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Hydraulic Cylinders, Wheels, and Pinions, Machinery thanits awn weight. How important an element in the
Castings; all kinds; strong and durable; and easily ; power of a locomotive is its own weight?

A. The'!

Puginess and Levsonal,

The Charge for Insertion under this head is One Dollar -
a line foreach inse tion; aboul eight words to a line.
Advertisements must be received at publication office
as early as Thursdiy worning L0 ajpedy in NETL isfie,

1

W. H. S.—You can obtain ¢ Allen’s Artificer’s Assist- ;

ant ” from Allen & Co., Publishers, 33 Murray St., this -

city price $2.50. See condensed table of contents in last |
week’s paper, page 205.

Verttcal Engines, 10to 15 H. P., thoroughly well made. |

Jobn Hartrick & Co.. 47 Gold street, New York. |

H. W. Johns' Asbestos Liquid Paints are the purest, ,
most beautiful and durable paintsin use. They are also
more economical than the best whitelead and oil, und |
are adopted by the most extensive users of paints in
this country.

80 Ib. dead stroke Power Hammer, in good order, for
$175; regular price $750. Apply to T. Shaw, Mercury |
Gauge Warerooms, 915 Ridge Ave., Philadelphia, Pa. i

Try Penfield Tackle Block Works, Lockport, N. Y. i
‘Water Wheels, increased power, O.J.Bollinger,York,Pa. !

Who wants to make and introduce patented Sheaf |

i
i
i

Binder of sheet iron and wire—excelsall—or buy rights? anq Belts, taking the strain from Line Shaft when Ma- | the oscillating engine over the ordinary crosshead en-:

A rare opening. See ScI. AM. Sep. 21,1878, AddressJ.
Bannihr, 277 E. 10th St., N. Y.

For the most substantial Wood-Working T'ools, ad-
dress E. & T. Gleason, 52 Canal St., Philadelphia, Pa. ;

Bevel Protractor.—Patent for sale. Combines several
drawing tools. F. L. Cook. Fairfield, Iowa.

Sugar House Machinery for Plantations. Manufac-

turers please send illustrated circulars and price lists to
Box315, Natick, Mass.

worked. Tensile strength not less than 65,000 1bs. to :
squarein. Pittsburgh Steel Casting Co., Pittsburgh, Pa !
Machine Cut Brass Gear Wheels for Models, etc. (new
list). Models, experimental work, and machine work
generally. D.Gilbert & Son, 212 Chester St., Phila., Pa.
Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumsey & Co.,, Seneca
Falls, N.Y, U.S.A. .
Manufacturersof Improved Goods who desire to build
up a lucrative foreign trade, will do well to insert a well
displayed advertisement in the SCIENTIFIC AMERICA>
Export Edition. This paper has a very large foreign -
circulation. ’
The Turbine Wheel madeby Risdon & Co., Mt. Holly,
N.J., gave the best results at Centennial test.

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
Injector, worked by a single motion of a lever. !

Address Star Tool Co., Providence, R. 1., for Screw :

Cutting Engine Lathes of 13, 15, 18, and 21 in. swing.
Dead Pulleys, that stop the running of Loose Pulleys |

chineisnot in use. Taper Sleeve Pulley Works, Erle,Pa. !

s;}‘

What figure will b

generated by the oblique section of a cylinder by a

Wheelbarrows.—Over 50 styles, with felloe-plated, plane passing through both sides of the former? A .
bolted wheels. Pugsley & Chapman, 8 Liberty St., N.Y. | friend of mine maintains that it will bean ellipse,
Notice.—Charles N. Elliott, of N. Y., is no longer con- | which I think is purely a conic section,and is gener-;

nected offictally with the Ingersoll Rock Drill Company, :

and is not authorized to collect moneys or transact any

business whatever for the same.

geant, President: F. M. Pierce, President pro tem.
‘Wanted.—1,200 feet of side track (36 lbs. to the yard),

second quality or good second hand raflroad iron. Ad-

dress Bodwell Granife Company, Vinalhaven, Me.

For Sale—One set Eccentric or Die Rolls.

By order of H. C. Ser- ,

ated by the section of a cone by a plane passing through ;
. both sides of it at a greater or lesser angle with the |
bars. I do not find a satisfactory statement in the !

‘books. A. We are inclined to agree with yourfriend.

@) H. & H. ask: What is the speed of a
tornado and a hurricane? A. A tornado and a hurri-
cane are the same. The speed of the wind in a tornado

weight of the engine prevents the slipping of the driv-

ing wheels, or permits the exertion of tractive force; .

the statement in regard to starting is not generally true.

(12) E. B. asks: Can air be brought to a

freezing point by setting it in motion? Are there any :

works on scientific ice making or air cooling? A. By
condensation and rarefaction, yes; not otherwise, aswe
understand you. When air is condensed by pressure,
part of its latent heat becomes sensible heat; and if

| the condensed air is allowed to stand until it regains its

former or normal temperature, and is then released, it
will be found asmuch colder than the surrounding air
as it was hotter the moment after compression. The

‘ cooling of the condensed air may be facilitated by |

bringing it, or the vessel containing it, into contact with
cold running water. You will find the principal ice

| making machinery and processes described and illus-!

trated in Knight’s *“ New Mechanical Dictionary.”
aleo pp. 95, 335, and 168, vol. 37, and 159 and 387, vol.
38, of the SCIENTIFIC AMERICAN.

(13) G. W.F. asks: What advantages has

gine, and why is it not more used? A. The advantages
claimed for oscillating engines are compactness and de-
crease of weight. There are many engincers who con-
sider the trunnion packing and necessarymethods of
support objectionable.

(14) .J.F. McC. asks: 1. Doall manufactur-
ers of articles which have a tapcr head, such as wood
screws, etc., make the same taper or angle? If they do
what is the angle? A. The angle of 90° is generally
used. 2. Is there a standard angle or taper for lathe
centers (both ends)? If so, what is it? A. 60°.

