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Lubricene.—A Lubricating Material in the form of a
Grease. One pound equal to two gallons of sperm oil.
R.J. Chard, New York.

Situation Wanted by a Machinist and Engineer, ex-
perienced as foreman. Address Draughtsman,547Lafay-
ette Ave., Brooklyn, N. Y.

Self-feeding Upright Drilling Machine of superior con-
struction; drills holes from 2 to % iInch diameter.
Pratt & Whitney Co., Manfrs., Hartford, Conn.

Holly System of Water Supply and Fire Protection for
Cities and Villages. See advertisement in Scientific
American of last week. )

Diamond Self-clamp Paper Cutter and Bookbinders®
Machinery. Howard Iron Works, Buffalo, N. Y.

For Sale—One Large Circular Saw Mill; will saw logs
% feet long. Very Heavy Iron Frame. Sell Cheap. E.:
P. Bullard,14Dey street, New York.

Bound Volumes of the Scientific American.—1 will
gell bound volumes 4, ), 11, 12, 13, 16, 28, and 32, New Se-

‘ries, for $1 each, to be sent by express. Address John
Edwards, P. O. Box 773, New York. i

Special Planers for Jointing and Surfacing, Band and
Scroll Saws, Universal Wood-workers, etc., manufac- ;
tured by Bentel, Margedant & Co. Hamilton, Ohio.
‘Water Wheels, increased power. O.J.BollingerYork,Pa.

‘We make steel castings from 24 to 10,000 lbs. weight*
3 times as strong as cast iron. 12.000 Crank Shafts o€ this
steel now running and proved superior to wrought iron.
Circulars and price list free. Address Chester Steel
Castings Co., Evelina St., Philadelphia, Pa.

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y.

Sperm Oil, Pure. Wm. F. Nye, New Bedford, Mass,

Power & Foot Presses, Ferracute Co.,Bridgeton,N.J. -

North’s Lathe Dog. 347 N. 4th St., Philadelphia, Pa. I

Friction Clutches for heavy work. Can be run at high
speeds,and start gradual. Safety Elevators and Hoisting i
Machinerya specialty. D. Frisbie & Co., New Haven, Ct. |

Machine Cut Brass Gear Wheels for Models, etc. (new i
list). Models, experimental work, and machine work
generally. D.Gilbert & Son, 212 Chester St., Phila., Pa. |

Emery in Bbls. and Cans, all numbers, at lowest rates, |
Greene, Tweed & Co., 18 Park Place, N. Y.

To Steam Users, Engineers, Boiler Makers andInspec-
tors. Send for book with valuable information. The |
use of coal with economy; horse power of enginesand -
boilers; safe pressure; grate and heating surface; coal i
and waterr equired per horse power. Price 25 cents. i
Lovegrove & Co., Philadelphia, Pa. )

The Turbine Wheel made by Risdon & Co., Mt. Holly,
N.J.,gave the best results at Centennial tets.

For Shafts, Pulleys, or Hangers, call and see stock
kept at 79 Liberty St. Wm. Sellers & Co.

Wm. Sellers & Co., Phila., have introduced a new
1njector, worked by a single motion of a lever.

Kreider, Campbell & Co., 1030 Germantown Ave.,
Phila., Pa., contractors for mills for all kinds ofgrinding.

The only Engine in the market attached to boiler
having cold bearings. F.F.& A.B.Landis, Lancaster, Pa.

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

Best Steam Pipe & Boiler Covering. P.Carey,Dayton, O.
Foot Lathes, Fret Saws, 6¢., 90 pp. E.Brown, Lowell,Ms,

Punching Presses, Drop Hammers, and Dies for work-
ing Metals, etc. The Stiles & Parker Press Co., Middle
town, Conn.

*The Best Mill in the World,” for White Lead, Dry,
Paste, or Mixed Paint, Printing Ink, Chocolate, Paris
‘White, Shoe Blacking, ete., Flour, Meal, Feed, Drugs,
Cork, etc. Charles Ross, Jr., Williamsburgh, N. Y.

Improved Wood-workingMachinery made by Walker
Bros,, 73 and 75 Laurel St., Philadelphia, Pa.

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

For Heavy Punches, Shears, Boiler Shop Rolls, Radial
Drills, eto., send to Hilles & Jones, Wilmington, Del.

2d hand Planers, 7 x 30/, $300; ¢/ x 24/, §225; & x |
2477, 3200 ; sc. cutt. b’k g’d Lathe, 9 x 2877, $200; A.C.Steb-
bins, Worcester, Mass.

Blake's Belt Studs. The best fastening for Leather
and Rubber Belting. Greene, Tweed & Co. Y

J. C. Hoadley, Consulting Engineer and Mechanical
and Scientific 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,

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co.,470 Grand St., N. Y.

For Town and Village use, comb’d Hand Fire Engine
& Hose Carriage, $350. Forsaith & Co., Manchester, N. H.

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

Cheap but Good. The ‘ Roberts Engine,” see cut
in this paper, June lst, 1878.
vertical engines and boilers.
erty St., N. Y.

E. E. Roberts, 107 Lib-

The Cameron Steam Pump mounted in Phosphor
Bronze is an indestructible machine. See ad. back page.

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

Improved Steel Castings; stiff and durable; as soft
and easilyworked as wrought iron; tensile strength not

Steel Casting Company, Pittsburgh, Pa.

Presses, Dies,and Tools for working Sheet Metals, etc. action soon ensues with the evolution of copious white : journal through the center, and let run dewn the same

Fruit and other Can Tools. Bliss & Williams, Brooklyn,
N.Y.,and Paris Exposition, 1878,

(1) L. 8. 8. asks for a recip
sympathetic ink. A, Seereply to W. P,, No. 2 of last
: volume of SCIENTIFIC AMERICAN.

for a good

(2) W. S. A. asks: 1. Whether the coil for
a telephone or an electro-magnet must be wound evenly
, in parallel layers, or would it do as well if wound hap-
- hazard, or in any way approximating to layers? A.
The coil should be wound evenly. 2. How to magnet-
ize two steel bars, each 434 inches long x 2% inch di-
ameter? A. See reply to H. R., No. 2 of current vol-
ume. 3. What battery power is needed in the form of
a gravity battery? A.8or 10. 4. Must the batteries be
connected for intensity or quantity? A. Quantity. 5.
Must the two magnets of a pair of telephones be of
equal strength? A. The results are better when the
twomagnets are of equal strength.

