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Business and Pevsouul.

The Charge for Insertion under this head is One Dol-
lar a Line. If the Notices exceed Four Lines, One
Dollar and a Half per Line will be charged.

The ¢ Catechism of the Locomotive,” 625 pages,
250 engravings. The theory, construction, and manage-
ment of American Locomotives. Sent post paid, on re-
celpt of §3. H. P. Stein, RR.Gazette, 73 Broadway,N.Y.

“ Wrinkles and Recipes” is the best practical
Handoook for Mechanics and Engineers. Hundreds of
valuab'e trade suggestions, prepared expressly by eele-
brated experts and by correspondents of the * Sclentific
American.'’ 250 pages. Elegantly bound and f{llus-
trated. A splendid Christmas gift for workmen and
apprentices. Malled. post pald, for $1.50. Address H.
N. Munn. Publisher. P 0. Box 772, New York city.

Wanted—Machines for Knitting Fancy Worsted
Webs suitable for borders. H. E. Dillingham, 39 and 41
WestBroadway, New York.

For the manufacture of experimental machinery,
correspond with the Allen Fire Supply Co., Prov., R.I.

81,000 for any Churn ahead of ¢ The Prize.” A.
B. Cohu, 197 Water Street, New York.

Parties familiar with the Sewing Machine Busi-
ness may hear of good business, by applying, by letter
or in person, to the Pennsylvania Tack Works, Norris-
town, Pa.

Wavoted—A large size second hand Vacuum Pan,
also lurge size Hydraullc Press. Address A. G. Pinker-
ton, 103 South Street, Baltimore, Md.

Sash and Door Factory, Planing Mill, &c., for
Sale. See advertisement on page 172.

For Sale—Wood Working Mill, 2 Story,35x60,and
Machinery complete,near N. Y.C.R.R. Depot, S. North,
Syracuse, N. Y.

Painters & Grainers—Send for descriptive Cata-
logue, & Sample ot first class & quick Graining. Exe-
cuted with mv new perforated Metallic Graining Tools.
40.000 in dally use. J. J. Callow, Cleveland, Ohlo.

Wanted—Every Machine Shop to send for one of
(3ardlner's pat. centering and squaring attachments for
Lathes. On fivedays' trial, to be returned at our ex-
pense‘lf not satisfactory. 700 one inch shafts centered
and squared up per day. Price $35. R. E. State & Co.,
Springfield, Ohfo.

Wanted—A good Second-hand Pulley Lathe,
about 48 inch swing. Address Bentel, Margedant & Co.,
Hamf{lton, Ohfo.

Family Dish Drainer—8hop right deed and pat-
terns,one year or more, $10 per year. J. R. Abbe, Law-
rence, Mass.

Locomotive—A No. 1, 10 tun, Narrow Gauge,for
Sale, very cheap. C. M. Hart, Clarksburg, West Va.

For Sale—6 good Millers, $175 each ; No. 1 Brown
& Sharpe Screw Machine, $400; 1% in. Bolt Cutter, 8$175;
66 in. Gear Cutter, $375; 36 1n.x16) ft.Lathe,$400; 15{n.x
8 tt.Lathe,8175; 6ft.Planer,$350. Shearman,45Cortiandt.
3 Water Powers for Sale—15, 30 & 50 H.P. (conoen-
trated would average over 90 H.P.), on the *“ Bushkiil,’*
at Easton, Pa.,and 25a. Land, 5 Dwellings, 3 Miil Sites,
with 2good Dams. Sale March 7, 1876, on the premises,
at2 P. M., by Danfel Wagener's Trustees.

For6 1st class Shapers and other tools, new and
2nd hand, address E. P. Bullard, 43 Beekman St., N. Y.

Makers of Metal Button Machinery, address
Smith & Wicks, Baltimore. Md.

Seeds and Implements—200 illustrations just out.
Enclose 5 cent stamp. A. B. Cohu, 197 Water St., N. Y.

For Sale—125 Horse Power Beam Engine, with
parallel motfon, sufiable for a steamboat. P. O. Box
1208, New Haven, Conn.

Yocom’s Split-Collars and Split-Pulleys are same
appearance, strength, and price, as Whole-Collars, and
Whole-Pulleys. Shafting Works, Drinker St., below 147
North Second Street, Philadelphia, Pa.