(15) H. S. asks how to make sulphurous
acid (8O,), and how to liquefy it on a smallscale. A.
Place 1 oz. of clean copper wire or turnings and 4or 5

: ozs. of concentrated sulphuric acid in a glass retort

which it will about half 1il], and carefully heat the con-
tents until the gas begins to pass over. The gas may be
liquefied by passing it through a perfectlydry stout glass
U tube, surrounded by & mixture of pounded ice and

See

Henry

Disston & Sons, Philadelphia, Pa. is 90 to 100 feet per second. " salt, 2 of ice and 1 of salt. If theupper ends of the U

o . |
Exhibition Magic Lantern and 60 Views, only $25. * gealed with the blowpipe) the contents of the tube may

Catalogue free. Outfits wanted. Theo.J. Harbhack,Im- ridge that makes no reportwhen fired. A. Such a cart- . the Tiquid be i
porter and Manufacturer, 809 Filbert St., Phila., Pa. | ridge cannot be made. be retained in the liquid form when the tube s re-

The improved Gatling Guns fire over 1,000 shots per |  (4) B, K. B.—See answer 1o H. T., p- 155, : through tubes containing sodium sulphate and calcium
minute, and are the most destructive war weapons ever

invented. Gatling Gun Co., Hartford, Conn.,U.S.A. | last numbex: of the Scn?x'rmc AMERICAN. The metals chlor'ide to freeit from impurities and moisture before
{ cannot be silver platedin the way you suggest. - entering the condenser.

For Town and Village use, comb’d Hand Fire Engine . . | R A . .
& Hose Larriage, $350. Forsaith & Co., Manchester, N, 5. ' (8) H. H. D. writes: I read in your paper' (16) L. writes: A Lockridge air brake is

Blowers.—One No. 5, two No. 6, regularpattern, steel, several years ago about sawing wood with a piece of wire opcrated by an eccentric on engine driving axle. The
pressure Sturtevants; one No. 6, Tlot Blast Apparatus; ; and electricity. Do you know whether it was a success | air pump is 7 inches diameter and about 51 inches
also other sizes for sale very low. Exeter Machine , ornot? A. Wedonot think wood sawing can be eco- | stroke. The engine with 5 foot driving wheels has to
‘Works, 140 Congress St., Boston, Mass, { nomically done i‘n the way men.t,ioned. We are not ‘average 30 miles per hour. The air pump piston is

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. { aware that there is any patent onit. packed with a sole leather cup which gets very dryand

Use the Patent Improved Sheet Iron Roofing andDrip !  (6) C. J. C. writes: In the issue of August hard ina run of 50 miles,s0muchso as to be useless. Can
Crimped Siding made by A. Northrup & Co., Pittsburg, : 24, in answer to query C. J. C., you simply answer, 24 you tellme of any process by which the leathercan be

R B ! ' made to do better? A. We think thatif youwill lubri-
Pa. Send for circular and prices. 1bs.” TIf Iamnot asking too much, will you please ex- . . y
cate the cylinder you will have no further trouble.

The well known Asbestos Roofing has a larger sale “plain why itis a8 you say? A. The spring being under ;
than all other kinds of portable roofing combined. | a strainof 24 1bs. pulls equally in both directions. If i (17) C. P. K. writes: I made a telephone
Engine Builders’ Brass Goods, Oil Feeders, Glass  the spring balance were hanging from a fixed support | 4q gegeribed in No. 5, vol. 39, but although I followed
Oil Cups.Shaft Cups. All goodsstrictly first class. Ad-  Witha 24 Ib. weight attached, the downward pull on the ' grouiong very carefully it will not work; 80 I want to
dress Cincinnati Brass Works. eupportwould be 24 Ibs. +- the weight of the scales. If 1.y whatkind and thickness of cord or thread to use,
Nickel Plating.—A white deposit guaranteed by using | you substitute one hand for the wefght and the other 55 what is the greatest number of turns or angles in
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J, ' for the fixed support, the result will be obvious. And {pe thread which will not interfere seriously with its

(3) G. A. D. asks where to obtain g cart- Etube are provided with stop cocks (or hermetically:

. moved from the refrigerant. The gas should be passed

English Agency, 18 Caroline St., Birmingham,

| if youplace the scalesina horizontal position the re-

conducting power. I had to make 16 turns to adapt it

J. C. Hoadley, Consulting Engineer and Mechanical ‘Bult Would be the same, leaving out of consideration (, the purpose for which I wishit. I used A sewing

and Scientific Expert, Lawrence, Mass.

Boilers ready for shipment, new and 2d hand. Fora
good boiler, send to Hilles & Jones, Wilmington, Del.

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

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing Metals.
E. Lyon & Co.,40GrandSt.,N. Y.

1,000 4d hand machines for sale. Send stamp for de-
scriptive price list. Forsaith & Co., Manchester, N, H.

Presses, Dies, and Tools for working Sheet Metals, etc.

Fruit and other Can Tools. Bliss & \illiams, Brooklyn, :

N.Y., and Paris Exposition, 1878.
Pulverizing Mills for all hard substance and grinding

purposes. Walker Bros. & Co., 23d and Wood St., Phila. .

The Cameron Steam Pump mounted in Phosphor
Bronze is anindestructible machine. See advertisement.

Solid Emery Vulcanite Wheels—The Solid Ol-iginal|

Emery Wheel —other kinds imitations and inferior,
Caution,—Our name is stamped infull on all our best
Standard Belting, Packing, and Hose, Buy that only,
‘The bestisthe cheapest.
ing Company, 37 and 38 Park Row, N. Y.

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

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

Best Wood Cutting Machinery, of the latest improved
kinds, eminently superior, manufactured by Bentel,
Margedant & Co., Hamilton, Ohio, at lowest prices.

‘We make steel castings from 14 to 10,000 1bs. weight,
3 times as strong ascast {ron. 12,000 Crank Shafts of this
steel now running and proved superior to wrought iron.
Circulars and price list free. Address Chester Steel

Diamond Tools. J. Dickinson, ¢4 Nassau St.,N.Y.

Elevators, Freight and Passenger, Shafting, Pulleys,
and Hangers. L. 8. Graves & Son, Rochester, N. Y.

Blake’s Belt Studs are the strongest fastening for
RubberorLeather Belts Greene, Tweed & Co., 18 Park
Place,N.Y.

Solid Walrus Wheels. Wood_Wheels Covered. Fine
Wool Felt Wheels for Polishing. Greene, Tweed & Co.