+ (3) P. L. C. writes: I wish to know what is
the best preparation of paint or solution to put on tin,
galvanized iron, or common sheet iron, where itis kept
constantly in water, sometimes hot water? A. Sev-

,eral coats of genuine asphaltum varnish, each permit-

"ted to thoroughly harden before applying the next, or-
" dinarily suffice,

‘Will Indiarubber dissolve and mix in with boiled lin-
seed 0il? A. Yes; gently heat the oil, and stir until the
caoutchouc is softened and diffused through it.

(4) N. C. L. writes: Twice I have seen a
scrap of paper thrown on the ground, after a few mo-
ments, catch fire, somewhat mysteriously to me, al-

: though I think the parties who threw it must have put i Your second question cannot be answered in these col-

it to some chemical treatment. A. Saturate the paper
with a solution of phosphorus in ethylic ether or car-
bon disulphide. The solvent on evaporation leaves the
phosphorus in a finely divided condition and sponta-
. neously inflammable.

(5) C. B. asks (1) for the best material for

a gas balloon about 4 feet diameter. Would cotton

upon which rubber is deposited answer? A. Silk is
most suitable, but light fine muslin is often used. 2.
How canI covercotton with a thin coating of India
rubber? A. Digest caoutchouc in 30 parts of benzole
ina warm place and in a well closed vessel. Apply
with a brush,

(6) C. W. H. asks: What are the best in-
gredients for preventing ink and mucilage from sour-
ing and moulding? A. A few drops of carbolic acid
and clove oil to each pint bottle are usually all that is
requisite.

(7) C. M. K. asks for a composition to cover .

a pipe with that will make it fireproof at about 3000°.
A. If we understand you, we know of nothing.

At what degree of hesat will lava melt, such as used
fortipsin gas burners? A, It has not been determined,

 we think.

8) F. C. C. asks: How can I test coal oil?
A. Place a small sample of the oil to be tested in a cup
partially immersed in a vessel of water, and having
placed the bulb of a good thermometer in the oil, heat
the water gradually, and as the temperature of the oil
rises apply the fiame of a burning taper to its surface,
and note on the thermometer the degree at which it in-
flames., This should not occur below 120° Fah, Many
of the standard oils inflame onlyat temperatures of 150°
or higher.

9) N. P. 8. writes: 1. I have an emery
wheel that has accidentally become saturated with
sweet oil. It is as smooth as glass, it does not cut at
all. How can it be cleaned? A. If the emery wheel is
made of materials that are insoluble in benzine, you
might soak it for a few hours in benzine. 2. In using
compressed air as motive power for a small wheel or
fan of high speed (say 1,500 revolutions per minute)
is there anythinggained by inclosing it and employ-
ing the air on the same principle as water for a tur-
bine water wheel? A.No. 3. If not, at what angle is
the best to let the air strike the fan? A. 70°.

(10) J. W. asks: What is the process for

silvering the inside of glass globes or the inside of .
_bottles? A. SCIENTIFIC AMERICAN SUPPLEMENT No. -

105 describes several processes.

(11) 8. G. P. asks if it would lessen the
danger of kerosene explosions by filling the lamp part-
ly withwater. A. No.

(12) J. C. asks: 1. Is there any simple test
by which a layman may ascertain if his well water is

- injuriously affected by the lead pipe pump connection?

A. Evaporate by gentle heat a small sample of the wa-
ter nearly to dryness in a clean porcelain cup, moisten
the residue with acetic acid, and add to a portion of it a

Ifew drops of strong hydrosulphuric acid—pure water .

! saturated with the gas evolved by the action of dilute
1 sulphuric acid on iron mono-sulphide: a black precipi-

i tate indicates lead. Add to another portion of the dilute '

acetic acid solution a little pure hydrochloric acid: a
white precipitate, which redissolves on diluting with
- boiling water, indicates lead. To the remainder of the
! solution add a few drops of dilute sulphuric acid and
"letit stand for a time: a white heavy precipitate indi-
cates lead. 2. It would be difficult to examine the

pipe. The well is covered up and cemented airtight. ,

Is that any objection? A. If there is a possibility of

Alse horizontal and an accumulation of noxious gases in the well it should | Portance which point is used. 4. How much power’

" be ventilated.
(13) A. McN. asks: Are tomatoes injurious
when eaten freely? A. No. ’

(14) F. P. B. asks for a mixture capable of
|producing a spark when struck by steel. A. A min-

| ute quantity of the fulminate of mercurywill answer, ;

! Tt ie prepared as follows: 1drachm of mercuryis dis-

"solved by aid of gentle heatin 1§ oz. (measured) of ni- .
less than 05,000 Ibs. to sq. In. Circulars free. Pittsburgh tric acid, of specificgravity 14, and the solution then | on each side) down an inclined plane, or one of 6 feet in ,

poured into 34 oz. of alcohol (specific gravity = 0'83);

fumes, and the fulminate is deposited at the bottom.
; This is carefully washed with cold water and dried at a

between slips of paper with a little waterproof cement
it may be kept for anylength of time. Thisisan ex-
ceedingly dangerous substance to handle.

(15) H. J. 8. asks fora fine blacking recipe.
A. Seereplyto query No. 10,in No. 1 of current vol- !
ume.

(16) J. G. R. writes: 1. I wish to make the
battery described in ¢ Science Record* for 1876, p. 221, .
called the Coke manganese galvanic cell. Please tell '
me what size boxwill I need and what shape for the :
Coke manganese cylinder described? A, 4 inches |
square and 6 inches deep. 2. Will common brown i
straw wrapping paper do to makecylinders in? A.Yes.
3. Are the paper wrappers to be left on when I set up
the battery? A. Yes. 4. Can I use common tinman’s
zinc (that is, thin rolled zinc) for the negative pole? A.
Yes. 5. Willitgive asmuch power as thicker zinc as
longasitlasts? A, Yes. 6. With three such cells will
I get more power than from the same size and number
of sulphate of copper gravity battery? A. Yes.

