SEPTEMBER 11, 1875.]

Feientific

Business and Levsonal,

The Charge for Insertion under this head i3 $1 a Line.

Metallic Pattern Letters and Figures, to put on
patterns of castings.all sizes.H. W.Knight,SenecaFalls,N,

Hoadley Portable Engines. R. H. Allen & Co,,
New York,Sole Agents of this best of all patterns,

Hotchlkdiss Air Spring Forge Hammer, best1n the
market. Prices low. D. Frisbie & Co.. New Haven. Ct.

Speed Indicator, the best—Mail,$2. Agentswant-
ed. SamuelHarris & Co., 45 Desplaines St., Chicago,Ill.

Fine Tools—Book Free. Jackson & Tyler, Balti-
more, Md.

25per cent extra power guaranteed to owners of
Steam Engines, or an equal saving of fuel, by applying
Ransom’s Syphon Condenser. T. Sault, Consulting En-
gineer, General Agent, New Haven, Conn.

The Pittsburg (Pa.) Leader says: *The firm of
Geo. P. Rowell & Co. 1s the largest and best Advertising
Agency in the United States, and we can cheerfully re-
commend it to the attention of those who desire to ad-
vertise their business scientifically and systematically in
such a way; that is, to secure the largest amount of pub-
licity for the least expenditure of money.*’

Machinists wishing to make their own Tools in
dull times, can get castings from the patterns of E. & A.
Betts, Tool Builders, Wilmington, Del.

A young man wishes to locate himself in a west-
ern town, to carry on the machine business; has a good
stock of patterns and machinery on hand. Information
solicited. Address F., Lock Box 2248, New Haven, Ct.

For Sale—Two fine Drilling and one Milling Ma-
chines. F. Myers, 209 Center St., New York.

Brass Gear Wheels, for Models, &c., on hand and
made to order, by D. Gilbert & Son, 212 Chester St., Phil-
adelphia, Pa, (List free.)

Sure cure for Slipping Belts—Sutton’s patent
Pulley Cover is warranted to do double the work before
the belt will slip. See Sci. Am. June 2ist, 1873, P. 389.
Circulars free. J. W. Sutton, 95 Liberty St., New York.

Cider Wine Mill and Press complete for $10. Sent
per Express to order. Address H. Sells,Vienna, Ont.,Ca.

Hotchkiss & B&ll, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Wi{ll manufacture
on royalty Patented articles of merit in their line. Small
Gray Iron Castings made to order.

Big pay, with little money—American Saw File
Guide. New Tool. All mechanics use them. ‘Manufac-
tured by E. Roth & Bro.,New Oxford, Pa. Circular free.

Scroll Sawyers—If you want the best Jig Saw
Blades,lzetthem made by A, Coats,108 Hester St., N, Y.,

Boult’s Paneling, Moulding and Dovetailing Ma-
chine is a complete success. Send for pamphlet and sam-
ple of work. B. C.Mach’y Co., Battle Creek, Mich,

For best and cheapest Surface Planers and Uni-
versal Wood Workers, address Bentel, Margedant & Co.,
Hamilton, Ohio.

Electric Burglar Alarms and Private House An-
nunciators; Call, Servants’ & Stable Bells ; Cheap Teleg.
Insts; Batteriesof all kinds. G. W .Stockly, Cleveland,O

Second Hand Steam Engines, Pumps, and Iron-
Working Machinery. Catalogues free. E. E. Roberts,
119 Liberty Street, New York.

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or mailed on receipt of
eight stamps. Bailey, Farrell & Co., Pittsburgh, Pa,

Price only $3.50.—The Tom Thumb Electnc
Telegraph. A compact working Telegraph Apparatus,
tor sending messages, making magnets the electric light,
giving alarms, and various other purposes. Can be put in
operation by any lad. Includes battery, key, and wires,
Neatly packed and sent to all parts of the world on receipt
of price. F. C. Beach & Co., 246 Canal St., New York.

Bolt Headers (both power and foot) and Power
Hammers a specialty. Forsaith & Co., Manchester,N.H.

For Sale—Large lot second hand Machinists’
Tools, cheap. Send for list, 1. H. Shearman, 45 Cort~
andt Street, New York.

For Tri-nitroglycerin, Mica Blasting Powder,
Frictional Electric Batteries, Electric fuses, Exploders,
Gurtta Percha Insulated Leading Wires, etc., etc., etc.,
result of seven years' experience at Hoosac Tunnel,
address Geo. M. Mowbray, North Adams, Mass.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., New Haven Conn.

