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Business amd Lersoual,

The Charoe ror lnsertion wnder s Read is 81 a Line,

Agricultural Implements, Farm !\Ia.chiner‘r
Seeds,Fertilizers. R.H.Allen&Co. 189&191 Water st., N.¥ .

Valuable Patent for Sale. Address J. C.
Edwards, Binghamton, N, Y.

Cast Iron Sinks, Wash Stands, Drain Pipe,
and Sewer Traps. Sead for Price List. Balley,Farrell
& Co., Pittsburgh, Pa.

Treatise on the Steam Engine Indicator—
Price §1. Address E. Lyman, C. E.,, New Haven, Conn.

8 horse power, properly applied, will grind
30 bus fine meal per hour, Jno.Ross,Willlamsburgh, N.Y,

Barrel Machinery wanted by H. Schaper-
kotter,cor, 13th & Montgomery Sts,, St. Louis, Mo.

Boiler Scalesremoved or prevented. “Nocure
no pay.’ Sendfor circulars to &utton Co., 95 Liberty St.

Wanted—Will purchase, or introduce on a
royalty, or an interest, some desirable patented article
of moderate price, or will assist in taking out patent of
some useful inventions. Address, #ith full particulars,
Morse R. Benbow, Boston, Mass.

Jenking’ Steam Trap—More work, for less
money,thsn anyother. Requires no attentton, Satis-
faction guaranteed. Jenkins & Dewees, 228 Church St.,
Philadelpnia, Pa.

For iron frame Band Saws, cheapest and
best, $150. Address 8.C. Forsaith & Co.,Manchester,N.H.

Machinists and others, who require steel of
extra quality, can obtain it from the ** Crescent Steel
‘Works,” Pittsburgh, Pa.

I have a small invention; will gell for cash
or exchange for a Piano, For varticulars, address
J.A. R, Station L.,,New York City.

Best and Cheapest Injectors, Damper Reg-
ulators, and Steam ‘I'raps made. See circulars. A. G.
Brooks, 422 Vine St., Philadelphia, Pa.

Engines and Boilers a Specialty—1st class;
new patterng; late patents ; reduced prices. Plain and
Cut.ofi Hor'l and Vert’l Engines; Hoisting Engines;
the celebrated Amcs’ Portable Engines ; Boilers of all
kinds; Climax Turhine; and the best Saw Mill {n the
market, Large stock always on hand. Hampson,
‘Whitebill & Co.,38 Cortlandt St., New York., Works at
Newburgh, N. Y.

Person Wanting Light Machinery Built
will do well to address Wm.G. & G.Greenfleld, Hope Ma-
chine Works, Harrison, N, J. Prices to suit the times.

Models and light metal work. H. B. Morris,
Ithaca, N. Y.

Pratt’s Liquid Paint Dryer and White Ja-
pan surpasses the English Pat. Dryers and Brown Japan
in color, qualtty, and price. Send for descriptive circu-
lar to A. W. Pratt & Co., 53 Fulton St., New York.

Baling Presses. J.M.Albertson,N.LondonCt.

For Solid Wmu%ht-iron Beams, etc., see ad-
vertisement, .Address Unlon Iron Mills,Pittsburgh,Pa.,
forlithograph, etc.

Walrus Leather Wheels for polishing Iron,
Steel, and all ilne Metals, Greene, Tweed & Co., 18
Park Place, New York.

Rue's “ Little Giant” Injectors, Cheapest
and Best Boiler Faeder in the market. W, L. Chase &
Co.,98.95. 91 Liberty 8treet, New York.

Many New England Manufactories have Gas
‘Works, which light them at one fourth the cost of coal
gas. For particulars, addrees Providence Stésm and
Gas Plpe Company, Providence. R, I,

Hotchkiss Air Springi Forge Hammer, best
in the market, Prices iuw. U.Frisble & Co..New flaven,Ct

Steam Whistles, Valves, and Cocks. Send
forPrice List. Balley, Farrell & Co., Pittsbargh, Pa.

For Solid Emery Wheels and ,Machinery,
send to the Union Stone Co., Boston, Mass,, for eircular,

Scale in Steam Boilers.—I will remove and
prevent Scale in any 8team Boller, and make no charge
until the work 18 found satisfactory. Geo. W. Lord,
Philadelphia, Pa.

Steel Lathe Dogs, 14 sizes, and 7 sizes of
Steel Clamps. The Best and Cheapest, Send for Circular
& price list to Phila. Hydraulic Works, Evelina St.,Phila,

Salamander Felting—Leading manufactu-
rers pronounce Salamander Felting the only indestruc-
tible and best non-conducting covering for all heated
surfaces. A. G. Mills, Manager, 23 Dey St., New York.

Matson’s Combination Governor is sent on
trial to any one addressing Matsen Bros., Moline, Ill,

Direct Steel Castings—8olid and Homoge-
neous, Tonsile streng 0 thousand 1bs. to the square
inch. An invaluable substitute for expensive forgings,
or {fron Castings requiring great Strength. For circular
and price 11st, address McHaffee Steel Co., cor. Evelina
and Levant Sts., Philadelphia, Pa.

Electric Bells for Dwellings, Hotels, &c.—
Most rellable and cheapest Hotel Annunciator, Cheap
telegraph outfits for learners. Ins’ts for Private Lines,
GasLighting Apparatus,etc. J.H.Hessin,Sc.Cleveland,O.

Blake’s Belt Studs are the most reliable
fastening for Rubberor Leather Belts. Greene, Tweed
& Co., 18 Park Place, New York.

The Varnishes and Japans of the London
M’f’g Co, compare favorably fo price with, andare unex-
celled in purity, durability, and color by, any first class
houses in Europe or America. Hyatt & Co., office 246
Grand St., New York ; Factory, Newark, N. J.

Diamonds and Carbon turned and shaped
forScientific purposes ; also, Glaziers’ Diamonds manu-
factured and reset by J. Dickinson, 64 Nassau St., N. Y.

Saw Ye the Saw ?—$1,000 Gold for Sawmill
to do same work with no more power Expended. L. B.
Cox & Co., 197 Water St., New York.

Specimen copies of the Manufacturer and
Bulilder,the cheapest mechanical and scientific journal
in the worl !, furnished free on application. All inter-
ested in Mechanics and Science, address Austin Black,
Publisher,37 Park Row,N. Y. P. O.Box 4319.

For the best Cotton Cans and Galvanized Fire
Pails address James Hitl, Providence, R. 1.

For small size Screw Cutting Engine Lathes
and drill Lathes, address Star Tool Co., Providence, R.1.

Mechanical Expert in Patent Cases, T. D.
Btetson, 23 Murray St., New York.