(17) J. L. inquires as to the best method of
hardening iron links for locomotives. We cannot use
the recipe in ¢ Wrinkles and Recipes ' of hardeningin
ironbox with bones, owing to not having proper fur-
nace accommodation. Can you advise any other good
method? A, Heat the link to redness, and spread upon
it pulverized prussiate of potash until the latter fuses,
then reheat the link to a blood red, and immerse itin
cold water until cooled.

(18) G. M. L. asks: Why is it necessary to
' use carbonpoints in electric lights? A. It istheonly
substance yetdiscovered which will produce the effect.

- umns,

(19) A. N. C. writes: 1. In connecting
| telephones with the wrong pole of the battery it spoils
- the magnets. Will you please tell me how to determine
! which pole to put them on? A. If the helixis applied
to the north pole of the magnet the wire should be
wound in a left hand direction, and the current should
traverse the helix (from + to—) in a direction that
would be left handed when we look at the north pole
of the magnet. If the helix is placed onthe south pole
of the magnet the helix should be oppositely arranged.
2. Is it infringing on the Bell patent to use a plate made
of paper? A. Yes, 3. Can a telephone made with a
skin and a piece of twine be used to transmit sound
. from the Bell telephone? A. It is said to have been ;

done,

| (20) H. W. G. writes: Will you please in-
form us what is the utmost horse power of a locomo-
tive, with cylinders 16’/ x 2¢/#, drivers 5 feet, running
30 miles per hour, boiler pressure 130 lbs., boiler 407/,
144 flues 2”7, 11/ long, firebox 2 10’/ x % 6//? A. Horse
- power = (2Xarea of one piston in sjuare inches xXspeed
| of piston in feet per minute X mean pressure of steam
! throughout stroke in Ibs. per square inch) -+ 33,000.
i You can readily substitute the proper quantities in this
. formula, and eolve.

(21) A. H. G. asks: 1. Which boiler will
steam the best, flue or tubular? A. There is not a great
- deal of difference between well proportioned boilers of

the two classes, 2. Where the boiler is quite short, |
would you advise many tubes and large diameter of
Is\hell to make up for lack of length, or several fiues of .
| moderate size with large diameter of shell? A. The
| former, in general.

! (?2) 8. writes: Mr. Bourne, in his work on
the steam engine and cognate subjects, says that the
resistance overcome in well shaped vessels going
through thewater is composedmainly of the friction of
the bottom of thevessel against the water, and very
little by themoving aside of the water by the vessel’s
bow. Iaskwhyshould notthe friction of the vessel’s
sidescount for something as well as that of the bottom?
A. We do not understand that Mr. Bourne attributes all !
theresistance to skin friction, but that he desires to call !

I attention to its great preponderance,and his remark

about best form probably refers to a form in which the

' requisite displacement is obtained with a minimum of |
immersed surface.

(23) J. M. K. writes: Will some printer tell
. me how many lbs. of pica type will print four pages 10
‘ x 15inches? A. The amount of pica type required for

four pages 10 x 15 would be about 200 1bs., as it requires
over 46 1bs. for a page, and the cases can never be set
| entirely clear.

(24) D. L. G. asks: 1. What is the differ-
ence in process of manufacturing malleable cast iron,
from that of manufacturing common cast iron? A.
Malleable cast iron is cast iron rendered partly malle--

"ableby annealing. The casting 1s first madeof the de-
gired form, and then annealed by being heated in an air
tight box, and allowed to cool slowly. 2. Where can I
get malleable casting done? A. Consult our advertising
columns.

(25) S. L. G. asks: 1. Can we conduct water
56 of a mile through a %4 inch pipe, where a part of the
pipe will behigher than the source of supply? A. Yes,
but the pipe must be laid with great care, and supplied
with air valves. 2. Can two siphons be united where
the source of ene is higher than the other? A.Yes, 3.
Should the junction be made at the highest or lowest
point? A. We do not think it is a matterof great im-

could we gét from a stream of water 2 inches square at
| the source, with a fall of 15 feet in 3 of a mile? Would
| it be one man power? A. The horse power of the wa-
| ter would be
. 1bs. of water discharged per minute X height of fall
; (26) D. 8. F. asks: Which has the greatest
| propelling power, a wheel of 3 feet in diameter with a i
Jjournal through the center and let run on two rails (one !

|diameterof thesame weight, and with the same sized |

inclined plane, both run the same distance, and will
there be any difference in the speed and force attained

© 1878 SCIENTIFIC AMERICAN, INC.

very gentle heat. It explodes by friction or percussion, | inrunning a certain distance? A. The difference will
or when heated above 380° Fah. Sealed in smallgrains | ordinarily be in favor of the large wheels.

@7 J. E. P. asks if three cells about 214
gallons each of a gravity batteryare sufficient to nickel
plate small articles with. A, Yes,

(28) G. S. H. writes: I want to take up an

- elm tree about 8 inches diameter at the butt, and trans-

plant it (I will have to carry it about 1 mile). Iwant to
save all the top. Can I move it any season of the year,
and how? How shall I prepare the ground to receive
it? A. It isdoubtfulif an elm tree of that size can be
transplanted without ‘¢ cutting back » the top some-
what. Unless thetop is cut back the tree will never
have the vigor it possessed before removal. It is pref-
erable to move early in the spring. The earth to receive
it should be a soft rich material, and kept moist until
the dry season is over.

How can I get rid of ants and roaches? I mean keep
them away. A. See reply todJ. H. K,, in No. 2 of cur-
rent volume,

(29) W. W. C. writes: Powder being ig-
nited in an airtightvessel which it is not strong enough
to burst, how long would it retain its power? A, If
combustion occurred, the products would probably re-
tain their pressure until released.

‘What is the relative height and depth of the waves
and trough of the sea, or is the height of the waves
measured from the bottom of the trough of the sea?
A. It is measured in the last named manner.