Holly System of Water Supplyand Fire Protection for
Cities and Villages, See advertisement in Sclentific
American of last week.

Extra Pine Taps and Dies for J ewelers, Dentists, and
Machinists; in cases. Pratt & Whitney Co., Manufac-
turers, Hartford, Ct.

The genuine Asbastos Coverings for Steam Pipes and

Boilers aremanufactured only by the H. W. Johns Man.-
ufacturing Company.

New York Belting and Pack- :

| the weight of the scales,

(1) J.W. B. asks whether a motive power |
' can be produced without heat that will drive an engine
(about 1horsepower)either by the use of chemicals or
compressed air and chemicals. If so, what is the pro-
cess? A.You can use a spring, compressed air, or clec-
tricity. For addresses of manufacturers, youshouldin-
sert a mnotice in the * Business and Personal ** column. |
i
8) H. G. W. writes: It has frequently’
been remarked that the instinct of the lower animals is
quite liable to mistakes. I noticed lately something of |
this nature so singular that I send you an account of it.
 While engaged reading in my sitting room, I saw by a '
‘ glance from my paper a butterfly—the Vanessa atalanta
—settle upon the front door post, remaining quiet, ex-
! cepting a slight but continuous vibration of the wings. !
‘ Soon there appeared a humming bird, which, remaining ‘
poised in air, repeatedly thrust its bill between the in- ;

i
| ments, the butterfly moved about, attended by thehume

|

I sect’s wings. Afterretaining position for several mo- !
ming bird, until the latter, evidently disgusted with the
traveling tendencies of the seeming blossom, flewaway.
A. Since the humming bird is an eater of small insects
i it is more probable (the observation being correct) that
the bird mentioned above was in search of parasites
upon the hutterfly, thanthat it mistook the insect for a '
. flower.—Eb.
{ (9 N.T. E. asks: Can a band saw running
" on three foot pulleys be run with half the width belt of
& saw running on six foot pulleys, both using the same
.amount of power and traveling the same number of
fect per minute with the same size of driving pulleys?
~A. No, as we understand your meaning.

i (10) K. L. D. asks how to make the so-

: called chlorideof nitrogen with as little danger as may '
" be to life and property. A. The following is perhaps
the safest method of preparing thc mixture in small
quantities: A somewhat dilute and tepid (not hot) solu-

: tionof ammonium chloride (sal ammoniac) in distilled
water i8 poured into aclean porcelain dish, and a bottle ’
of chlorine, the neck of which is quite free from grease, !
inverted into it. A clean shallow and heavy leaden cup
i8 placed beneath the mouth of the bottle to collect the
product. When enough of the oily nitrogen chloride
has been obtained, the leaden vessel may be carefully
| withdrawn, with its dangerous contents covered with a
: stratum of the ammonium chloride solution. Contact
‘with combnstible organic matter of any kind deter-
: mines its immediate explosfon, so that the vessels em-

ployed must be scrupulously clean,

(11) W. N. F. writes: The statement is of-
ten made that a locomotive can start no load greater

\
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without success, 1 have had better success by using a
2 inch gold beater’s skin for a diaphragm and a fine silk
thread supported at the angles with loops of thread.
A. Wedo not think the thread telephone will work
around more than 4 or 5 angles. The rubber loops
should be put under considerable tension.

How can I make impression paper, like the inclosed
sample? A. The paper (unsized) is prepared with a
warm paste of lard, with a few per cent of becswax and
lampblack.

Can I make any solution of beeswax to flow on glass
plates like collodion for etching purposes? Ihave tried
the ethereal solution, but it is too mealy. A. You may
dissolve the wax in benzole or absolute alcohol—the
glass should be thoroughly dry before flowing. TItis
best to warm the plate afterwards to cause a semi-fu-
sion and hardening of the coating.

(18) C. J. B. asks: What is the best form
for a steamboat drawing not more than 214 feet of wa-
ter when loaded, carrymg from 50 to 75 persons with
comfort—propeller, side wheel, or steam wheel? And
which could be run with the greatest speed, say 12 to 15
knots an hour? A. We think a sidewheel boat would
bepreferable, on 8Bome accounts,

(19) W. H. B. asks: What weight
(pounds) placed on the middle of a cast iron bar 1 inch
by 1inch (square section), and 3 feet long between sup-
ports, would defiect it the 100th of an inch; and what

weight the 50th of an inch (casting to be of good No. 1:

pig soft machine casting)? What would be the section
of the material now known as steel castings (square
section) to have equal resistance to deflection as the
cast iron above mentioned? A. Trautwine gives the
following rule, with approximate constants, remark-
ing that the constants, in important cases,should be
determined by experiment. w=weight of bar, in
pounds, between supports. W =center load in pounds.
D=clear span in fect. B=breadth of bar in inches.
d=depth of bar in inches. I=deflectionininches. I=
(20X 0625+ W)X D3 xconstant
- T Bxa®
iron—0°000025. Average 8teel--0'000013. From this
formula you can calculate answers to your queries,

(20) A. S. asks: Can a boat be propelled
against the wind, using a windmill as the motive power?
I claim it can; a friend of mine claiming to the con-
trary, hesays the windmill would turn the screw, but
the force of the wind againstthe windmill would keep
the boat stationary, and with friction and the wind
against the boat the boat would drift astern. Will you
please settle the question in your next issue? A. We
think you are right.

. Constant: Average cast

AMERICAN, INC.