Price only three dollare—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
electric light, giving alarms,and various otherpurposes.
Can be put in operation by anylad. Includesbattery,
key and wires. Neatly packed and sent to all parts of
the worid on receipt of price. F. C. Beach & Co., 28
Broadway,New York.

Tingue, House & Co., 69 Duane St.,, N. Y.
Manufacturers of Machine Blanketing,Felts,and Cloths
Endless orin piece, for Printers, Engravers, Polishers
Piano Forte Makers, Paper Makers, Calico Printers
Punching or Washer Cloth, Filter and Strainer Cloths
forall kinds of liquids. Samplesent on application.

For the Best Portable Engine in the world,
address Baxter Steam Engine Co., 18 Park Place, N. Y.
Minlng, Wrecking, Pumping, Drainage, or
[rrigBting Machinery, for sale or rent. Bee advertlss-
ment. Andrew’s Patent,inside page.
Temples & Oilcans. Draper, Hopedale, Mass.
All Fruitcan Tools,F erracute,Bridgeton,N.J,
Hydraulic Presses and Jacks, new and se-
cond hand.Lathes and Machinery for Polishing and Buf.
Gng Metals, E. Lyon 70 Grand Street, New York.
Deane's Patent Steam Pump—for all pur-
poses—Strictly first class and rellable. Send for circular.
W. L. Chase & Co., % & 97 Liberty St., New York.
Forges—(Fan Blast), Portable and Station.
ary. Keystore Portable Forge Co., Philadelphia, Pa.
The ““Scientific American” Office, New York,
(s fitted 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 establishment. Cheap and effective. Splendid
for shops, offices, dwellings. Works for any distance.
Price 5, F.C.Beach& Co., 263 Broadway, NeW York,
Makers. Send for free illuatrated Catalogue.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water St.. New York.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A, Davis, Low-
ell, Mass,

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn.

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

Eames Patent Molding Machines for Metal
Castirgs. Saves fully one third in cost of labor of mold-
ng, and secures better work than the ordinary method.
For Cireulars, address P. & F.Corbin, New Britain,Conn

We want a good Traveling Salesman for
each State and the British Provinces. Lehigh Valley
Emery Wheel Company, Weissport, Pa.

The Improved Hoadley Cut-off Engine—The
Cheapest, Best, and Most Economical steam-power in
he United States. Send for circular. W. L. Chase &
Co., 95 & 97 Liberty St., New York.

Peck’s Patent Drop Press. For circulars,
sddress Milo. Peck & Co..Kew Haven, Conn.

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

Portable Engines, new and rebuilt 2d hand,
aspecialty. Engires, Boilers, Pumps, and Machinist’s
Tools. I.H, Shearman, 45 Cortlandt St., New York.

Spinning Rings of a Superior Quality—
Whitinsville Spinning King Co., Whitinsville, Mass,
Bend for sample and price 11st.

Johnson’s Universal Lathe Chuck. Address
vambertville Iron Works, Lamoertville, N. J.
ml??lst(.i Pl(xgila.delphiu Oak Belting and Monitor

ched. G. W. Arny, Manufacturer, 301 & 303 Cherr:
8t.. Philadelphia. Pa, ‘Send for new circular. v

Buy Boult’s Paneling, Moulding, and Dove-
talling Machine. Send for circular and sample of work.
B. C. Mach’y Co., Battle Creek, Mich.. Box 221.

The New Half Dollar and other Steam En-
gines. E. P.Ryder, 38 Clermont Av., Brooklyn, N.Y.

For First Class Steam Boilers, address Lam-
bertville Iron Works, Lambertville, N, J.

B. H.can answer his query ags tothesize of
plpe to convey water a long distance by referringto p.
48,v0l.29.—A. Y. McD will ind the directions on p. 59,
vol. 24, for galvanizingiron pipes sufiefently explicit,
—E. F. G. will ind directions for making rancid butter
sweet on p. 119, vol. 30.—G. A. B. willfind a recipe for
birdiime on 0. 347, vol. 28.—T. D. H. will find recipes
for fulminating powders on p. 96, vol, 81.—L. G. D.wlll
find ample instrustions for building an ice house on p,
251, vol. 80.—C. E. E. P. canpolish stones by the process
described on p. 188,vol. 30, A recipe for cement for
aquaria is given on p, 274, vol. 80.—G. W. H.and G. P,
willind answers to their questions as to suction amnd
siphons on the editorial pages of this issue.—C, J.C. C.
should consult a physician.—F, J. B. can bronze iron
pipes by following the directions on p, 107, vol. 30.—B.
M. & Co.'will find a recipe for preser¥ing harnessonp.
264,vol.80.

(1) W.J. R.asks: Is there a flexible pipe
made that will stand the heat and pressure of steam,
say from 50 to 1251bs.? I waut 1t to be limber,s0 thata
little power will bend it to anyangle when the pressure
is on. A. Yes. 1t 18 not very flexible; but by giving it
sufficient length, 1t can readily be turned in any desired
direction.

(2 J.F. K. asks: What is it that eats
away the ends of the enclosed glass tube of a water
gage? The tube was packed with rubber,andhad been
inabout one year,under a steam pressure of 50 lbs.
A. The tube presents the appearance of having been
cutbysandor grit,

(3) J.E. B.agks: I am running a blast en-
gineat a furnace. Four cylindrical botlers,60 feet long
by 30 inches in diameter, in batteries of two boilers
each, furnish the steam. There 18 a steam dome on
each set, the domes being connected by the main steam
pipe that goes to the engine. One of the batteries be-
came charged with electricity. I opened a brass drip
cock that was in the pipe upon the boilers, and left 1t
open until I got the eteam turned on. When I went to
shut ft, I felt a prickling sensation in my fingers, and
opened it again. When I placed my Apger within 3§ of
an inch of the cock, Icvuld feel 1t very plainly. Can
you explain 1t? A, It probably occurred from the
friction of the water,contained in the steam, against
the sides of the orifice.

(4) J.B. S, says: Our safety valve is 4}
inches diameter; it weighs 51bs.,lever weighs 5 Ibs.,and
the weight 18 751bs.; the distance from valve stemto
weight 181134 times the distance from valve stem to
fulcrum. At what pressure should {t blow off? A. If
1t works freely, it should blow oft at about 67 pounds.
2. The engine {8 double, the cylinders being 12x24
inches, with a spur wheel (on crank shaft) of 2feet
diameter, geared to a wheel of 8 feet diameter.
How many revolutions to the minute should this en-
ginerun without injury,working at 751bs. steam to the
square inch? A, From60to%0. 3, We have two bofl-
ere set side by side, with 2 inch feed |pipe, with check
valve at the mud drum of each. Our steam connec-
tions are 4 inches in diameter,with a largevalve on each
boiler for disconnection, We have an equalizer of 4
inch pipe for water conbection, with a stop valve in
center. We never have any trouble with more press.