Does a short armed man have any advantage overa
man with a long arm? A. Other things being equal he
probably does,

(30) J. S. writes: There is a contention over
a cut gear, between myself and the rest of the boys
and we have come to the conclusion torefer the matter
to you forsettlement. I claim thata gear 314’/ in diam-
eter, containing 26 teeth onits circumference, is known
as 8 teeth to the inch through its diameter, the rest of
them claiming that the correct way to determine the
pitch is to measure on the pitch line from center to
center of tooth, thus a tooth measures 3;’/ and #;//,and
they say it is 2% pitch, which I claim is not correct. A.
This question is fully explained in the SciENTIFIC AM-
ERICAN of January 19, 1878,

(31) J. M. C. writes: 1. I have an engine,
15 inch cylinder, 48 inches stroke, that has near the
back port a frost crack about 814 inches long, that when
running with a heavy pressure of steam leaks very
badly, and T am afraid will burst the cylinder. Can you
tell me of any cement thatwill close the crack so that
it will be steam tight? A. You can secure a patch with
tap bolts, and either calk it or drive arust joint. 2. I
have also a Knowles No. 3 pump for supplying boilers.
The pump is 230 feet from the pond. I have a clack
valve about 6 inches from the strainer, and 8 feet above
that I have an upright check valve that hammers very
bad when thepump isrun any faster than 28 strokes
per minute. Is it the length of pipe that makes it ham-
mer 80, or does the pump draw too hard? The pipe is
2Y; inches. A. Itis probably due to length of pipe,
and if so, may be remedied by using a larger air vessel
or an additional one.

(3R) E. B. H. asks: 1s there any way of

preparing canvas for painting without the use of pum-

" ice stone to rub down, and can it be made smooth? A.

Apply thick paint to sized canvas with a palette knife
or spatula.

(33) G. W. M.—Iron may be very easily de-
posited from its sulphate; dissolve a little crystalline
sulphate of iron in water and add a few drops of sul-
phuric acid; onepair of Smee’s battery may be used to
deposit the iron upon copper or brass. The metal in
this pure state has a very bright and beautiful silver
color,

(34) W. B. H. asks for the different threads

used for different sizes of gas pipes, also the different

diameters of pipe, both outside and inside. A.

Bore of pipe 14 27 No. of threads perinch.
i3 1] % 18 11] 6 1
' . % 18 1 0
L1 £1] }é 14 ] 13 "
'y 1] -F . 5
L) L1 1% %% (3 lu l:
11 aE 1 11 " 1] [N
it i3 (] A L
S - B I
113 L1 Y a5 EE
1) 1) it 0 L1
&L i i}é g Ll [l LT3

The bore is the size by which the pipe is designated;
the outside diameter varies,

(35) M. A. W. writes: In making a phono-
graph, whatdiameter should the diaphragm which re-
cords the vibrations be? How fast should thecylinder
which carries the tinfoil revolve? What material should
the diaphragm be made of? A.In No. 133 of the Sci-
ENTIEIC AMERIOAN SUPPLEMENT there are full direc-
tions for making a phonograph.

(36) G. D. writes: 1. I have had some type
nickel faced, and the nickel on some of it scales or
peels off. How can this be guarded against? A. Use a
perfectly uniform electrical current, make the zinc sur-
face in the battery and the surface to be coated as near-
ly equal as possible. The surface of the nickel anode
should never be less than the surface to be coated. If
the type change their form under pressure, peeling can-
not be avoided. 2. Is the recent French invention of
toughened glass type a hoax? A, We do not know that
they are in use,

(37) J. B. writes: I have a Smee battery
with one cell. Can I nickelplate with it? and if so,
please inform me how. A. Use a solution of chloride
of nickel and ammonia made by dissolving 4 ozs. of the
salt in 1 gallon of water.

The figures in parentheses in the SCIENTIFIC AMERI-
CAN index refer to “‘Notes and Queries.”

(38) W. writes: 1. I wish to transmit the
power from a 25 horse power turbine to upright shaft 12
feet distantfrom water wheel shaft. How can it best
be done? A. Asthedistance is quite short we would
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recommend a rubber or leather belt. 2. Are endless
chain belts with suitable pulleys ever used for that pur-

pose; and if so, how do they compare in efficiency and

durability with spur or bevel gearing? A. Chains. can-
not be relied on for continued use.
(39) F. M. writes: The parts of my phono-

graph are made as follows: The hollow brass drum is 3
x 414 inches, with 34 inch steel spindle 16 inches .

long, costing at any brass foundry about $5or §6. I
have twenty threads to an inch on spindle, and rame on

See Fig.

drum, but not cut so deep. 2. One of the

supports of spindle is sawed apart and drawn together
by a bolt, b, causing the thread to cut its own way (nut)
in the journal, as shown in Fig. 8. The base upon'’
which the whole rests is 1 foot square and 3 inches
toick, to give more hold to the uprights and stability to !
the whole. The disk, ¢ (see Fig. 1), is made of
leather colored press board, and is clamped between
fruit jar rings, d, which are 2 inches in diameter. This
disk mustbe renewed from time to time onaccount of its
getting warped by the moisture of the voice. It gives
much better results than the more substantial ferro-
type. A very essential part is the proper dampening of
disk by pieces of rubber tubing and smail cubes of
the same material. It is also of great importance to
have the necdle chisel-shaped, filed off at an angle of
45° to the tangent of the drum. The smallest darning
needle is the best working. The reproducing funnel is
1% foot long and 5 inches wide at the top and 1§ inch
at the bottom. It improves the sound if the hole for
speaking in top lid is small, and also the space between
disk and top lid is not to contain very much air.

Note.—Aside from the arrangement of the diaphragm
and spindle support F. M.'s phonograph does not differ
essentially from that described inthe ScIENTIFIC AMER-
ICAN SUPPLEMENT No. 133.—Ep.