! (21) G. L. asks for the best method of ma-
. king paste for use with a pasting and folding machine.
A. Fourparts, by weight, of glue are allowed to soften
in 15 parts of cold water for some hours, and then
. moderately heated until the solution becomes quite
clear; 65 parts of boiling water are now added, with
stirring. Inanother vessel 30 parts of starch paste are
i stirred up with 20 parts of cold water, so that a thin
| milky fluid is obtained without lumps. Into this the
boiling glue solution is poured, with constant stirring,
. and the whole is kept at the boiling temperature. After
| cooling, 10 drops of carbolic acid arc added to the paste.
| This paste is of extraordinary adhesivepower, and may
be used forleather,cardboard, etc., as well as for paper.
i The paste in the reservoirshould be keptfromthe air as
much as possible to avoid loss of water by evapora-
tion.
i (22) C. F. H. asks for the best form of a
mild galvanic battery, which can be used daily for the
- benefit of the health without giving a violent shock.
A. See reply No. 24in No. 9 of current volume of this

paper.
(23) C. F. G. writes: My driving pulley on

main shaftis 96 inches diameter, and I run my engine
at 100 revolutions. My driven pulley on cour.tershaft is
29 inches, and the driving pulley on countershaft is 39
inches, and pulley on saw mandrel is 24 inches, which
gives my saw 537 revolutions per minute, and conse-
quently does not give my saw speed enough. Now the
trouble is, if I enlarge my driving pulley on countershaft,
the saw does mnot give the same satisfaction as it now
stands. Iknow that the saw ought to have more speed,
and I do not know how to proportion my pulleys to get
proper speed. How shall I make the necessary changes
80 a8 to give my saw 1,000 revolutions per minute, and
if Tam driving my engine too fast for the length of
stroke? The cylinder is 12inches bore, 3 feet stroke.
A.If you have room it might be better to put in an ad-
ditional countershaft. If this is not convenient, cn-
" large the pulley on engine shaft. Inthis case it may be
neceseary to widen the belt. The speed of the engine
- isnot too great, if it is wellbuilt.

(24) A. O. P. writes: In the propulsion of
vessels, other things being equal, which has the most

pulling power, the screw or the side wheel? A. The
ecrew, as we understand your meaning.

' (28) J. H. H. writes: I am using a four side
mouldingmachine at a speed of 4,000 revolutions per
minute, to plane blind slats. It feeds atthe rate of
+ 1,240 feet per hour, and does its work 8o thatno further
finish is required, although many of the slatsare for oil
finish. I find that one tenth of an ounce difference in
weight of the cutting bits will produce the ridgesspoken
of in your reply to G. B. M. (17) in No. 6 of current vol-
nme. Hencelconclude that the cutter heads must be
exactly in running balance. Itis no uncommon thing
to see a planer running with a jar and noise that is
deafening, and, in shop parlance, turning out good wash-
board stuff. The fault is with the operator. Every
shop should have a pair of balancescales,and the planer
knives should be balanced every time they are ground.
Theresult will be, with & good machine, good smooth
work and a reduction in cost of repairs. Isay a good
machine, that is, any machine with true arbors and a
perfectly balanced cylinder head is & good machine, or
at least will do smooth work, other things being equal.

(26) C. J. O. writes: The statement that
the use of tomatoes as an article of food produces or
; promotes the development of cancer has created some
| excitement here. Is there any foundation for such a be-

§si]k, and afterwards waxed apothecary’s twine, but lief? A. No.

i (27) B. H. S. and J. R.—The following
;methoda are recommended for tempering mill picks:
. 1. Take 2 gallons rain water, 1 oz. of corrosive sublimate,
|'1 of sal ammoniac, 1 of saltpeter, 134 pints rock salt.
The picks should be heated to & cherry red and cooled
| in the bath. The salt gives hardness, and the other in-
! gredients toughness to the steel; and they will not break
if they are left without drawing the temper. 2. After
working the steel carefully, prepare a bath of lead
. heated to the boiling point, which will be indicated by a
. slight agitation of the surface, In it p laxe the end of
| the pick to the depth of 134 inches until heated to the
: temperature of the lead, then plunge immediately in
{ clear cold water. The temper will be just right if the
| bath fs at the temperature required. The principal re-
quisites in making mill picks are: First, get good steel.
Second, work it at a low heat; most blacksmiths injure
steel by over heating. Third, heat for tempering with-
out direct exposure to the fire, The lead bath acts
merely as protection against the heat, which is almost
always too great to temper well,

(28) J. M. F. asks: What is the cheapest,
or rather, which will throw or raise the most water, say
4 feet high, a properly constructed marine pump, or
en elevator made of two chains connected together by
boards and running in a flat box driven by a 5or 10
horse power engine? A. We recommend the pump.

('29) G. B. asks: How powerful a telescope
' isrequired to see Saturn and his rings, and also one
that will bring Jupiter’s moons in view? Tell me how
largea one it must be, and where one could be pur-
chased, and the probable cost. A. A telescope having
a two inch objective would answer, although a three or
four inch would be much better. Any of the dealers in
| optical instruments could supply you. The cost of a
i good two inch is $55.

(30) S. B. B.,, AAH. P, N. H. 8, G. R,
and others,—The diaphragm of a phonograph needs to
be ciamped tightly in the mouthpiece between two
rings of blotting paper. Tne mouthpiece should be
tight or nearly so. The wooden hammer or spring
should not spring except at a point near the end at-
| tached to the mouthpiece. The spring should not be
- too delicate, and it must bear with some little force on
" the diaphragm. The needle should be short and care-

fully sharpened. Along needle and a weak spring will
i cause rattling. The parafiinis applied to the plaster of
Paris cylinder to permit of turning without chipping it.

(31) J. H. asks for the best and most eco-
nomical method of making a cellar bottom waterproof
against the tide. I have alreadywithout the desired ef-
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fect laid a course of bricks in cement mortar, with a 4
inch layer of concrete above, composed of Rosendale
cement 1 part, gravel and sand 3 parts. A. Make an in-
verted brick arch of slight curvature, coat it with pitch,
lay over ita course of brick, and upon the brick place a
layer of from three to gix inches of broken stone, and
grouted with hydraulic cement and eand and gravel.
We think you should use equal parts of sand and cement
in making the grout.

(32) J. D. asks whether or not compressed
air (say ina wood or iron box) retains the heat which it
receives by compression. If so, for what length of
time, considering the box to be airtight? A. The air
will not retain its heat.

33) F. A. asks: 1. Would the contact of

largebodies of iron or steel, or other conductive mate-

rial, with a telegraph wire intcrfere with the transmis- -

sion of messages, provided the wire is not disconnected
at any point? A. No, providing the large body. were
insulated. 2. Could ges be sent through a cylin-
der three inches diameter, as well as the ordinary wire
now inuse? A. We think so. 3. Again, has the idea
everbeen advanced of sending mail matter by means of
a very small railway constructed exclusively for that
purpose, and carryingneither engineer nor other passen-
ger? Such an engine and boiler without furnace
might be made to traverse a single rail at the rate of say
1% miles per minute. Automatic arrangements could
be applied for stopping. And boilers for replenishing
be located at suitable intervals. A. We are not aware
that such a railway has been constructed.