3re in one bofler than the other from unequal firiug-

when we try the water gages in oneboiler, we are sure
a8 to where it 15 in the other. We feed with either cold
or warm, or nearly boiling water. Ithink if all boilers
were connectedin this way there wouldnot be somany
terrible explosions. A. This 18 a very good arrange-
ment, and we are much obliged to you for the descrip-
tion. As tostrength of bollers,see 193, vol. 29,

(5) @. H. A. asks: Will Babbitt metal
make a good piston, if melted and run in a braes cylin.
der? A. Not very. Your other questions have been
repeatedly ans wered in these columns,

() J. B. H. asks: How is the fine wire, of
wiich a mile weighs only a grain, drawn ? A, 1t is en-
closedin a maes of other material, and lhetwo are
drawn together into wire, after which the casing 1s dis.
solved by a chemical preparation,

(7) H. A. T. says: I have an engine 124x36
inches stroke. I run it without a balance wheel, 1t has
adirect connection of valve stem to eceentric. What
lead should it have,and at what point should the cut-
oft be? A. Give the valve %X of an inch lead, when
cold. The point of cut-off will generally be regulated
by the pressure of steam and the work to be done,

My railroad has a curve in it, about 1C feet {n100, 100
feet long, and then tnere 18 100 feet of straight line,
What 18 the best mode of running on the tracksoas to
get the car ‘round the curve? A. The tracks of street
railroads have many such curves, and special appli-
ances are used, which you can obtain from a manufac-
turer.

(8)C. J. B. asks: What isithe process of
gumming the parts of a newspaper together, to make
it into book form? A. It {8 done by a machine
which folds the paper and at the same time applies
paste atthe back of the leaves,

(9) E.T. C. says: I wish to put up a lathe
forturning hard wood, such as oak aund ash, of from 3
to12inches in diameter. Iam thinking of Lavingtwo-
pulleys on the mandrel. Of what diameter, and how
broad onthe face should they be? A, You can make
one pulley 6 inches, and the other 4 inches in diameter.
The face of each should be 2inches. 2. What width of
rubber belt should 1 use? A, Two inches. 3. How
many revolutions per minute should thc work make?
A. From 500to 800 revolutions per minute. 4. Would
pulleysbuilt up of pieces of wood, 80 as to present the
end of the grainpto the belt, give good results? A.The
pulleys will do better if turned from solta pieces of
wood, or lagged and turned oft after being built up.
5. How large should a steel or iron mandrel be?
A, Diameter of mandrel should be ¥ inch. 6. What
horse power would it take on[9inch work? A. From
3% to ¥ of a horse power,

(10) H. P. asks: What would be the prob-
able bursting pressure of a cylindrical boiler 28 inches
in diameter, of plates ¥ inch thick,wlth a singlerowot
rivets? A. Seep.193,vo0l.29.

Does sharpening cotton gin saws aid in the clean-
ing of the seed, or does it only increase the speed of the
gla? A, Speedis themore jmportant item. Thesews
do not require to be very sharp.

(11) F. R. M. agks: Will you please give
directions and formulse for designing & good turbine
water wheel of the vortex or central discharge kind?
A, There have been volumes written on this subject.
Youwillfinditably treated in Rankine’s, Fairbairn’s,
and Weisbach’s works. It 18 entirely too comprehen-
siveforour columns, Moreover, if the best propor-
tions were defilnitely fixed, there would be no more
competitionbetween water wheel manufacturers,

(12) D. asks: Can a band of steel, } inch
broadandof sufficient thickness tosustainastrain of
1501bs., be used as a belt on hulleys 4 inchesin diame-
ter? A. A pleceof the best saw steel, about 1.40 of an
inch thick, might answer, but it would be liable to
break.

(13) D. M. says: I want to build a small
furnace for melting fron. Of what size sbould it be to
work properly? Would a furnace of 12 inches ingide
diameter and 36 {uches high be large enough to make
good sound castings? A. The above dimensions will
probably give good results. 2. I haveresdthatmelting
Lton on a small scale 18 pever successful. What 18 the
trouble? A. Very small masses of ironare aptto 0X-
idize quickly, which causes the dificulty. 3. What
sized of fan blower, with 4 fans,running about 2,500 re-
volutions per minute, would be required for the above
mentjoned furnace? A. Ablower9inches in diameter
willdo, 1f properly constructed.

(14) E. D. P. asks: How can I tin gray
fron? A. Clean the pileces thoroughly, cover them
withasolution of sal ammoniac, and dip them into
melted cin.

(15) J. W. 8. asks: 1. How many strokes
does the sickle or knife make to one revolution of the
groundwheels of an ordinary mowing machine? The
one which I am planning aakes128 strokes to onerev-
olution of the ground wheels, and works the gear
wheels by a screw, A. The speed of the kpives is pro-
poritioned,in a goodmowing machine, to thespeedwith
which the machine advances. 2. Is the machine that
makes the most strokes of the _knife generally the
best? A, Not necessarily.

(16) J. L. G. asks: 1. A sawmill is drawn
by a portable engine of 25 horse power. Theliues in
the boller leak badly on some days, and on others they
will not leak at all. Sometimes the water will stand
in the ash pit in a considerable quantity. Is sucha
boller safe? A, We would like to have further particu-
larsinregardto this case,such a8 kind of feed water
used,and whether the tubes leak by fits and starts,or
after blowing down or cleaning the boiler. 2. How of-
ten can the flues in a boiler be upset with safety? A,
The tubes can be upset as long as there 18 enough ma-
terial left, and sometimes a ferrule can be forced tnto
thecnd with advantage. 8. The boiler is calculated to
carry100 1bs. sfeam: 18 1t dangerous to run With 50 or 60
Ibs. of steam on? A. If you have agood pump. and
are careful, the botler 18 not particnlarly dangerouson
account of the leaky tubes, nor would it be unsafe to
run the engine a8 suggested.

(17) W, agks: Why is it that, if g'ou take
two musket balls (boih alike} and two similarcharges
of powder, and load them {nto two guns, one rifled and
the other a smooth bore, the ball from the rified barrel
18 thrown with so much more force and precision than
the ball fromthe other? A. The greater precision of
the ball from the rifle 18 due to the rotary motion
which 18 imparted to it, and its greater forceisproba.
bly due to the'decrease of windage, and the greater
pressureexerted by theexplodingpowder upon it,

(18) M. B. asks: Howcan I dye wood black?
A. Boll ¥ 1b. chip logwood in 2 quarts water,add1 oz.

and 3 0z. copperas; strain, and put in 3 1b. rusty steel

Altngs, and with thisgg over the work a second time.
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(19) C. E.E. P. agks: How are carbon
plates made for galvanic batteries? A, The carbons
forBunsen’s battery are made as follows: The Bne dust
of cokeandcaking coal s put into a close iron mold
of the shape required for the carbon, and exposed to
the heat of a furnace. When taken out, the burned
mass 18 porous and unfit for usc; but by repeatedly
soaking it in thick sirup, or gaa tar, and rehesting 1t,1t
atlength acquires the neceseary solidity and conduct®
ing power. The carbon that forms on the roof of gas
retorts 18 harder and better than the carbon thusmade
butitisditticult to work, and the supply of it 1s ltm-
{ted.