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

F. & Co.—It is heavy spar—sulphate of baryta.—J.
D., Jr.—Mica.—W. G. B.—No. 1 is natrolite—silica
47'2; alumina,27-0; soda, 16'3; water, 9°5. No. 2is
pyroxene.—H. W.—The incrustation consists principal-
ly of lime carbonate, silica, alumina, silicate and iron
oxide.—J. 8. W.—Itis a rich ore of lead—galena. It
probably contains silver.

COMMUNICATIONS RECEIVED.

The Editor of the ScIENTIFIC AMERICAN acknowledges :

with much pleasure the receipt of original papers and |
contributions on the following subjects
Rosin in Beer. By N. D.
Magic Lantern. By Q. S.
Tortsise. By S. E. C.
A Telephone. ByG. F.S.
Beet Sugar. By E. T. G.
_Imports and Exports, also change of Climate of
Minnesota, Kansas, and Nebragska. By C.I.
Astronomy. By J. E. W.
Air Ships. By R. G.

[OFFICIALL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
May 14, 1878,

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

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

Air forcmg apparatus, 0. Millard
Alkalies, apparatus, manufacture, E. W. Parnell 203555
Alkalies, manufacture of caustic, E. W. Parnejl. 203,761
Anchor, G. S. Sidelinger 203,660
Auger, coal mining, D. W. Siprell. .. 203,785
Auger, earth, B. F. Mull..... .. 203,687
Axle adjuster, J. Poirier .. 203,768
Axle and loose wheel, car, W. S. G. Baker.. . 203,577
Back-hand hook, J. B. Gathright (r) 8,221
Bale tie, J. M. Cutliff 23,599

Ballot box, S. T. Bacon. .. 203,525
Banjo, C. E. DobSOn.....cccuveennn . 208,604
Barrel top show case, W. H. Grubb.. 203,613
Basin, catch, H. Frank (r)..... ccoee o...... 8,226

.. 203,145
.. 203.605
.. 203,728
.. 203;718

Basins, stench valve for wash, A. Leverty ..
Bed and chair, camp, A. M. Eastman
Bedstead, wardrobe, J. C. Hall

Beer cooling apparatus, A. Faulhaber..
Bell ringer, steam, G. N. Osgood.... ............ 203,760
B.rd cage, G. Seyfang..........c. civeeieens Ceesens 203,657 |

Boiler and heater, steam, Gifford & Pyle
Boiler, portable steam, C. M. Miller.... . 203,750
Boiler, steam engine, G. E. Banner................ 203,698
Boilers, waterpurifier and heater for, J. J. Ralya 203,646 |
Bolt, W. C. Shipherd............. .... 203,658
Bolt trimmer, stay, J. Cochrane , .. 203,708
Boom rafting, L. W. Pond... .. 203558
Book clamp, H. C. Bailey............... . 203,576
Boot and shoe seam, C. F. Langfora (r) 8,228

. 203,725

Bottle stopper fastener, C. O. Hammer.. ... ..... 208,615
Bottle stopper fastener, A Luthy (r).............. 8,234
Bottling machines, attachment to, H. Martin..... 203,748
Box and canfor oils and paint, Everest & Ross(r) 8,225
Brake, air, W. G. Raoul... ..........covis vannnnn. 203,641

Brick cleaning machine, Hyde & Barker. .
Brick machine, I. Morley.. .. 203,756
Broom handles, machine for vamlshmg, .Bradt 203,583
Bung,J. Kirby............ Ceeserrsaenannannnnans ceeese 203,740

. 203,622

' Curtain cord tightener, T. Van Kannel.

: Fence, hedge, P. S. Jenkins...
i Fence, portable, D. R. Leach.... .cccvvevnennnnenn,

| Flour,treatmentof, A. Hunter
| Food, process for preserving, H. M. Jeter.

203,752 |

Hd, aﬂD
. 203,538
. 203,618

Bunpr. ventllatmg. J. Berseh
! Butter worker, H. [. Carver.
! Button link, sleeve, C. Hein
Calculating machine, C. E. Patterson ....

Can, milk, W. J. Alrich................ . 203,694
Cans, apparatus for sealing, T. Trezise .. 208,796
Cane, L, W. Rood........... 203.559

. 203,772
. 203,679

Car coupling, Raby & Summers.
| Car coupling, G. E. Weber. .
Car heating apparatus, J. W. Graydon ............
| Car, railway, J. A. S. Simonson
Carbureter, D. C. Battey..
Carbureting airand gas, apparatus for. M. Buell.
Carpet, moquette, Smith & Skinner
| Carpet tacker and stretcher, C. A. Briggs

203,661
203,579

203,663
203,531

. 303,763 .

203,611 .

203,702 |

Pictures, metallic, F. Tuchfarber .. .. 203568
Pipe, leader, P. Saueressig...... 203,781

, Plow point, D. Wolf ........ . 203,690 |
Precious stones, etc., cutting, T. Peiter . 203,641
Press, brick, A. A. Moore.. . 208,755 :
Press, cotton, S. POPe...cccveeniiiiieeiieinennaienans 203,644

Carriage, child’s, H. Borchardt............ 203,582
Carriage, child’s folding, R. Kreter . 203,742

: Cartridge loading machine, M. V. B, Hill.... .... 203,731

i Cartridge shells, capping, ete., L. T. Cornell.. 203,594 |
Cartridge trimming machine, A. Sessions......... 203,655 |
Chair, Greene & Sturdevant .. 203,612
Chair, rocking, A. Dietsch... 203,602
Churn dasher, H. L. Heaton .. 203,130

| Cigar, J. Frey . 203,537
Cigarlighter, Wellington & Bourke,. 203.805

| Cigar mould, N. Du Brul
Clothesdrier, O. Huff.. .. ..
Clothes pounder, J. S. Brown.

j Clover separator, W. Boggs............
Cock for steam boller gauge, D. Jenkins

208,115
203,543
. 208,532
. 203.788
. 203,736

Coin detecter and receiver, counterfeit, S. A. erlcl 203,719

Colter, C. E. Steller 203,668

Cooking utensil, G. IT. Henkel................. ) . 203,541
Corn cutter, green, Polk & Castle .. 203,642
Cultivator, wheel, C. Sexton............. 203,656