“Lehigh”—For informationabout Emery Wheels
&c.,address L. V., Emery Wheel Co., Weissport, Pa.

American Metaline Co., 61 Warren St., N.Y. City.

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 23 Cornhill, Boston. Mass.

Peck’s Patent Drop Press. Still the best in use.
Address Milo Peck, New Haven Conn

Faught's Patent Round Braided Belting—The
Best thing out—Manufactured omly by C. W, Arny, 301 &
303 Cherry St., Philadelphia, Pa. Send for Circular,

Three Second Hand Norris Locomotives, 16 tuns
each; 4 ft. 83§ inches gauge, for sale by N. O, & C. R. R.
Co.. New Orleans. La.

Genuine Concord Axles—Brown,Fisherville,N.H.
Temples and Oilcans. Draper, Hopedale, Mass.

For 13, 15,16 and 18 inch Swing Engine Lathes,
address Star Tool Co., Providence, R. L.

8pinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willams cor. of Plymouth and Jay, Brooklyn, N, Y.

For B8olid Wrought-iron Beams, etc, see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
lithograph, &c.

All Fruit-can Tools, Ferracute W k’s,Bridgton,N. J.

For 8olid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
hand. Lathes and Machinery for Polishing and Buffing
Metals. E Lyon 470 Grand Street New York.

Barry Capping Machine for Canning Establish-
ments. T. R. Bailey & Vail, Lockport, N. Y. |

The ¢ 8cientific American” Office, New York, i8
fAtted with the Miniature Electric Telegraph. By touching
little buttons on the desks of the managers. signals are sent
to persons In the various departments of the establish-
ment. Cheap and effective. Splendid for shops, offices,
dwellings., Works for any distance. Price $6, with good
Battery. F. C. Beach & Co., 246 Canal St.. New York,
Makers. 8end for free {llustratea Catalogue.

A. K. B. will find a recipe for solder for
gun barrels on p. 353, vol. 27.—R. 8. willfind that
galvanmizing wrought iron is described on p. 346,
vol. 31.—A. J. and others will ind directions for
etchingon glass on p. 409, vol. 31.—S8. J. F. will find
directions for modeling in clay, wax, etc.,, on p.
58, vol. 24.—8. N. will find directions for making
gravel walks on p. 50, vol. 32—R. J. will find direc-
tions for filling and polishing black walnut work
on pp. 315, vol. 30, and 347, vol. 31.

(1) W. O. H. says: A friend claims that, if
a balloon could be made so as to sustain the press-
ure from the outside, and the air were pumped
out so as to form a vacuum on the inside, that it
would rise. I claim thatit would not. Who is
right? A. Your friend.

(2) A. J. S. says: Are you aware of any one
who has everactually discovered perpetual mo-
tion? If it has not yet been discovered or re-
vealed, do you really believe that perpetual mo-
tion, pure and simple, would be of any pecuni-
ary advantage to its discoverer? A. No one has
ever discovered perpetual motion. Youcan judge
of the probability of such a discovery if you bear
in mind that the principle involved is the same as
when one tries to lift oneself in a tub, by pulling
at the handles. Some of the perpetual motion in-
ventors put cog wheels or levers between their
hands and the tub handles. But the result is the
same. It isalwaysa perpetual nogo. No reward
has been offered.

(8) &. L. L. says: What use, if any, can be
made of old photographic collodion? A. If the
solvents have not already evaporated, and the so-
lution contains no volatile acids, the ether and al-
cohol may be readily removed by subjecting the
solution to distillation in a glass retort over a wa-
ter bath, with a very gentle heat. The solution,
however, should not be allowed to evaporate to
dryness.

{4) H. M. asks: How can I bleach shellac?
A. By filtration of the solution over animal char-
coal.

What are the average weights of a cubic inch of
copper andtin, respectively ? A.Copper about 0:32
1b., tin about 0217 1b.

How is the inside area of a cylinder found? A.
To find the surface’of a cylinder: (circumference
of baseXaltitude)4-twice the area of base. To find
solid contents : Area of baseXaltitude.

(5) A. S. asks: Is there any solvent besides
cyanide of potassium, for sulphide of copper? A.
The sulphide of copper dissolvesreadilyin strong
aqua fortis (nitric acid) on application of heat.