(20) A.B. C. asks: Can more than one wire
be supplied from an intermediate battery, all the wires
veing through wires? For instance, two or more wires
work from New York to Philadelpbia, with a main
battery at Trenton; can both or more lines be supplied
withoutdividingthe battery? A. They cannot. An
intermediate battery constitutes aportionof the main
circult, and connecting in another wire would have
the same efiect as crossing the wires,

(21) S. W. says: A few days ago,on exam-

intng one of ourfire alarm boxes,I found (umps,or solid
crystals, of sulphate of copper adhering to the kerite
1nsulation of the wire {nside the box. The box 18 some
four or five squares from the office. 1am positive the
crystals were not on the wire when it was put in the
box. The questionis : flow camelthe sulphate there?
A. It was prohably placed there at some subaequent
time by some one having access to the box, for the pur
pose, perhaps, of cxeiting your curfosity.

(?2) J. OC. and others.—Belts will move
towards that part of the pulley where the radius is the

greatest,

(23) J. E. H. asks: How can I silver plate
& watch case or other articles ? A, Place the articlesin
& bath consisting of two grains of cyanide of silver
and two grains of cyanide of potassium {n every two
hundred grains of water, Connect the zinc poles of a
battery of three or fourcells to the article to be plated
and the copper pole to a pilece of silver, which 18 also
plunged into the bath. Thepassage of the current de-
composes the salt, deposits silver on the object, and
causes the dissolution of an equal quantity of metal
from the silver electrode. The time required for the
operation depends on the thickness of coating re-
quired.

(24) J. F. A. asks: How many feet of silk
covered wire, and of what size, i8 required for the sec-
ondary coil of an induetion apparatus capable of pro-
ducing an inch spark? What 1s the length of the pri-
marycoil? Will the ordinary soft iron of commerce
do forthecere? A, An induction coil of that capacity
would require about 40,000 feet of silk-covered -copper
wire of 00055 {nch diameter, or No. 26 Birmingham
gage,for the secondary coli. The primary coll consists
of two layers of copper wire of 0'1 of an inch diameter
or No. 12 Birmingham gage. Ordinary soft iron of
commerce willanswer very well for the core, but Nor-
way iron 18 the best for this purpose.

(25} F. C. B. asks: How is an induction
coll arranged 80 that the drawingout of the core in-
creases the strength? How 18 a coll arranged sothata
tube enclosing the coil regulates the current, drawing
it out increasing, and pushing it in decreasing, its
strength? A.-‘'lhere 18 no arrangament whereby the
withdrawal of the corc can inerease the inductive ef-
fect of a coll. A primary coil when enclosed in a brass
tuneloses its inductive eflect upon the secondary coil,
because the induction currents circulate within the
tube instead of passinginto the secondarycoil. By
drawing the tube out, and leaving the primary coil
within the secondary,the currents circulate tn the lat-
ter. and thus the inductive eflect 18 increased in pro-
portion as the tube 18 removed.

(26) C. D. C. asks: What are the character-
fetics of the Leclanché battery ? 1s it ss intense as the
Grove? A. The Leclanché element consists of a zinc
rodin a sclution of ordinary co mercialsal ammoniac;
the negative pole 18 a prism of carbon, tightly packed
intoa porous vessel witha mixture of peroxide of man-
ganese and carbon,in the form of 8 coarse powder.
The zinc unites withchlorine,forming chloride of zinc,
while ammonia 18 set free at the negactive electrode.
1ts electromotive force 18 1°48 volts, while that of a
Groveis1 9 volts, There 15 no waste of material when
the Leclanché battery 18 not in action;and if the evap-
oration of the liquid (s prevented, 1t may be allowed to
remain untouched for months without losing power.
It 18, therefore, admirably adapted for working tele-
graph wires where the open circuit 18 used, and where
the telegraph 18 not in constantuse, as well as for elec-
tric bells, When placed in short circuit, it polarizes
very quickly,and 18 therefore not adapted for working
localcircnits,or for working ordinary main line tele-
graphcircuits on the American closed circuit system.

(27) L. V.R. asks: How can ivory be made
ductile, or be reduced to the consistence of putty, so
that it could be worked into any desired form? A.
Soak 1t {n a solution of pure phosphoric acid, and it
will become flexible, Exposure to the ataz:osphere will
harden it, but it may be made again pliable by immer-
sfon in hot water.

(28) R. N. asks: Does the 11 seconds of
luraracceleration, per century, mean a totalaccelera-
tion of 11 seconds in that period, or that the lunar
month 18 now i1 seconds shorter than 1t was a century
ago? A. The totalsecularacceleration of the moon’s
mean motion amounts to between ten and ele v-u tec-
onds per century. See Herschel’s *“ Outlines of As-
tronomy,” pp.412-419. Lunar perturbations sre almost
numberless, and are compensated. The retarding in-
fluence of the ether of space must be immeasurably
emall.

(29) C. 8.0. says: I have some photographs,
the faces of whichare somewhat marred; theylook as
1f the¥ bad been piled together before the varnish had
dried, and then pulled apart. How am I to make them
appear all right? They are perfectly new. A, For re-
storing the surfaceto photographs,etc., iIf the scratch-
es do notgothrough the albumen, wax them. Formu-
la: Dissolvel oz. white waxin 2 ozs. turpentine bya
hot water bath, Add a few drops oll of lavender
which facilitates the solution of the wax, and neutral
izes the odor of the turpentine. This has the consist.
ence of butter, On an imperial sized photograph,take
a lump the size of & pea,and, with cotton flannel,rub
itoverthe print. Burnish with a clean piece of flan-
nel., This givesa high polish.

(30) N. S. asks: What is put inside casks

pearlash, and apply hot with a brush, Then take ¥ 1b, :
logwood, boll in2 quarts water, and add 34 oz. verdigris '

to prevent alcohol from soaking into the heads and
staves ? A.Dissolve ina water bath11b.leatherscraps
and 1 0z. oxalic acid in 2 Ibs. water, and dilutegradual-
1y with 3 1bs. warm water. Apply this solution to the

. nside of the barrel, where (by oxidation) it will as
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sumea brown color and become ingoluble in alcohol.
It will closeallthe pores of the wocd, and will not
crack or scale oft.