203,569
. 203,759

Curtain roller, Ortmann & Kampf..... .
.. 203,552

Cutter head for frizzing machines, R. Naatz.
Cutter, rotary, W. F. &J. Barnes
Dash boards, toolfor trimming, B. C. Converse..
Dental drill, A. Hartman (r)
Dental plugger, J. M. Stebbins.
Dental tool holder, W. S. How.
Desk, G. & J. Runton..... S [
Detergent composition, J. Daymon.. 203,712
Ditching machine, A. Renetzky .. 203,117,
Drill and lathe chuck attachment, D. E. Whiton. 203,571 |
Eggs, composition for preserving, O. A. Stempel. 203,790 |
Elevator, hydraulie, R. Schmidt 203,782
Elevators, heistmg drum brake for, J. S. Lane...
Engine, hydraulic, Waring, Darrow & Winters, Jr 203,801

203591

203,667
. 203733
+v. 203,649

Engine, wind, I. H. Palmer (r) 8,235
_ Engines, flywheel for, I. E. Jay... 203,623
Evaporating pan, W. T. Phegley.....ccoove vaeennn. 203,556

Fare register and ticket receiver, N. A. Ransom.. 203.773 Spinning mohair, ete., T. Mitchell..
! Faucet hole attachment to barrels, E. T. Murphy 203,638 , Spmnmg ring, F. H. Wheac
203, 627 | Spinning ring holder, ete., G. D. Edmands .
203,536 | Spring for seats, C. Kllburu
203,19 | Spring, vehicle, J. Thoruton
.. 8545

Faucet, measuring, W. J. Lane..
Fence, J. B. Fisher
Fence barb, H. Reynolds..

203,628
Fenoce post, E. 8. Webster 203,804
Fence post, metallic, S. Miller.. . 203,753
Filter bags, apparatus for was)nng, O.W. Donner 203714
Filter, water, J. N. Stevens 208,566
Firearm, breech loading, A. C. Vredenburgh. 203,799
Fire escape, T. L. Bennett
Fire escape, F. G. Bryant ...
Fice escape, J. E. Wildbore.... 203,687
Fire extinguishing apparatus,J. W. Stanton..... 203,564
Fire kindler, E. J. Fenn .. 203,535
Fire kindler, H. N. Woodman. .. 203,809
. 203,544
203,737
8,229
203,680
203,666
203,688
8,230
203,724
. 203,634
. 203,67L
203,693

203,587

Fruits, preserving, D. M. Mefford (r)
Fulling roll, C. C. Webber
Furnace, Stanton & Hutchinson.
Furnace, boiler, J. L. Winslow
Furnace for burning kilns, G. C. Surls (r)..
Furnaece, puddling and balling, Gidlow & Abbott
Furnace, reheating, H. McDonald.............
Game apparatus, J. M. Stewart
Gas lighting, automatie, A. N. Allen.
Gate, J. Arnn.... .
Gate, J. S. Jewett (1)
Gold leaf cutters, mould holder, E. Henderson
Governor, G. E. Banner .

Grain binder, R. O. Kinne...
Grain drying apparatus, H. B. Hebert.... 203,540
Grain, process for mashing,J. D’Heureuse (r).... 8,24
Grain separator, G. Eckles .. 03,117
Grain separator, Redd & Sanford . 203,648
Grapple buckets, working, W. D. & S. Prlostmau 203,11
Grater, nutmeg, Pirason & Ferguson 203,767
Grinding machine, F. G. Kreutzberger. 203,11

8,232
203,620
203,699
203,625

203,578

8,231 |

. Register, H. Clarke

. Screw threading machine, F. P. Sheldon ..

! Scales, platform, J. P. Chatillon

Oatmeal machine, Schramling, Sr. & Day. . 203,662
Ordnance,breech-loading, D. Tufts....... cee. 208,797
Ore crusher, S. Stutz................ 203.793 203,794
Ore roaster, revolving, T. Walker.. . 203,800

. 203,547

. 208,121
23,596

Ore washer, A. A. Kent
Packing case for bottles, A. Hackelberg.
Packing for piston rods, W. Cram....

Packing, piston, G. R. Nebinger........... ... 203,639
Paper boards. making, Whealen & Knerr, Jr..... 203,684
Paper vessels, etc., pressing, J. Stevens .......... 203,670
Pencil, artificial slate, R. Lanstrom . 208,549

208550
203,52

Penclls, sharpening, F. Livingston ..
Picture rod moulding, L. J. Baker..

Printing machine delivery. C. B. Cottrell..203,709, 203,710
Purse, A. Vogel . 203,678
Railway chair, I. Wells.. . 203570
Rake, cranberry, A. K. G)le
Rake, horse hay, J. Deuel
Rakes, constructing hand, N. B. Holeomb .

732
. 203,707
Register, W. C. McGiil... .. 203,749 ,
Register, etc., electric, W. A. Wilson..
Rowloek, C. C. Price,Jr
Saddle tree fork, Lane & Franklin.. .
Satchels, attachment forhand, W. R. Huutel‘
Saw filing machine, L. A Hays
Sawing machine, drag, J. Alexander....

. 203,770
.. 203,626
203,735

Scales, platform, L. G. Spencer

Seeding machine, Birge, Woodard, & Rowell. 203,529

Sewing machine, book, E. 8. Boynton... .. . 203530
Sewing machines, frame for, B. F. Stark ... ... 203,789
! Sewingmachines, treadle for, L. Sternberger..... 203,791

2037744 |

203,527

203,575

Grinding machine. L. Patterson, 203.762
Hammock, E. 8. Sutton ... 205,705
Harrow, L. Brown....... eeeeeeens . 203,585 :

Harrow, C. Buswell
Harvester, W. Gangwer
Harvesterrake,J. H. Lewis
Hats, manufacture of, G. H. Dimond.
‘ Heater, S. Sibbald
Heating tools, device for, S. R. Oldrieve..
\ Hoe and cultivator, Curtis & Andrews. .
Hoe, garden, C. W. Polen
Hoisting machine, W. C. Williamson.
Horse collar, M. F. Sauer
Hose nozzle, J. W. Gray.......
Hub, vehicle whee), 8. T. F. Sterick..
Ice house, J. Schneider
Inkstand, Mosman & Webb....
Jewelry, extension ring for G. O. Street
Ladder, step, I. Q. Sherwood