(6) H. B. C. asks: What kind of a solution
should I make to plate with tin, haviog tin as a
positive electrode? A. Electro-metallurgists con-
sider the sulphate to be the best solution for this
purpose; but the reduction of tin by galvanism
cannot be considered an advantageous process.
The best method for tinning metallic surfaces is
that of immersing them in a bath of molten tin,
the surface of which is kept free from oxide by
means of a layer of chloride of ammonium (sal
ammoniac). Anever and regular coating of the
metal is thus obtained speedily and with little
trouble.

() M. S. asks: 1. Are the oxygen and hy-
drogen, used in stereopticons, dangerous? A.
They are explosive only when mixed and ignited.
2. Of what color are the screens that are used for
the same purpose? A. White. 3. Are they paint-
ed or varnished? A. When intended to remain
stationary, they are occasionally covered with an
even coating of whiting with a little size.

(8) C. T. 8. asks: What process will make
ordinary white quartz crystals, resembling ame-
thyst? A. Take borax 5 parts, saltpeter5 parts,
pearlash or fixed alkalinesalt, purified with niter,
33 parts, pure white sand, cleansed by washing, 57
parts. First reduce the sand in a glass or fiint
mortar to a fine powder, then add the other ingre-
dients and grind them well together. To 10 1ba. of
the above add 1} ozs. of manganese oxide and 1
drachm of zaffre. Melt in a small clay crucible,
and cover the surface of the crystal by immer-
sion.

(9, H. asks: Of what size, and of what
cheap material, should ahotair balloon be made
to raisea weightof 1501bs.? A. A closely woven
variety of light cambric is best for this purpose.
It is not customary (where the proper material is
used)in this style of balloon to use any varnish
whatever. If the case requires it, however, a light
solu ion of boiled linseed oil in turpentine may
be used.

(10) &. W. N. asks: Which is the positive
poleand which the negative,in a battery? A.In
all forms of battery, the binding screw attached
to the zinc plate is always negative, and the con-
nection of the opposing element, whether it be
copper, carbon, or platinum,isalways positive. If
a small mariner’s compass be placed immediately
under a copper wire running north and south,
(that is, parallel with the needle of the compass
when in a state of rest and not subject to any dis-
turbing infiuence), over which a current is passing
from north to south, the needle of the instrument
will immediately be defiected, its north pole mov-
ing to the east, and its south pole tothe west. If
the current be reversed, the needle will move in
the opposite direction.

There is a boat fastened to a dock by a rope. P.
says that a man standing in the boat will not be
obliged to exert so much force to pull the boat to
the dock, as one whostands in thedock and pulls
the boat toward him. N. says the man will have
to exert the same amount of force in both cases
Whoisright? A.N.
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(11) D. A. C. asks: Is there an agent which
will bleach or clarify, by burning or fumigation,
vegetable substances? I want an agent that will
bleach tobacco in the process of curing or drying
the plart. Sulphur will do it to a certain extent,
but it imparts an odor which injures its market
value. A. Tobacco may be readily bleached by
means of either sulphurous acid or chlorine: but
in the operation it undergoes apartial decomposi-
tion, new salts being formed. This destroys the
properties for which the tobacco is most valued.

(12) J. H. L. asks: For some time past I
have been trying to bleach what is called cera de
Campeche, a wax made by a large bee near the Pa-
cific coast in the neighborhood of Autlan; it is of
a dark yellow color and a strong smell ; it becomes
quite soft and sticky by working with the hands.
How can I do this? A. Beeswax may be bleached
by nitric acid ; but chlorine, though it destroysthe
color,cannot be employed for this purpose with
advantage, forit was observed by Gay Lussac that
a substitution of chlorine for a portion ot the hy-
drogen occurs under these circumstances. When
candles made from such wax are burned, irritating
vapors of hydrochloric acid are evolved. Bees-
wax has been commonly bleached by exposing it
inthin layers to the action of sunlight for some
time. Try the action of a solution of chlorine gas
in water, or, what is perhaps less objectionable, a
solution of chloride of lime (bleaching powder).

(13) A. P. ssks: Is there any magnetic
needle or other instrument that will show where to
dig for water,and where springs exist? A. There
is no such instrument in existence.

(14) C. K.asks: What degree of heat is acted
upon and absorbed by a liquid, such as an oxyhy-
drocarbon oil,contained in an iron or copper vessel
of about equal width to its depth, heated by live
steam of about 40 lbs. pressure? A. As youfail to
state the particular oil in question, we cannot give
you its specific heat. The temperature of the oil
would, in no case, be higher than the steam or hot
water surrounding the vessel containing it. Whe-
ther the oil vessel were completely or only in part
filled with the oil, the conditions being the same in
both cases, the temperature would eventually
mwark nearly the same degree, although in the for-
mer case the expenditure of a larger amount of
fuel would be required to accornplish such a re-
sult.