(34) W. E. J. asks: Will you please give
me a recipe for making the carbons used in batteries,
for electric light, etc.? A. See reply to query 24, n. 123,
of No. 8 of current volume of SCIENTIFIC AMERICAN.

(35) J. L. G. writes: I want to construct a
small, light car to run upon a plank walk.
the driving wheels—which will be about 234 feetin di-
ameter, that is. the wheels—will have two cranks so
constructed that when the lever power is dead on one
of the cranks, thewther will have all'the power applied
by the other lever, or to make it more plain. to work on

the same principle as the driving wheels of alocomo- :

tive. The driving wheels will be attached to the axle
in such a manner that they will, when in gear, be pro-
pelled by the axle (or only one wheel need be attached
toaxle in making a turn), and by throwing both whecls
out of gear the axle may still continue to be propelled
by the engines, but it will have no control over the
driving wheels. The car will be about seven feet long,
six feet high, two feet wide ,and constructed of the light-
est material possible, and the total weight, including
engineer, will not exceed 275 lbs. Now what I desire
most to know is (1) whether two engines, cylinder of 2
inch bore and 4 inch stroke, one boiler, will furnish
enough power to propel the car. A. Yes. 2. How
many lbs. of steam to the square inch will be required
to furnish the two engines with sufficient power to do
thework? A. 80t090. 3. Doyou think the car will
work after it is completed? A. Yes, if properly built,

(86) H. W. B. and F.—You will find good

descriptions and drawings of beam engines in Weissen- |
born’s and Moore's works on ** American Engineering.” .

@37 B. F. J. and E. C. ask how to
make jet black ink that is shiny and glistening when
applied. A. Dissolve in X% pint of soft water ?§ oz. of
potassium bichromate, and add the solution to 6 ozs. of
logwood extract dissolved in 1 gallon of water; then
dissolve in 1 gallon of water, by continued boiling,
borax 6 ozs , shellac 136 0z. Mix all together while warm
and add ammonia, 3 ozs.

How can I temper twist drills? A. Heat them to a
cherry red, plunge in cool water, and draw down to a
yellowish purple.

‘What solution is best for giving white deposit in nickel
plating, and how made? A. See p. 209, vol. 38, SCIENTI-
FIC AMERICAN.

Howare lenses placed in a camera obscura? A.If used
with a mirror place the surfaceof the lens the curva-
ture of which has the shorter radii toward the light.
See p. 212, SCIENTIFIC AMERICAN SUPPLEMENT.

38) J. W. R.—See reply to B. F. J. and
E. C., ahove.

(89) M. W. C. asks how to make Japan:

varnish for iron. A. A good black japan is made of
burnt umber, 4 0zs.: true asphaltum,. 2 ozs.; boiled oil,
2 quarts. Dissolve the asphaltum at firstin a little oil,
using a moderate heat, then add the umber ground in
oil, andlastly therest of the oil, and incorporate thor-
oughly. Thin with turpentine.

40) W. L. I. asks: 1. Can 1 produce a’

contjnuous electric current under water, having the cir.

cuit broken and complete by the revolution of a wheel ;

under water? A. Yes. 2. If so, how can I insulate
copper wire for the purpose, so that it may be wound
upon a reel about 6 inches in diameter? A. By cover-
ing it with gutta percha. 3. What is the strain ®f an

ordinary log on its line, ship sailing 15 knots? Is the:

electric current upon the bottom of ship strong enough
to run a very small mechanical engine? A. We do not
know of any experiments upon these points. 4. Also,

bhowcan the area of a screw propeller be found? A. .

The method, briefly stated, consists in applying one
of therules for determining irregular areas tothe devel-
opment of the blades.

(4 C. K.,0.P. R,GS. F,G R W,
C. C. 8, and others.—Correspondents who sign only in
itials to their letters should not expect replies. We in-

siston thisrule, as there are inquiries which we prefer
to answer by mail.

(42) C. B. asks: 1. Can you give me some
information in regard to the process and machinery
necessary to make artificial ice? Does it take very ex-
pensive apparatus, and where can such be pro-
cured? A. Consult articles on this subject on pp. 40,
vol. 35, 95, 335, and 168, vol. 37, and 159 and 389, vol. 38,
SCIENTIFIC AMERICAN; also pp. 507, 425, 1159, 1348, and
1430, SCIFNTIFIC AMERICAN SUPPLEMENT. 2. Could it be
made on a comparatively small scale with any degree of
success? A. Yes, butnot economically,

The axle of |

| @3
1 cAN, No. 7, vol 39, you notice an improvement in elec
tro-magnets by M. Ernest Bisson, of Paris. 1 made a

magnet in the sameway five years ago and found it:
stronger than common magnets ’

(44) A. M. W. writes: 1 I have a Bell tele-
| phone, and wish to put in circuit the Hughee micro-
: phone as a resonator. Will you inform me how it can

bedone? A. The microphone is used as a transmitter.
|1 2. Would I be allowed to construct a phonograph from
| your drawings in SUPPLEMENT 133, p. 2112, and use for
" my own amusement without liability to prosecution for
infringement? A. See editorial entitled ‘- Rights of
Investigators,” No. 11 of current volume. .
I

(45) S. V.H.—See reply to 12, in ‘ Notes'

. and Queries ™ in No. 11 of current volume. !