.. 203,680

203,659
203,564
203,598
203.643
. 20388
203,650
203,539
203,669
203,651
203751
203,792
203,561

- 2035
203,600

203,603 °

Shoe, W. G. Viall . 203,67
Shoe lace fastener, L. Aya ..
Shoe, wood sole, W. Gampert
Show stand, E. Leger
Sifter, ash, J. W. Baldwin,
Skirt, S. Fellner
Sleeve protector, J. 8. Vanhorn..
Sleighbells, G. W. Tucker
Sleighs, draught bar for, W. Burke...
Smokestack, locomotive 1. H. Congdon.
Snap hook, L. J. Bristol
Sphygmometer, A. T. Keyt... .
Spinning machine, J. B. Mackie
Spinuiug machine ring, N. I. Allen .

203,608
203,629
... 203,697

. 203,607
.. 203,676
... 203,675
... 203,703
... 203592
.. 203,584

. 203,683
.. 203,606
... 203,739

. 203,567

Stave jointing machine, J. A.Seaman...
Steam generator, T. P. Franke............ PO 203,721
Steamer, etc., for feed, Mills & Clager.. .

Stench trap, sewer pipe, L. H. Colborne .
Stirrup,G. M. Wilson...
Stove, S. N. Betts
Stove, elevated oven cooking, J. Jewett .
Stoves, center for, Devore & Yourtee......
Stud for fender bars, ete., W. T. Mersereau
Stuffing box for steam pumps, T, Northey.......
Tank for petroleum, F. K. Plumbly.................
Tap, barre), Byrne & Knight
Telegraph cable, submarine, W. T. Henley..
Telegraph pole, W. O. Lewis
Telegraphie stock reporters, T. S. McDowell . ...
Telephone alarm bells, indicator for, C. W. Jones 203,738
Ticket case, L. E. Heaton ..............co.ein o . 203,617
Time check, watchman’s, W. O. Lewis 203,747

... 203528
... 203546
... 203,713
... 203,551

. 203,553
203,557

Tobacco as a moth preventive, J. 11. Pickett ..... 203,766
Tobacco stripping, ete., machine, W. Davies ..... 203,680
Tongs, pipe, J. Corbin ... vvvivvrnnniiiinreeennens 203,593
Toy, W. S.Reed cc.ovvvvvvviiiinnnnnn . 208,775, 203,776
Toy, trundling, J. R. King  ..... eabee seessesaes 203,624

. 203,780
. 203,674
. 203,665

Trace fastening, adjustable, A. Rutherford .
Trees, protecting, B. J. Timby...
Truek, freight car,J W. Sprague ..
Trunks, tray lifter for, A. A. Sola .. 203,664
Tumbling barrel, L. Crooke ... 203,595
Upholstered surfaces, edge for. G. T. Whiting....

203,806
Valve, check and slide, J. C. Stead ....... ........ 203,565
Valveforair engines, Hardie, James & Cooper.... 203,729
Valve gear for engines, A. Collmann........ ...... 203,534

Valve gear for steam engines, C. A. Smith
Vehicle top, Kuntz & Schroeder
Vehicle top adjuster,Grinnell & Bulckens
Vehicles, spring bettom for, E. D. Cramer.
Vessels, hulls of steam, R. C. Brown...

Vinegar, making, J. C. Appenzeller..
Vise, wrench, andpinchers, D. F. Brown,
Wagon, dumping, M. Budge
Wagon trestle, platform, L. M. Fitch...
Wash board, M. A. Smith
Washing machine, T. Austin........
Washing machine, G. Burkhardt ..
Watch, calendar, M. H. Paddock .
Watch, stem winding, H. Abbott..

. 203,701
... 203,588
... 203720
.. 203,786

. 203,695
... 208,704

. 203610
. 203,52

Water meter,rotary, M. Wheeler.. . 203,685
Water to buildings, supplying, E. A Warreu ..... 203,802
Weeding implement, J. F. Turner... .............

Wells, gcrew for oil, H. J. Miller
Wire cutting machine, J. Adt

~Wrench, J. 8. Bireh..........coovviviiniiiininnnnn, 203,581
: Wrench attachment, H. F. Read . 203,774
Wringer, clothes, W. Hill........... . 208,621
Wringer, clothes, T. R. Wa¥.... covvveenn cevenennn 203,803

Lamp regulator, street, A. W. Porter..... 203,769
Lamp wick raiser, J. Hinks........ 203,542
Lantern, A. M. Duburn ... 203,116
Last block fastener, 3. D. Paul......cccovveen v ous 203,764
Lasting machine, H. G. Thompson... 203,673

' Latch, C. H. Smith
! Lateh, locking, W. Setderberg ..

203,187
208,783

Laundry apparatus, S. J. Gordon . 203,610
‘ Lifting jack, W. M. Crawford .............. . 203,m
Locomotives, promoting traction in, J. A. Shmn 203,784
i Loom, Furbush & Knowlton 203,722

208,653
.. 203,572
. 203,631
203,700
203,614
203,682
203,681

8.233
. 203,734
203,758

Loom shuttle, Schurheck & Stevenson ..
Loom shuttle motion, J. Widmer
\ Martingale ring, D. C. Lockwood............ .
Mattresses, supporting wire, W. J. Boda.
Meat, prepared, E. Gunkel
Meat, preserving, J J. Wheat..
Meat, salting and curing, J. J. Wheat
Meat tenderer, C. 1'. Stephens (1)
Mechanical movement, E. A. Howe .......
Mechanical movement, J. W. Mullins ..

Mill, grinding, J. W. Price......... 203,645
Millstone pick, F. Sondermeyer ... .. 208,562
Moulding machine, H. Reynolds ... ........ ceree. 208,778
Motor, G. S. Petry.............. 203,765

Nozzle and tap, P. S. Swain
Nut lock, L. D. Maupin....