(15) J. E. H. asks: Is there any known way
by which skippers in smoked meat can be de-
stroyed without injury to the meat? A. Try the
action of a small quantity of the iodate of calci-
um or salicylicacid.

(16) T. W. C. says: I have a friend who
uses a process in which a quantity of water must
be maintained at a temperature,near to butal ways
above the freezing point. To procure this he uses
considerable quantities of ice. Could the same ef-
fect oe economically produced by the Carré freez-
ing apparatus? A. Yes.

(17) A. B. C. and others ask: Which wheel
of a truck slips in going around a curve, the in-
side or the outside one? A. This question is fre-
quently asked by our correspondents, and is very
fully answered by a writer in the Railroad Gazette
as follows: That wheel will slip on which the
pressure is the least. For a single truck with an
equally distributed load, other things beirg equal,
on a fiat track (that is, one ia which there is no
super-elevation of the outer rail), the inside wheel
will slip, for the following reasons : 1. Because the
directionof the resultant of the weight and of the
centrifugal force is more in the direction of the
outer than of the inner wheel. 3. Because, on ac-
count of the parallelisn of the axles and the play
allowed the wheels, the fiavges of the latter are
against the outer rail and away from the inner one
in the passage around the curve, and this is true
whatever may be the speed. This brings the point
of application of the resultant (corresponding to
the loaded point on a beam) nearer the outer than
the inner bearing. On a curve, the outer rail of
which has been elevated for a given speed, at this
speed the resultant above mentioned is perpendi-
cular to the plane of the rails, and hence at that
particular speed the first of these causes is inope-
rative, while the second, remainingin force, causes
the inner wheel to slip as before. At any higher
speed, thefirst cause again comes into play, and al-
lows the inner wheel still greater facitity for slip-
ping, and the more so the higher the speed. On
the other hand, for a speed less than that for
which the rail was elevated, the centrifugal force,
being diminished, brings the resultant more in the
direction of the inner rail than before, and at some
speed would make its direction such as to exactly
counteract the effect of the second cause, and
would thus render the wheels equally liable to
glip. At less speeds the outer wheel would slip.
In the case of along train, the wheels at the ends
arenearly in the condition of those of a single
truck, while L hose near the middle, being drawn
to the inner rail by the action of the forward and
rear portions of the train, will sooner come into a
condition in which the outer [wheels will slip. In
this, the coning of the wheels has been considered
asa part of the elevation of the outer rail, either
increasing or diminishing it as the fianges press
against the outer or the inner rail.

(18) W. X. says: I have two } inch pipes,
one glass and the other lead, which I wish to unite
80 that the joint will beneat and bear the pressure
of a column of water fifteen feet in bight. In
whatway can they be best united? A. Use as a
solder the following alloy, which fuses below the
boiling point of water: Bismuth 2 parts, lead 1
part, tin 1 part.

(19) E.J. F. says: How can I cut fine edg-
ings on paper, such as the borders on valentines or
bouquet papers? A. These borders are stamped
by a die cut in metal.

(20) H. P. O. asks: Please give me recips
forgoodand permanentred and black dyes wero
which I can dye cotton and linen thread? A.ithF
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red, use cochineal, lac dye, madder, or logwood
with a tin mordant. For black, use logwood or
galls with an iron mordant.

How can metal be cemented to glass ? A. See p.
27,vol 30.

(21) C. A. F. asks: How can asilk fish line
be made waterproof? A. Take 2 parts boiled oil,
1 part gold size, mix, shake well, and it is ready for
use. Apply with a piece of flannel, let dry thor-
oughly, and apply another coat. Use 3 coats in
all.

(22) C.S. W. agks: What is the best way
of preparing starch for use on linen collars, etc. ?
A. Wheat starch is generally considered the best.
Itis made as follows : Steep wheat fiour in water
for a week, draw the liquor off, and wash the resi-
due on a sieve; drain in perforated boxes, cut up
into lumwps, and dry in the air or on a stove.

(28) J. D. says: Please give me a recipe for
wax for tracing designs in hair lines on zinc with a
pen, which will protect the zine from acid used to
etch the design on the metal? A. If you use ni-
tric acid, try a mixture of equal parts of asphal-
tum, Burgundy pitch, and beeswax; meit them
in an earthen pipkin, stir well, and pour into cold
water. Use warm.