(31) J.J. asks: What are good recipes for
composition bronze, and bib andbell metals? A. A
good bronze 18 made of copper 7 Ibs., ziuc $1bs, tin 2
1bs. Anmnother: Copper11b., zinci2 lbs, tin8 1bs. Metal
for bib and other cocks: Copper 20 lbs,, lead 8 ozs., -
tharge 1 0z.,antimony 8 ezs. Bellmetalforamallbells:
Copper$1bs,, tin11b. For large bells: Copper 100 1bs.
tin from?20 to251bs,

(32) N. F. C. says: I have a 2} inch achro-
matic telescope, of 44 inches focus; and with the Huy-
ghentah eyepiece I geta power of 80. How high a power
w1111t stand, and how must [ coustruct the eyeplece?
A. It will bear 125. Then 44+125=0-352//=equivalent
ocus X 2=0704/=focus of ficldlens: and 0-704-+8=0285/
=focus of eye lens. showing 0-704—0-235=0-469"=dis-
tanceapart. 2. How close will it bring, apparently,the
moon to the earth? A. Moon’s distance inmiles,240,-
000--125=1,120 miles,

(33) B.F. H—Get Webb’s «“ Celestial Ob-
jects,” third edition. It contains anaccount of all ob-
jectalikely to interest theamateur astronomer,

(34) T. M., of Roorkee, British India, and
others,—The SCIENTIFIC AMERICAN, bound. willcost
you $3 per volume. Volumes 26, 27,29, are not on sale
at present. Science Record, three volumes, $6.50 to
gether,

(35) W. P, of Dublin, Ireland, and others.
—Captatn Simpson’s “ Reporton the Naval Ordnance of
Europe” 18 to be {ssued by the Navy Department,
‘Washington, D. C.

(36) C. Rogsmenkamp, Appingedam, Hol
land —Subscription to SCIENTIFIC AMERICAN, prepald
postage, $5.08 per annum,

(37) J. T. B. says: 1 In your issue of Octo-
ber 31, you say that it 1snotsafe tocement directly on
the wa'ls of an excavation. My father has built hundred
of cement cisterns, cementing directly on the eart
walls,and Lhave not known one of this kind of cls-
tern of bis make to failfor want of strength, Put on
three good trowel coats (the 1ast one containing & lit-
tle larger proportion of cement), and a brush coat for
hardfinfsh, made by mixingcement in water to tbe con-
sistence of thick cream,and add a pint of fine salt for
2 large pailful of the finish. Wherever the roflis sta-
ble enough to hold 1ts place as the cement 1slald on,
the brick wall 18 in no sense needed. It 18 only money
wasted. Of course all cisterns should be protected
from frost, A. Thereare some sofls sufficiently hard
and permsnent to admit of the treatment described by
our correspondent, and nodoubt such s the nature of
the ground in the section of which he writes; but such
cons.ruction 18 not safe 1n all soils,andit 18 1fnble to be
damaged hy surface water in any soil. In mostsections
of country, cisternsso constructed would be attended
withagreat deal ofrisk, It 18 not merely theloose-
ne=sand friabiiity of thesoflthat we have tocontend
against, butthe pressure of the surface water as well,
which, when confined by an understratum of clay, s
sometimes very considerable,and forms themain dif-
ficulty in the construction of dry cellars. This press-
ure tends to wash away the earth behind the cement,
and when thusweakened to break it, Unleas H. M.has
hadthe matter proved 1n his Immediate neighborhood,
therefore, it willbe with him in the natureof an ex-
periment.

1. Suppose I have a pump whosebore 18 2} inches and
stroke 4inches,and (connected with the pump by a two
way stopcock) two pipes,one with an inchand the
other % inch bore, the pipes both leading to thesame
cistern: How much more water willbe sup plied tothe
pump at each stroke by the former thanby the latter?
A. If the pump 18 worked with a slow motion,its cyln-
derwillbe fllled at every stroke, the samme by the small
pipe asbytbelarge one, the difference being in the
greater velocity of the water and consequently greater
friction In the small pipe than in the large one; and for
thisreason.with the small pipe,greater power would be
required to work the pump. But the quantity of wa-
ter drawn at each stroke will be the same in each case.
2, Whatkind of pipe 18 best to bring water in, from a
well at a distance, the water to be pumped up? A,
Ironpipe coated with coal tar would stand well. 8.
‘Whnich willlast the longest ordinarily, underground,
fron or lead pipe? A, In some soils, lead pipe 1s the
best, bat others soon destroy 1{t.

(3%) S. R. M. asks: What is the effect, on
+he complexion, of gum benzoin dissolved {n alcohol?
A, Gum benzoin contalns about 80 per cent restn and
from15to 20 per cent benzoic acid. As{t issoluble in
alcohol, the solution would be a varnish,and would
have no more effect than any otber varnish, though
thereis a slight chance of the benzoic aclid belng frri.
taut to the skin,

(39) A. L. C. agks: 1. How many rings has
the planet Saturn? A. Saturn has three principal
rings or atreams of satellites; the innermost 1s the
gauze or crapering. Fiveof the eight satellites should
beseen in a fourinch achromatic. 2. Do they all re-
volve around the planet in the same time? How
does the time of their revolution compare with the ro.
tation of the planet onitsaxis? A, Saturn rotates in
about 12 hours; theringsrevolve moreslowly. 8.Doey
the rotation of the planet on 1ts axis appearto be in
the least affected by the attractive force of the rings?
A. No. 4. If 1 understand the principle of the whirl-
pool,it 18 that the speed of the water 18 increased as it
nears the center; am Iright? If a ball constructed of
some floating material be dropped into the whirlpool
nearthe outer edge, where & slow projectile motion
would be imparted to 1t, would 1t at the same time take
a slow rotarymotion ? A, Fasten a bullet toa thread
and let it revolve around a stick. As the pendulum
shortens,the bullet moves faster. 5. As the ball comes
nearer to the center of the vortex, would 1ts rotary
motion beincreased at a corresponding rate to its pro-
jectile motion? A. No,

{40) B. 8. says: I have two lenses, one of
wrieh'has a focal distance of 5% inches, and a diameter
of 1)4 inches; the other 18 1 inch in dfameter witha fo-
caldistance of 12 inches. Putting them together in
the form of a telegcope, the objective being the small
glass,12inches beingthe distance,an objectat a distance
of 3or 4miles 18 plainly seen. How can I combine
them 80 a8 to see plainly at a good distance, being near-
sighted ? A, Place your lenses 17% inches apart.

What 18 the process of photography from the clean
paper to the development of the picture? A. See Ca-
rey Lea’s '*Manual,” or Dr. Vegel’s * Handbook jof
Photography.”