HINTS TO CORRESPONDENTS. i
‘We renew our request that correspondents, in referring :
to former answers or articles, will be kind enough to !
. name the date of the paper and the page, or the number |
. of the question. :
Many of our correspondents make inquirice which
cannot properly be answered in these columns. Such i
, inquiries, if signed by initlals only,areliable to be cast :
, into the waste basket. |
| Persons desiring special information which is purely
: of a personal character, and not of general interest,
!: should remit from $1 to $5, according to the subject, !
a8 we cannol be expected to spend time and lahor to :
obtain such informl‘ltion without remuneration.

lOFFICIAL.] -
INDEX OF INVENTIONS
FOR WHICT

Letters Patent of the United States were

Granted in the Week Ending
July 23, 1878,

AND EACH BEARING THAT DATE,

[Those marked (r) arereissued 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, N2w York city. |

206,303
206,257 |
. 206,200

.. 206.40 :
.. 206,291

.. 206,244 |
206,362 i
206,285
206,166 °
. 206,256

Acid, recovering waste sulphuric, Farrar & Gi]l...
. Addressing machine, C. C. Doten
+ Amalgamator, E. L. Newell
: Animal poke, D. P. Randall......
| Animal trap, A.H. Hoy ......
i Axle. car, R. N. Allen
i Baggage check, W. H. Johnson

Bale tie, M. C. Smith
i Basket splints, making, Wickersham & Brown....
: Battery, galvanic, E. B. Cutten
» Bed bottom, E. W. Maxson

Beehive, P. G. Eaton .............
' Binder, temporary, J. Lockhart
! Blackboard attachment, J. W. Thompson
; Boilers, covering for steam, E. A, Hayes ..
Boilers, purifying feed water for, E. Bohlig
Bol.ers, water inductor for steam, W. C. Wolfe..
Bolt, seal, C. H. Hopkins
- Book holder, W. R. E. Berth
! Root and shoe crimping machine, J. S. Perkins..
Boot and shoe laster, Wheeler & Ethridge
Boot, india-rubber, L. Elliott, Jr
Boot and shoe heeler, Hogan & Whitlock .
Boots and shoes, manufacture of, H. Wight......
Boot and shoe button fastener, Wisner & House.

206,195
;

Boots and shoes, ventilating, 1. Schwarzwald. ... 206,267
Bosom board, W. W. NiXoD.........cooiiiiiiiiianaes 206,350
Bottle, jug, and jar cover,J. M. Lewin............ 206,254
Bottle stopper, F. J. Seybold........... . 206, 206,270

Bottle stopper fastener, II. Martin . . :
Brake, car, Wilder & Conant . 206,286
Brick machine, L. B. Kennedy ..
Broom, M. L. Baxter....
Buckle, J. H. Huntress...
Buckle and loop fastening,
Buckle, trace, A. Orser
Bung, A. Schpefder............cooiiiviinirinnnnnnns
Burglar alarm, P. F. L. Burstall
Burglar alarm, electro-magnetic, M. Koloseus....
Butter packages, etc., cover for, G. J. Record....
Button, N. C. Newell ....
Can, pickle, E. H. Foote .. .
i Cane juice, evaporator. €tc., D. M. Cook (r) .
Car coupling. G. H. Ames ...
Car mover, J. B. Deeds ...
Car. raflway, B. F. Card ...
Car, railway, J. T. & D. R. Leighton....
. Carbureter. A. W. Porter
| Cellar, waterproof, T. New. . .
: Cement, etc. walking surfaces, T & T. Iyatt.....

.. 206,247 1
.. 206,204
. 206,179 !

. L. Crandal

.. 206,191 |
206,265 |
206,225 |
206,182 |
206,261 |

206,233
Cements.etc. in illuminatinggratings,ete. T.Hyatt 206,332 '
. Chain link, G. Kampt ... 206,335 |
Chair. invalid, G. Wilson... .. 206379
i Chalr, rocking, C. S. E. & J. G. Spoerl. ... 206,363
i Chair and step ladder, arm, W. Witthoft.. 206,205
| Clamp and solderer. G. H. Perkins L1403, 206,194 !
Cooking apparatus, portable, C. Nikiforoff 206,349 !
i Cooler, milk, F. X. Manahan 206,340
Corn, preserver etc. for green, Merrell & Soule (r) 8351 .
Corn sheller, H. Packer .. 206,258
Cotton chopper and cultivator, W. Mullens. .. 206,347
Cultivator, J. Mallon 206,185
Current and tide wheel, W. Alger 206,28
Curtain cord tightener, M. L. Cummings... .. 206,301
i Cuspadore, E. A. Heath 206325
Cutting tool, G. W. Maher 206,338
Desk, school, F. A. Wilber.. ... 206,318
Dough mixer, B. F. Sparrow . 206,275
Doughraiger, W. J. Snyder . 206,274
. Dredge. J. Keefe 206.246
: Drill chuck, G. W. Hayden . 206,320 !
I Drill, grain, E. M. Morgan... 206,189,
Electricrecorder, L. Dunne 206,304 |
Elevztor, F. Koepe 206,251 |
Elevator, A. Whittemore
TElevator, hydraulic, W. O’Keefe
. Embalming composition, R. J. McGowan
Engine, air, A. K. Rider ......
Yngine, compound, M. B. Harvey.
, Engine, road, B. C. Hicks
! Engine, rotary, W. C. Wolfe... ceeeee. 206,380
Engines, exhaust cylinder. etc., Searle & Palmer. 20,368
Exercising machine, S. M. Barnett .. 206,214
Fan attachment, automatic, G. R. Kress.... . 206,183

206,353 |
206,343
206,358
206,235
206,176

Fence, metallic,J. Young........... eeeereeieeiaas 206,384 | Wash boiler, F. H. Good

© 1878 SCIENTIFIC

Scientific Qmervican,

G. E. B. writes: In SCIENTIFIC AMERI- | Fitearm, breech-loading, H. Borchardt.

: Hub, vehicle wheel, Stanwood & Parker.
: Insecticide, J. C. Allan
-Knife,green corn, W. Sprague... . ....

. Pressureregulator, automatic, J. J. Kennevan..

| Rail joint, C. Lewis

' Raflwaytrack, G. W. Cottingham...
: Refrigerator, J. Bensel
" Rolling mill, Hooven & Adle

: Sewing machine attachment, A. P. Holcomb..
: Sewingmachine bobbin winder, J. C. White

. 206288 |

Firearm, magazine, F. W, Tiesing ....
Firearm. magazine, W. Trabue
Firearm, magazine, W. W. Wetmore ..
Fireplace, G. !1. Hess
Fishing rod.J. A. Robertson

206,217 ! Water cloget, W. Turton

. 206.8% | Wrench, vehicle hub, A. W. Anthoine
206,264 | Wringer, mop, C. A. Vaile

[OcToBER 5, 1878.