(24) A. L. H. asks: What is a good method
ofcleaning tin, copper, brass, etc., without scratch-
ing the same? A. On tin, use potash lye and rub
with a hard substance. On copper and brass, use
spirit of tar.

(25) C. E. &. s1ys: Iclaim, in arguing the
merits of the K«~ely motor, that water is a spent
substance, and cannot again produce power unless
the equivalent is laid out on it. A. You areright.

(26) V. H. says: 1. On p. 74, vol. 28, you
give correspondent K. W. a varnish for photo pa-
per trays, consisting of a mixture of petroleum
naphtha and paraffin. Can the varnish be applied
to woodentrays? A. Yes. 2. How many parts of
each ingredient should be used? A. Putin paraf-
fin till the petroleum naphtha will dissolve no
more.

(27) W. U. asks: What are the rules for
calculating the permutations and combinations of
numbers? A. The number of permutations of n
things=1Xx2X3, etc.,X(m —1)Xn. The number of
arrangements of m things,taken n in a set,=mXx
(m—1)X (m —2)etc.X(m —n-+-1). The number of
combinations of m things, taken n in a set=

mX(m—1)X(m —2) ete.X(m —n--1)

1X2X3, ete. X m—1y Xn.

(@8) L. H. R. says:I wish to know whether
thefollowingconjecturesare probable : Scientists,
in giving the hights of mountains, clouds, bal-
loons, etc., say they are so many miles above the
level of the sea. Is the level of the sea the same
all over the surface of the earth? Is the surface
of the ocean at each part of the globe atthe same
distance from the center of the earth? I think it
would be so if there were no revolution of the
earth aroundits axis; but since thereis,the cen-
trifugal force thereby produced would cawse the
looser particles (water) of the earth to be heaped
up at the equator, making the level of the ocean
at thispartbigher than at parts north and south
of it. And further, in my opinion, the water
would not only accumulate here, but would ac
mulate in proportion to its quantity or mass there-
by making the Pacific Ocean of higher lev itikan
the Atlantic. Is this actually the case? A. If
you measure the hight of the sea level by its dis-
tance from the earth’s center, it is notthe same
everywhere, but is higherunder the equator and
lower at the poles. This is called the fiattening of
the earth, and is, in round numbers, 345, Which
means that the polar axis is 3} <8,000, or about26,
mwiles shorter than the equatorial diameter there-
fore the ocean’s surface at the equator is 13 miles
higherthan at the poles, and the Mississippi river
rung, in a certain sense, actuxlly up hill. The hight
of the mountains is always estimated from the
nearest sea level. There are, besides this, other ir-
regularities in the ocean level, of which we have
treated elsewhere in this issue.

(29) J. C. W. agks: 1. If any one will look
steadily for a short time at such an anemometer
as is used by the United States Signal Corps, con-
sisting essentially of hollow hemispheres, and will
notice the direction in which the cups revolve, he
way after atime apparently see the motion re-
versed, and the cups going in a direction exactly
contrary to that in which they really move. A
good position to take with reference to the ane-
mometer is about 50 yards from it, and nearly up
to the level or horizontal plane in which it moves.
No doubtothers havenoticed the deception, as it
isvery apparent when once observed. A little
perseverancein the effort may perhaps be neces-
sary at first in order to perceive the change as it
seems to be. A. This optical delusion has been
often observed, apd is simply caused be the diffi-
culty of deciding which balls are the nearer. If
we take the further off for the nearer, the motion
of course appears reversed. The same thing may
be observed in some windmills, when looked at by
the edge of the arms. 2. Another illusion may be
produced by a very simple experiment as follows
Procure a round paper box about two cr three
inches in diameter, and, if its bottom does not
bulge upward in the center, make it do so by
pressing it in with the thumbs. Any sized round
box of almost any material that is not affected by
mercury will doubtless answer the purpose, but
the kind mentioned is easily procured in the form
of alarge pill box or a collar box. After pressing
the bottom inwards, as directed, pour into the box
about one ounce weight of clean bright quicksil-
ver,and give the box and contents a rotary motion
until the quicksilver revolves rapidly around the
circumference of thebox in the depression caused
by the convexity of the bottom and its junction
with the perpendicular walls of the box. It is
best to lay the box flat on a horizontal table while
rotating it; and when the quicksilver seems to be
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