{413 G. M. H. asks: 1. Can the achromatic
lens uf an ordinary photographic camera be used asan
objective for an astronomical telescope, toanyadvan

age? A, Weflnd by ex;¢llmert that view tubes and

king out the stops, with a focussing glass or pocket
magnifier as an eyeplece. 2. What power of eyepiece
would be most desirable for a lens, of 1% inch diame-
terand 10 inch focus? A. The power should below,
about 30, and the glasses well centered, or collimated.

(42) A. L. C. says: 1. As the eclipse of the

moon was passing off, on Sunday morning, October 25,
the northwestern edge was first made lumifnous, being
nearly opposite the pointof contact. How do you ex-
plain: that puesomenon? A, Because the moon passed
through the earth’s shadow very near its edge. 2. Is
there any difference, by actval measurement, between
the equatorialand polar diameters of the moon? A,
A stereograph of the moon shows a bulge or projection
toward the earth, The invisible side 18 supposed to be
thirty miles lower than the visible one. 3. Can the
polar axis of the moon be other than perpendicular to
the plane of its orbit? A, The moon’saxis 18 inclined
to theecliptic 1° 30 10,°8”. 1Its orbit 1s inclined 5° 8/
4797, 4. What 18 the average diameter of the satel-
lites of oursolarsystem? A. They range from Titan,
sixth satellite of Saturn,which 18 over half 1the dlameter
of the earth, and Jupiter’s satellites, respectively 2,240,
2,192, 3,579, and 38,062 miies, to the minute spheres form-
ing the rings of Saturn, and the meteorites, which are
the debrisof comets. 5, How do you find the parallax
of thesun? A. Bymeasuring the displacement of Ve-
nus en the sun's disk, with the distance in latitude be-
tween two observers as a base line. 6.1f I werestand-
ing on the equator, I should see the pole star in the ho-
rizop; butif [aminlatitude 42°,do I see morethan 42°
below the pole? A.No. 7. Why does the pole starap-
pear 80 much nearerto the zenith than thehorizon,to
one thus eituated? A.The pole star is about a degree
andz half from the pole.

Why doesmore fruit fall during the night than during
the day time? A. 1f the fact 18 asstated,itis because
thedeposit of dew makes fruit heavierat night.

(43) J. D. L. asks: 1. What is the best work
on grinding and polishing lenses, one that contains all
or nearly all the modern practice of opticlans? A,
‘We should be glad tobear of such & work, modernized.
As any person can make an achromatie by following
directions, with patience, inteliigence, and * warrant-
ed” glass, the lesser opticians at iimes concesl thefr
improvements. Ourspecial information on achroma-
tics has been collected by an amateur,and will not be
found elsewhere. Among the leading opticians, Stein-
hell and G. & 8 Merz determine whether a lens has the
requisite curvature by placing a lens of correctand op-
porite curvature aboveit, and illuminating through a
plece of tissue paper. [f the parallel raipbow diftrac-
tion bands, crossing the lenses, are straight, then the
surfaces areallke ; 1f the bands are curved, they are
unlike, Clark uses & home-made wooden spherometer,
and works to the two hundredtb yart of an inch,where-
asthe continental opticians follow Fraunhofer, and en-
deavor to have thelr work correct to the thousandth
of an inch (see Prechtl’s “Dioptrik’’),and to dispense
with local correction, which 13 necessary after all,
Stefuhetl cuts a prism in two by hand with a steel wire
howstring armed with diamond dust, instesd of alap.
The forceforhis little hypocycloid poltshing machives
isaupplied by theleftarm of the workman turning a
horizontal fly wheel, Clark uses a steam epgine for
roughgrinding,and a vertical iron wheel fed withsand
and waterinsteadof the traditional lead grinder. In
subeequent operations, he puts the fron grinder on the
stump of a tree, and walks round 1t, moving the lens to
and fro by its handle., He does pitch polishing by bhand,
withrougeand a wooden disk,thesurface cutinto one
inchsquares and diagonals, retouching witk the fore-
floger dioped in rouge, 1f zones of different focus have
formed in polishing, Fitz and others use the machine
for local correction, nearly as figured by Draper. For-
eign opticians fasten & lens with uniform drops of pitch
half an inch apart, while ours use 1t solfd. 2. What 18
the best method of bending a plate of glaes in a true
sphericalconcave? A, It 18 better to grind out and
polish the cavity. A plate of glass will curve slightly
without buckling when sufficiently softened by heat,
and take the shape of aniron mold beneath t,

(44) N. Y. asks: 1. What quantity of wa-
ter convertedinto steam 18 used tn computing the horse
power of bollers? A, There 18 no fixed standard. 2.
Whatis the horsepower of & locomottve firebox boiler,
with & grate 42x44 tnches, and a cylindrical part 4 feet in
diameter, with 43 three inch tubes 12 feet long, and
dome 24x24 inches? A, Thereis norule that appliesto
this question. 3. What would be a fair evaporation
per pound of coal in such a boiler? "A. From% to 8
pounds,

(45) D. D.asks: If a boiler and a tank are
placed50 yardsapart, and connected by a1inch pipe,
wouldthe pressure be the same in both? A, Yes.

Does brass expand a8 iron does, when heated to the
same degree ? A, No.

‘When theboiler of the fireless locomotive 18 fllled,do
tbhey force any steam inwith the water? A. Yes.

(46) W.H. says: I am about to build a
current wheel to be used in the Niagara river,where the
current runs about 5miles per hour past my wharf,
depth of water belng from12to 15 feet., The wheel 18
on the principleofa windmtll or propeller wheel, and
18 to be wholly submerged. I wish to utflize the power
totheextent atleastof 12 to 15 horse power. What
size of wheel and number of fans wauld you advise?
How manysquare feet should there be on eachfan?
A, Your plan 1s somewhat novel, and you will have
tomake experiments in order to determine the best
proportions,

(47) M. H. asks: What is the most ap-
proved method of putting locomotive cylinders in line
with the main slabs? A. It would require too much
space to make the method plain, and you will get a
much clearer 1dea by personally inspecting the work*

What are the best works on mechanical drawing,and
on the link and slide valve? A. Professor Warren’s
worke ondrawingare very thorough ; and Auchincloss
¢ On Link and Valve Motions ” {2 the standard author-
ity.