206,67 Wells. rock washer for oil, Jeannerat & Simons.. 206.242
06,279 . Wire, etc., machine for coiling, J. Prosser......... 206,197
206202 | Wool washingmachine, P’endleton & Proctor....

Flour oolting machine, M. Martin. 206,186 |

Fruit carrier,J. Boss............ vove cvvnaee .. 206,295 T D KS

Fuel from waste, extracting, N. Schroder W28 | ¢ o iron, J. T RRABOE MARKS. . p

Furnace, metallurgic, W. M. Watson . ... 206,374 | -oller from, J. 7. yer srorrrrmrmITEIIT mmrees 404

Furnaces. bone black, E. §. Richards .. .. ... 206263 Candy, 0. R. Chase.................. 6,385

Gas Iighting burners, electrod® for, A. T. Smith . 206,272 | Carpets, Roxbury Carpet Company.... 6,403
Certain medicinal preparations, T. Carter... ...... 6,398

Gas trap, sewer, W. M. Allem-.
Gate. 8. Cross....
Gate, J Greig....... .
Grain, separator, B. 8. Constant
Gun, machine. J. P. Taylor
Gun sirht, P. P.Carnes..............
Harrow,A. H & M. S. Whiteside
Harrow.wheel, F. Bramer.... 206,218
Harvester, N. J. Titus e 1. 206,368
Hat pouncer, etc., hat block, etc. for, C. W.Glover

.. 206,210

... 206,314
206,229
206,365
206,164
206,264

26,171
Hat stretching machine, R. Eickemeyer..... .. 206,168
Hats and caps. sweat band for. T. W. Bracher ... 206246
Heater and ventllator. I. L. Mahan ... 200339
Hedge plashing machine, A. 8 Warren ... 206.282

Hinge for trunks, etc., stop, C. W. Butler..
Hogtrap,J. W. & C. F. Reed ...............
Holdback for vehicles, 0. Brothers, Jr .
Horse collar, W. H. Briggs
Horse detacher, O. Brothers, Jr...................
Horse powers, chain link for, E. A. Smith.
Hose coupling. J. Grether

Hub. vehiclewheel, G. Bartlett

Knitting machine needle. 8. Peberdy ...
Lamp and lantern, tubular, Walton & Paull
Lamp. hydrostatic, T. G. Goodfellow
Lamp shade holder, E. P. Gleason (1) ..
Liquid measure, C. D. Austln ..
Lunch case, J. Will
Mail bag fastener, G. H. Fayman.
Mechanical movement, J. R. Little................
Millstone dressing machine, Griscom & McFeely.
Moulding machine, variety,S. J. & G. J. Shimer
Mower, J. Tildsley ....
Mucilage bottle, G. R. Wight (r)..

206,316
206,360
20,278

87

Needles, polishing the eyes of, J. Berry (r) 8,349, 8350
Nut lock, W. 8. Gilman........ . 206,311
Nut lock, W. P. Scofleld..... 206,359 .
Nut lock, C. II. Van Arnam........ 206,230
Ore crushing machine, F. R. Brown .. 206,223
Organ,reed, A. R. Koerber..... ... 206,250 ,
Oven door, R. J. King....... .. 206,180
Padlock, L. Hillebrand........... «ooevvvvveinns oo 206.327

Paper cutting machines, gauge for, C. Cranston..
Paper, device for hanging wall, A. Johnson
Paper pulp screen or dresser, E. Mather
Paper stock, boiling and steaming, J. Thorpe

...... 206.245
. 206,187

Clay for crucibles, E. Thiele
Cotton prints, Coffin, Altemus & Co....
Cotton piece goods, Naumkeag Steam Cotton Co...
Fire extinguisher,’rotective Fire AnnihilatorCo..
Flour, C. B. Anders & Brother
Flour of mustard, J. H. Brand & Co

Grocers’ wrapping paper, T. H. Hubbard .. ....... 6,389
Medicinal preparation for coughs,Howard Bros..... 6,388
Paper bags, Smith. Dixon & Co................ooees 6,892
Puper cutting machine, Standard Machinery Co.... ,3%4
Plug tobacco, Ligget & Myers Company............. 6,391

Razors. G F. Creutzburg........ .
Remedy for sea sickness, R. R. Kent...
8moking tobacco and cigarettes. C. Early

Smoking, etc.. H. Welsh.6,105, 6.406, 6,407, 6,408, 6,409, 6,410

Soap, D. 8. Brown & Co 6,396
Stove polish, Pheenix Plumbago Mining Company. 6

Washing powder, F. Phillips... ................. .... 6,402
DESIGNS.

Plush or other goods, T. Goodall ..10,758, 10,759

sShoes, J. F. Emerson.............. 10767

HOW 7o BUILD A CHEAP CATAMARAN,
with Malay Rig, Four illustrations. Full directions for
construction and dimensions of a simple, fast, handy
boat in actual use. Contajned in SCIENTIFIC AMERICAN
SUPPLEMENT No.117. Price 10 cents. Also, in same
number, description and full dimensions of the new
yacl]:t Intrepid. To be had at this office and of all news-
denlers.

POINTS OF A GOOD HORSE. BEING
the ‘chort of the Committee appointed by the New
Enrland- Agricujtural Soclety to decide upon Rules for
Guidance of Judges of Horses. The Pointe of Excel-
lence. Size, Color, Symmetry of Body, Head and Neck,
Eye and Ear, Feet and Linbs. fully described. Speed at
the Trot. andin Walklng. Style and Actfon. etc., with
the percentage allowed for each quality. The Standard
Size and speed for Materhed Carriage Horses, Gents’
Driving Horses. Family Horses, Park or Pheeton Horses,
etc. An excellent Guide in selecting animals. Con-
tained tn ScCIENTIFIC MERICAN SUPPLEMENT NO

-103._price 10 cents. To be had at this oficeand of all

206,230 | comprehensive review of the subject,

. Measures, a Greenland, and other formations,

Parquetry, clamp for gluing, S. P. Groocock. . 206,533
Pegging machine, O. Huff............. .. e s . 206,178
Pen holder. fountain, W. W.Stewart.............. 206.200
Pencil sharpening device, W. Haskell............. 206,174

Pianos and organs, keyboard for, E. K. Milliken 206,345

Printing machine, R. M. Hoe (r)....
Railwaycrossing, H. Chance....
Railway, elevated, J. W. Post ....
Railwayrail, 8. Aldred
Railway switch, Broome & Archer

Rolling mill pinions,journal box for.H. Hamilton 206,319
Roofing composition, fireproof, E. W. Hickman. 206,175

' Rope socket and clamp, H. L. Heatéen  ........ 206,321
Sad iron, H.B. Todd . 206,360
Saddle, harness, J. M. Gwinnell . 206,318
Saddle, pack, T. Moore ............... . ... 206,188
Sash fastener, Matthews & Petersohn . . 206,342
Sash holder, W. D, Wright.........ocovvvniiinnnninn

Screen, window, J. Kluenter
Screen, window, F. W. Wood.
Scrubber, floor, F. A. Balch
Seed dropper, W. W. 8. Kime...
Seeder, J. F. Keller (r)
Sewing machine, J. A. ITouse..