Nut leck, W. Whitford
Oakum, manufacture of, W. E. Geer

203,672 !

. 203,723 Lubricating, etc., oils, W. L. Elkins...

TRADE MARKS.
Artificial stone goods, etc., J. Willett..
Biscuits, orackers, etc., J. Pollock ...
Bitters, J. Vergnole.... ............
Brass band instruments, H. Distin ...
Chewing, ete., tobacco, Pace, Talbott & Co.
Chewing tobacco, F. M. Morten et al
Cigars, cigarettes, ete., Lozano, Pendas & Co. .6,044, 6,045

Cigars,J P. Goelz& Co . , 065
Cigarg, Warnick & Brown .. 6,090
Coftee, spices, etc., W. J. Fell.. 6,064

Coffee, mustard, ete., W. Gillies & Brother

Cologne, P. H. Kelley. .....ccovee vvn oue 6,087
Composition for rollers, A. Van Blbber. 6,019
Corsets, Ottenheimer Brothers......c.ooeveeeieennnes 6,046
Cream tartar,J. 8. Taylor.......ccceevevvviiiiinnnnns 6,065
Embalming preparations, Egyptian Embalmer Co.. 6,062
Emollients, etc., Chesebrough Manf. Company .... 6,041

Essence of meats, London Manufacturing Company 6,072
Extracts for table sauces, G. Norton 6,075
Fine cut tobaeco, C. B. Hull
Flour, G. V Hecker & Co.
Isinglass, Howe & French.
Lager beer, F. Hinckel
Linen collars and. cuffs, Huestls & Duseuberry
Lubricating oils, T. Brown

6,067

6,066 '
6,056
6,060 6,061
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. 203,689 -

. 203,696 -

¥Lubr(catingand illuminating oils, W. L. Elkins.... 6,063
Medical compounds, Partridge Brothers... .... .. 6,077
Medicinal articles, E. A. Du Puy............. .. 6,059
Medicinal preparation, J. E. Hetericgton... . 6,043
Medicinal preparations, D. Marshall.............. 6,073

Medicinal preparation for neuralgia, M. C. White.. 6,081
Medicines, G. G. Kennedy ... 6,069
Medicines, Clin & Co.......... . 6,085
Millinery goods, Lord & Taylor. .. 6071
Needles, R. J. Roverts ......... ..6,047, 6,048
Pens, N. H. Spaulding ... ............ . 6,018
Potash, Wikel & Smith 3pice Company 6,052
Preparation for filling teeth, Q. A. Scott . 6,050
Preparation for freckles, ete., G. A. Kellogg 6,070
| Shirts, H. Wallach's Sons 6,083
Stove polish, H. S. Ziegler... 6,084
“ Tobaceo bags, W. J. Cussen . 6,040

i Toys, A. Meisel.......ccuuu.e
Washing blue, H. Sawyer.
Watchcases, J. Fahys
Whisky, E. H. Chase & Co
_ Writing fluid, ete., T. Davids & Co...........
I

!

Bracelet, W. Byron
Buckles, D. L. Smith........
Font of types, J. M. Conner..
Lamp shades, R. Hemingray...
Summerpiece etec., J. A. Read

Engllsh Patents lssued to Amerlcans.
From June 14 to June 18, 1878, inclusive.

Carbureting gas.—J. M. Palmer ef. al., Cambridge,
Mass.

Carcoupler.—F. Gibford, Newton, Iowa.

Electro-metallurgy.—J. W. Tufts, Medford, Mass.

Furnaceblowers.—Steam Blower Company, New York
city.

Grain binders.—C. H. McCormick, Chicago,I11.

Hats.—W. Wetzel, New York city.

Millstone dress.—E. Blythe,Rochester, N. Y.

Ruling machine. —W. O. Hickok, Harrisburg, Pa.

Sewing machines.—W. E. Doubleday, Brooklyn, N. Y.

Signa) cartridges.—E. Very, United States Navy.

Telephones.—T. A. Edison, Menlo Park, N. J.

Winders for textile fabrics.—J. C. Lyon, New York city.

DESIGNS
10,677
10,682, 10,683

.. 10,631
.. 10,678
..10,679, 10,680
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MANUFACTURE OF BESSEMER STEEL
and Steel Rails as pursued at the works of Messrs.
Brown, Bayley & Dixon, Sheffield. By C.B. HOLLAND.
A valuable and instructive paper. Read before the Iron
and Steel Institute. With Five illustrations: the Plant;
the Cupolas, Converters, the Ingot Pit, Blowing En.
gmes, Hydraulic Machinery, etc. Hot Blast Mode of

Vorking, Improved Manufacture of Steel Rails. Con-
tmned in SCIENTIFIC AMERICAN SUPPLEMENT, No.

124. Price 10 cents. To behadat this officeand of all
newsdealers.
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The Most Popular Scientific Paper in the World.
THIRTY-THIRD YEAR,

Only 83. 20nYe'u' including Postage. Weekly.
<2 Numbers a Year.

This widely cn’culnted and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,

6,053 .

. 6,054°
.. 6,088

Chemistry,Electricity, Telegraphy, Photography. Archi-
tecture, Agriculture, Horticulture, Natura) History, etc.

All Classes of Renders find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and itistheaim of the publishers
to present it in an attractive form,avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant subply of instructive
reading. Tt 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 ene year—52 numbers—
postage prepaid, to any subseriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THESCIENTIFIC AMERI-
CAN will be supplied gratis for everyclub of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

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

The safest way to remit is by Postal Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
. astray, but is at the sender’srisk. Address all letters
! and make all orders, drafts, etc., payable to
i MUNN & CO.,

37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICANisnow sent
by post direet from NewYork,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, Braazil,
Mexico, and all States of Central and South America.
. Terms, when sent toforeign countries, Canada excepted,

84, gold, for SCIENTIFIC AMERICAN, 1 year; $9, god, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This includes postage, which we pay. Remit by
| postal order or draft to order of Munn & Co.,37 Park
Row, New York.
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