(48) W.B.says: 1. I am building a small
boat engine; 1t 1s vertical, $}4inches stroke x33 inches
bore, to run 300 revolutions per minute, and to use
steam for the whole of the stroke, of 125 1bs. pressure.
My boatis a common row boat, clinker bulilt, 18 feet
longby 4 feetdinches beam. Of what size should my
boller be tosupply the requisite amount of steam ? A.
Make a bolfer 2 feet in diameter and 8 feet high, 2.
Ot what size should my screw wheel be? A.From 20 to
21inchesin diameter. 8.The boat draws about 6 inches,
will it be weighted down enough to immerse the wheel
when the machinery and 6 persons are init? Itsfull
depth 18 21 inches. A. You can readily determine
whether your boat will come down enough by placing
welights in it, 4.0f what sfze should the pump be? A.
Largeenough tothrowtwice the quantity of water re-
wuired,

portrait combinations may be used as telescopes,ta

umericat,

(49) J. A. B. says: 1. I am building a boat,
2 feetlong by 8fest beam, and 8 feet deep. am put-
ting1n a boller,8 feet long by 24 inches dlameter, and an
engine 5 inches bore by 12 inches stroke, to drivesa
screw wheel, geared with a 3_feet,a 2 feet, ora1 foot
wheel, By which thouldI get the most speed? A. A
few experiments will be your best guide in gearing the
propeller wheel. 2. How many miles an hour will 1t
make? A. The boat will probably go from 5 to 6 miles
an hour. 3. What size should the propeller be? A.
Make the wheel a8 large as convenfent.

(50) H. H. says: I purpose building an oil
tank, ten feet square and four feet deep, of two inch
plank,asaplain weoden tank would leak. Ithink of
ltning it with ordinarygalvanized sheet iron, with sol-
dered joints, Is there anything objectionable in this
plan? A. No. It will answer very well.

(51) G. L. L. asks: How can I make and
arrapge o kKerosene lamp for the pnrpose of heating a
small boller? A. Your best plan will be to buy one.
Therearea variety of suchlampsintke market, many
of which give satisfactory results,

What1s white metal? A. Parts by weight,
lead 18, antimony 5, zinc 1, copper 4.

(52) N. O. V.asks: In what manner can
two steam governors be tested to ascertain which 18
the best? A, Belt them from the sameshaft, and see
which will 11ft tne most weight under xariations of
speed, and also which 18 the most sensitive, when run-
ning at a high velocity, to a slight change of speed.

®3) D.C. H. says: I am running a hori-
zontal steam engine 12x6)% inches cylinder, with the
valve face against the side of the cylinder; the slide
valveconsequentlyrides on its lowerside. Thevalve
annoys mevery mach by a constant clicking nolise, by
being foreed away fromthe face and then back again.
Whyisthis? Should not the pressurein the steam chest
keepit up to its place ? The valve hasnearly 1-16 inch
lead, which gives about 3 inch lead to the exhaust.
Couldthefeed water heater cause a back pressure suf-
fictent to force the valve from 1its face? How can I
makeit work quietly? A, It 18 quite likely that the
exhaust closes too soon, 80 a8 to cushion above the
steam pressure.

(54) ¢t. C. H asks: Does melting and re-
melting lead make the pure metal any lighter? A.
Some of 1t will be probably vaporized.

Whatis the philosophical reason that a circularsaw
cutsbetterat a certain speed than 1t doesif run faster?
A. Wedonot know that this 18 a fact.

(55) H. B. asks: What should be the exact
dimensiops of the difiterent parts of a small stesm en-
gine, the cylinders of which measure 2)xl1) inches?
What sfzed botler, with what numbero f tabes,should
be employed to furnish steam totwo cylinders of the
above dimensions? A. You will find the most of
these dimensions inback numbers.

Is there any solder for soldering brass, of the same
color? A. Yes. Take coppers? partsby weight,zinc
29parts, tin 1 part.

‘What work on the steam engine would you advise an
amateur to read? A, Bourne’s ¢ Catechism of the
SteamEngine "8 one of the best.

‘Would a combination of pullejs and bandsserve to
reduce the gpeed of & footlatheas well as a back-
gearedhead? A. It would answer, but notas well as
gearing.

Would the above deseribed engine be large enough
torun alathe swinging eightinches ? A. Yes.

(36) J. C. P. asks: If aperfectlytight ves-
sel, of 4 gallons capacity, contains 1 gallon of water,
and 18 of sufficient strength to resist any amount of
pressure by heat appliedto the same, would any por-
tion of the water evaporate? A, It wouldall be con.
verted into steam, if sufficlent heat were applied.

(57) F. O. asks: How can I make fruit
trees baar well? Last season the plum and pear trees
were full of blossoms; but they bore little fruit, The
apple trees were loaded, but the apples fell to the
ground with worms in them. A. You must removeall
the worms, and coatthe trunks and roots with a pre-
paration which you can obtainfrom a seedsmax.

(68) H. M. asks: How many inches high
inside must [ make a box to contaln one barrel, If the
ipside measure of the box 18 10x16 inches ? A, Divide
the number1256:64 by the cross section of the fnside
of the box in inches. The guotient will be the hight
of the box in inches.

(59) G. 8. S.asks: When a pair of scissors
cut paper or any materfal, which blade does the cut-
ting,the upper or lower, supposing that both blades
are closing together? A, Both blades exerta shear-
ingforce,insuch a case. If oneblade bekeptstill,the
other willdo the shearing.

(60) W.J. S.says, as to the difference be-
tween a perspective view and 8 photograplh: Aphoto-
graph taken with a nen-distorting (architectural) lens
18 abeslutely 1dentical with a correcr. perspective draw-
ing taken from the point at which the lens s placed.
Any one may prove this byplacing the eye at thepoint
where thelens was,and tracing the view on a plece of
glass interposed between the eye and the view. If the
distance between the eye and the plate 1s the same a8
the focal length of the lens,thetwo will absolutely
coincide. A, We have n¢ver seen a non-distorting
lens, and doubt 1f it can be made.

(61) G. F. T. asks: How can I tin the in-
side of a copperboiler? A. Clean it thoroughly, and
then put it into melted tin to which sal ammoniac has
been added. Move the boilerabout, 8o that the melted
metal will cover every part.,

(62) J.H. P. asks: 1. Do oxygen, nitrogen,
and carbonic acld, when heated, expand similarly, sc-
cording to their volumes ? A, The greatest expansion
18 between 32° and 212° Fah, ; 1 volu'ne of hydrogen, at
32°becomes 1-36618 at 212°,and one volume of carbon
dfoxide at 32° becomes 1'37099 at 212°, Such slight differ-
ences are observed in nearly all gases; but practically
speaking,all gases expand 1-273 part of their volume
for every 1-8° Fah, of increase of temperature. 2.1s
mofsture contained between the particles of gases?
A. No.