Sewing machine, boot and shoe, H. C. Gros. .
Shoe, R. Anglemire
Shoe horn, J. Klaucke..
Skate, L.Cook....,.... .
Skate, P. C. Franke.........

. Snow andice, device for melting, F. O. Rogers .. 206,357
: Soldering iron handle, H. K. Hines

.............. 206.328
Spectacles, et¢., framefor, G. D. Edmonson .... 206,306

Speculum, A. Bradford..............oooiinnn 206.162
Spittoon, E. A. Heath... ... ..206,322, 206.324
Spring, carriage, D. Dalzell........ fee e ,302
Spring machine, coil, P. Cucherat 206,300

Spring, vehicle, W. F. Whitney (r).. .....
Square for garments, draughting, C. H. Griffin...
Stamp, branding, M. T. Perkins....
Steam trap, L. F. Smith. ....... ...
Steam trap, return, T. E. McNeill... .. .
Stopper and stopper fastener, F. J. Seybold
Stove, G. R. Prowse
Stove, cooking,J. A.Lawson..
Stove, heating. J. Van Wormer...
Stove, petroleum, J. S. Williams
Stove pipe, damper, C. B.Clark.... ................
Stoves, regenerative hot blast, J. M. Hartman...
Straw cutter, C. Brustman
Stump extractor, I. M. Noyes
Surgical explorer, C. R. Jennison ..
Table, Hall & Durgin
Telegraphic accumulator, etc., Taylor & Muirhead
Telephone, speaking, J. H. Irwin
Tillalarm, M. L. Morgan
Toy money box, S. Whitnum

Tugfor harness, W. G. Hull..
Tug. shaft. F. Eglington
Type writing machine, B. F. Bellows.
Underwaist, C. B. Robbins.
Valve,locking, P. Connolly ..
Valve, steam, C. C. Walworth .
Valve, waste pipe, J. Q. Adams...
Varnishing machine, J. Spencer ....
Velocipede, water, W. D. Moore ...
Wantage rod, E. 8. Prime

. 206.190
... 206,376
... 206,331

. 206,307

. 206,160

AMERICAN, INC.

newsdealers.

THE GEOLOGICAL ANTIQUITY OF
Flowers and Insects. By J. E. TAYI.O%. F.G.S. A plain

ringing forwar
many instructive facts; with six illustrations. The
invariable correlation between insects and flowers.
How they are fossilized. Fossil botany, Geological

. 206,217 ; ltiide;l%es ot Evolution. Correspondence inthesucces-
sio!

n of Animal and Vegetable life. Flowers necessary
to Insects, and Insects necessary to Flowers _[nsects
and Plantsin the Devonian, the Switzerland Lias, the
English Stonesfield Slate, the Tertiary Strata, tRePCoal

ecu-
liar Aspect of Evolution. Contained in SCIENTIFIC
AMERICAN SCppLEMENT No. 120. Price 10cents. To
be had at this office and of all newsdealers.

'ICE-HOUSE AND REFRIGERATOR.

Pianos, stringing, B. Dreher .................oov0 206232
Pipe, asphaltum or cement, M. Allen ............. 206.200
Pipe joint, wooden, W. N. Horton.. . 206,171
Plow clevis, Ellis & Robinson...... . 206.167
Plow colter, E. Jarrell ......... . 206,334
Plow, subsoil, I. M. Grifin (r) e 8,312
. Pocket book forfishermen, F. M. Yerrington .... 206,206
206.248

Directions and Dimensions for construction, with one

fllustration of cold house for preserving fruit from

season to season. The airiskept dry and pure through-

out the year at a temperatureof from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLMENT No. 1186.

ll;rlcle 10 cents. To be had at this office and of all news.
ealers.

Scientific dmerican,

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

Only 83.20u Year including Post . N
nly 8 " 32 Num'bel'(s ‘l‘myet:?r.nze Weekly

This widely circulated 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, sSteam Machinery,

, New Inventions, Novelties in Mechanics. Manufactures,
; Chemistry, Electricity, Telegraphy, Photography, Archi-
. tecture, Agriculture. Horticulture, Natural History, etc.

All Clnsses of Readers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in.
formation of the day; and itis theaim of the publishers
to present it in an attractive form, avoiding as much ag
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [t is promotive of knowledge and progress in
every community where it circulates.

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

Cinbs.—One extra copy of THESCIENTIFIC AMERI-

" CAN will be supplled gratis for every club of five subscriders

. 206,344

at $3.20 each: additional copies at same proportionate
rate. Postage prepaid.

One copy o f THE SCIENTIFIC AMERICAY and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent

. for one year, postage prepaid. to any subscriber in the

United States or Canada, on receipt of seven dollars by

' the publishers.

The safest way to remit is by Postal Order. Draft, or

: Express. Money carefully placed inside of envelopes,
: securely sealed, and correctly addressed, seldom goes

206366 |
206,241 ¢

i astray, but is at the sender’s risk. Address all letters
;i and make all orders, drafts, etc.. payable to

MUNN & CO,,

37 Park Row, New York.

To Foreign Suhgcribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN i8 now sent
by postdirect from NewYork, with regularity,tosubserib-
ers in Great Britain. India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazi!,
Mexico, and all States of Central and South America.
Terms, when sent toforeign countries.Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1year; $9, gold, for
both SCIEXTIFIC 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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