool.—J. Goodrich, Henry. Ill
Puddling furnaces.—W. Harkness, N. Y. city.

210,914 ' Sea sickness, preventing.—J. Corduan, Brooklyn, N. Y.
..ss 210,853 Ships.—C. Hulster, N. Y ecity.

. 211,059 . Telegraph apparatus.—E. B. Welch, Cambridge, Mass.
... 210837 Telegraph lines.—J. S. Pierson, N. Y. city.

... 211055 ' Telegraph recording apparatus.—R.K.Boyle, N. Y. city.
.+ 210,906 A Tide power, utilizing.—M. J. Courtenay, Idlewild, N.¥Y.
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Can [ Obtain a Patent?

This is the first inquiry that naturally occurs to every
author ordiscoverer of ancw idea orimprove ment. The
quickest and best wey to obtain a satisfactory answer,
without expense, is to write to us (Munn & Co.), de-
scribing the invention, with a small eketch. All we
need is to get the idea. Do not use paleink. Be brief.
Send stamps for postage. \W ¢ will immediately answer
and inform you whether or not your improvement is
probably patentable; and if so, give you the necessary
instructions for further procedure. Our long experience
enables us to decide quickly. For this advice we make
no charge. All persons who desire to consult us in re-
gard to obtaining patents are cordially invited to do
so. We eha'l be happy to sce them in person at our
office. or to advise them by letter. In all cases, they
may expect from us a carcful consideration of their
plans, anhonest opinion, and a prompt reply.

What Security JTave I that my communication
to Munn & Co. will be faithfully guarded and remain
confidential?

Answer—You have none except our well-known in-
tegrity inthis respect, based upon a most extensive
practice of thirty years’ stand’ng. Our clients are
numbered by hundreds of thousands. They are to be
found in every town and city in the Union. Ilease to
make inquiry about us. Such athing as the betrayal
of a client’s interests, when committed to our profcs-
sional care. never has occurred, and is not likcly to oc-
cur. All business and communications intrusted to us
are kept secret and con fidential.

Address MUNN & CO.,
Publishers o f the SCIENTIFIC AMERICAN,

37 Park Row, New York.

THE NEW GERMAN PATENT LAW.
Being the Full Text of the New Law for Patents, passed
Iuly 1st, 1877, covering all the States of the German

Empire.” Contained in SCIKNTIFIC AMERICAN SUPPLE-
MiNT No. 80. Pricel0 cents. To be had at this office
and of all newsdealers.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPIFLEMINTNO. 116.
To be had at this otice and of all news-

Price 10 cents.
dealers.

HOW TO MAKE A PHONOGRAPH.
Full Instructions, with Elght Working Drawings. Half
Bize. Constructlon easy and Inex emm’e These draw-
ings are from an actual working Fhio i)h i they ahow
1he aizes forms, and arrangement of all the parts,

i?elmat ons are Bo plain and _gractienl suto enuhle m)’

llig ent person to construct and put a Phonograph in

success ful operation in a very short time.

Contained

P
in F(‘Ik\‘l‘l!‘l(‘ AMERICAN SUPPLEMENT No.133. Price
‘I'o be had at this office and of all newsdealers.

10 cents.
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Srientific American

FOR 1879,
The Most Popular Seientific Paper jn the World.

VOLUME XL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1879, a
new volume will be commenced. It will continue to be
the aim of the publishersto render the contents of the
new volume as, or more, attractive and useful than any
of its predecessors.

Only $3.20 a Year including Pastage. Weekly,
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful infuormation, and a largze 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, ecte.

All Classes of Renders find in Tne 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, avoidinz a8 much as
possible abstruse terms. To every intelligent mind,
this 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 yecar—52 numbers—
postage prepaid, to any subsceriber in the United States
or Canada, on receipt of thrce dollars and twenty
cents by the publishers; six months, £1.60; threc
months, $1.00.

Clubs,—One extra copy of THE SCIENTIFIC AMERI-~

‘| cAN willbe supplied gratis forevery club of five subsecribers

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 publishers.

Thesafest way to remit is by Fosta) Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly adcdressed, seldom goes
astray,but isat the sender’s risk. Address all letters
andmakeallorders,drafts, etc., payable to

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

To ¥Foreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN i8 now sent
by post direct from New York, with regularity, to subscrib-
ers in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazf),
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
#4, gold, for SCIENTIFIC AMERICAN, 1 year; $3. gold, for
both SCIENTIFIC AMERICAN and SCPPLEMENT for 1
year. Thisincludes postage, which we pay. Remit by
postal order or draft to order of Munn & Co.,37 Park
Row, New York,
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