‘What accounts for the colors of the African and Cau-
casian races respectively? A. The deep color of the
African 18 due to a pigment in the cells of the epider-

tn 82,

mis. Thelptgmentand epidermis of a negro were ana-
1yzedby Scherer, with the following results:
Filgment, Epidermis.
Carbon.. veees 5827 5034
Hydrogen.. .59 8 31
Nitrogen. .. . 1378 17-22
OXYgEN.cc.uviraiansas, 20098 25 63
99 98 10000

Thiswould prove the color to be due to an excess of
carbon.
Is there a substitute for tobacco that can be manu-

factured into cigars? A. We knoW of none.
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How 18 bronzing on steel done? A. The ususl meth-
od s thatof coating the metal with good size varnish
and then dusting over it the metallic bronze powder,
‘When dry, it 18 again varnished over, Asto the masto-
don’s tooth, write to the Academy of Natural Sciences
Philadelphia, Pa.

(63) W. W. H. asks: 1. What degree of
heat 18 required to kill trichine in cooking? A. 212°.
2. Willboilingkillthem sooner than ifrying? A, Yes

(64) O. A. F. agks: 1. Can you give mea
recipe fora good hair ofl? A, Castor oil, G} pints, al
cohol 13 pints, oll of citronella >4 oz., lavender % oz.
Shake wellbetore each application. 2. What solution
will do to wash the head with,and not injure the
hair? A.Seeanswer to J. L.on thispage.

(65) J. L.asks: What is the best thing for
washing the head with, which will make a lather and
notinjure the hair? A. Take aqua ammonia 3 ezs,
8alts of tartar )5 oz,,alcohol ¥ oz., and soft water 2
pints; perfume with bergamot. In applying,rub the
headunttlthe lathergoesdown,thenwashout,

(66) W. S. B.asks: What preparation can
Iuseonmyhairtokeepit softand make 1t retain its
olor, andatthe same time keep thescalpclean? A. If
yourhair 18 losing its color, hair oil will not make 1t
retain its hue. See answerto J. L. onthispage.

HowcanI clean thin buckskin gloves? A, Try ben-
zlne.

(67) W. V. G.asks: How can I destroy
graybacks in clothes that cannot be washed? A.Sprinkte
your clothes with chloroform, and pack them in a chest
excludiogtheair. Two days under the Influence of
chloroformshould exterminate them,

(68) S. R. asks: 1. Will sumac grow bestin
rich ur poor ground? A. Putina drylosm, though it
will grow well in any commen 80il, 2. How far apart
shouldit be planted? A. Four feet would be plenty:
if itbea small kind, three feet would be sufficient. 5.
After planting, should tbhe ground be cultivated? A.
That 18« matter of experiment. It grows as well ct
poor a8 on rich soll, and we should eay very litile culti-
vationis necessary. 4. How 18 the curing done ? Should
I spreadit on the ground like hay? A. With the best
varieties, the plant is usually cut w hile in a soft at
and carefully dried till the leaves can be pouuded
when 1t {8 thrarhed with flatls,the etems and coarse
ticles raked out, and the leaves packed in barrels
sold.

(69) J. B. says: Every few months I suffer
severely from an attack of thecramp in the stomach.
I have frequently tried as & remedy brandy, whisky,
morphine, ete., but have secured reef only on the ap-
plication of a strong mustard plaster. Will you ex-
plain the nature and cause of these long cramping
sJells,andhowthemustardplaster effects acure? A.
The cramp of whieh you speak may arise froma variety
of causes, chiefly, however, from the accumulation of
gasesin thecanal. The distensionparalyzesthe prop-
ermusclestosuchan extent as to prevent its expul-
sion. The plaster seems to set upa nervous reflcx ex-
cltability,probably through the medium of the sympa-
thetic saystem, and a proper tone 18 restored, This 18,
however, entirely inferential.

(70) O. asks: How does gelatin clarify cof-
fee? Theaction of gelatin in clariiying cotfee I8 due to
its combination with the tannic acid which 1s a large
constituent of the berry. In bofling the geletin in
coffee, it forms a precipitate of tannate of gelatin,
whichacts precisely l1ike albumen in collecting all sed-
imentarymatter; but a mueh longer time 18 required
for the precipitate to settle. The bulky precipitate of
the egg separates at once when the solution resaches
the bollingpoint.

(71) C. S. H. says: Passing a house recent-
1y, the ownerremarked that he had a thow,and invited
me in to seeit, Entering,I found myself in a hall or
entry about six feet equare, with & door on each side.
Opposite the front door was & blank white wall. Plac-
ipg me in the left hand front corner of the hall, he
directed me to 100k at the blank wallabove spoken of.
Isaw nothingbut darkness at first:but tn abouta min-
ute and a half a faint tinge of a ocher color showed
through the darkness. This increased m clearness and
distinctness until,in about four minutes, a perfect pic-
ture of the house on the opposite side of the street
stood outlined uponthe wall; the color, the window#
the folds of the curtains, the fences,and thefollage of
the trees,were distinct and beautiful,in a picturesbout
two feet gquare. A little examination showed that the
picture was tranemitted throughb the keyhole of the
frontdoor;but by what process it 18 magnified and so
vividly produced 18 & mystery to me, a8 to all others
who have seen it. It 18 only three dayssince it was flrst
discovered by accident. Can you explain 1t? A. When
luminous rays, which pass into a darkened chamber
tbrough a small aperture, are recelved upon a smooth
white surface, they form images of xternal objects.
These images are inverted; their shape 18 always that
of the external objects,and 18 independent of the shape
of the aperture. Inthe camera oscura, the brightnees
and precision of the images are increased by means of
lenses. The principle 18 the same in both cases.

(72) E. W. F. agks: How are the sheets
used 1n manifold writing prepared? A. Take soft
printing paper,and smearwithanyclean grease mixed
with plumabago or lampblack. Leavefor 12 hours in &
dry place. This 18 for black paper. Other finely
ground pigments may be used to broduce the desired
color.

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

W. D. 8.—The fragments are part of a fulgurite or
lightning tube. For full information, see pp. 3,274, vol
81.,—0. ’.—Your specimen contains carbon, but burns
with such difficulty that it 18 doubtful (as far as we
could judge frem such small specimens) whether it
could be usedforcoal.

L. K, of Konigsberg, Austria, asks: How
can [ make carbolic roap *—T., M., of Roorkee. British
India, asks: What 18 the greatest length of raflway that
has ever been bullt in one day of 12 hours, in the United
States ?—S. asks : How 18 the ordinsry rim or flange
cartridge charged? Isit poestble to recharge the cop-
per shells without expensive apparatus ?—G.F.S. asks
How can Irecolor coral when the original color has
been drawn by heat ?—E. A, D, acks: What 18 {he com-
position used on the back of postage stamps?—F,J.H.
asks: Canany onetell me of a means of calculating
the distance between two points on the surface of a
globe, angle and length of the two radil (which, of
couzse, are in the ssme plane) being given?—A F.asks:
How can I clean point lace, which has grown yellow
with age ?
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