Piles—A sure cure. Sample free,postpaid. A
trial {s its best advertisement. Wonder Worker Medi-
cine Company, Salem, N. J.
8o0lid Emery Vulcanite Wheels—The Original 8olid
Emery Wheel—other kinds imitations and inferior. Cau-
tlon—Our name is stamped in full on all our best Stand-
ard Belting, Packing, and Hose. Buy that only. The
best 18 the cbeapest. New York Belting and Packing
Company, 37 and 38 Park Row, New York.

Steel Castings, from one 1b. to five thousand 1bs.
Invaluable where great strength and durability are re-
quired. Send for Circular. Pittsburgh Steel Casting
Co., Pittsburgh, Pa.

The Original Skinner Portable Engine (Im-
proved), 2to8 H.P. L. G. Skinner, Erie, Pa.

Boult’sPaneling,Moulding and Dovetailing Ma-
chitne 18 a complete success. Send for pamphletand sam-
ple of work. B. C. Mach'y Co., Battle Creek, Micn.

Patent Scroll and Band Saws, best and cheapest
inuse. Cordesman, Egan & Co., Cincinnati, Ohio.

For best and cheapest Surface Planers and Uni-
versal Wood Workers,address Bentel, Margedar ; & Co.,
Haml.ton, Ohio.

Mach’y Depots, Mech. Eng’rs, Millwrights, New
Manuf'g Enterprises—Send for Catalogue of best line
Shaft outfit in the country. A. B. Cook & Co.,Erie,Pa.

Our new catalogue of drawing materials will be
sent on receipt of 10c. Add. Keuffel & Esser, New York.
Hotohkiss Air S8pring Forge Hammer, best 1n the
market, Prices low. D. Frisble & Co., New Haven, Ct.

Water, Gas and Steam Goods—Send eight stamps

for Catalogue, containing over 400 {llustrations, to Balley,
Farrell & Co. Pittsburgh, Pa.

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

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa.,
forlithograph &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
to order. Job work solieited.

Peck’s Patent Drop Press. 8till the best in use.
Address Mllo Peck. New Haven, Conn.

All Fruit-can Tools,Ferracute W’ks,Bridgeton,N.J.
American Metaline Co., 61 Warren 8t., N.Y. City.
For Solid Emery Wheels and Machinery, send to

the Union Stone Co., Boston, Mass., for circular.

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

Spinning Rings of a S8uperior Quality—Whitins-
ville S8pinning Ring Co., Whitinsville, Mass.

For best Bolt Cutter,at greatly reduced prices,
awddress H. B. Brown & Co., NewHaven Conn.
Diamond Tools—J. Dickinson, 84 Nassau 8t., N.Y.

Temples and Ollcans. Draper, Hopedale, Mass.

Srientific

G. C. will find a recipe forliquid glue on p.
9C, vol. 32.—F. G. 8. willfind a description of the
ventilation of the Paris opera house on p. 134, vol.
33.—J. 0. M. will find a description of artificial
ivory on p. 234, vol. 30. See above for liquid glue.
—R. W. E. will ind directions for making an
eeolian harp on p. 315, vol. 33.—J. H. P. will find a
recipe for a light metal on p. 347, vol. 32.—N. M. E.
will find directions for cleansing water pipes on p.
49, vol. 3+.—F. L. J. will find full directions for
making paper boats on p. 163, vol. 27. This also
answers F. T. H.—E. 8. 8. will find full directions
for constructing a windmill on p. 241, vol. 32.
This also answers B. W. 8.—N. will find directions
for fillling black walnut on p. 315, vol. 30.—F. B. M.
will find the information he wants, as to condensa-
tion on a cold vessel, on p. 43, vol. 31.—A. J.should
address the School of Mines, Columbia College,
New York city.—J. H. K.s query as to color of
gold, etc.,, is answered on p. 363, vol. 53.—N. E. F.
will ind a description of toughened glass on p.
20, vol. 33.—J. W. B. will ind a description of a
brown stain for wood on this or the next page.—S.
B. will find a description of a battery suited for
plating on p. 26, vol. 32.—G. H. W. should read
Chevreul’sbook on color, to be obtained through
any good bookseller.—A. N. will find directions for
gilding on stone or marble on p. 59, vol. 30.—J. B.
will find full directions for bending gas pipes on
p. 150, vol. 33.

(1) P. C. says: Please state the number of
shots that can be fired from the best kind of mi-
trailleuse. A. About 400 rounds a minute, we be-
lieve.

(2) J. M. R. asks: 1. How much steam will
pass through a 2)4 inch pipe in 1 minuteat a
pressure of 60 ibs. to the square inch? A. The
question cannot be answered generally, as it de-
pends oo the length and arrangement of the pipe,
the quality of the steam,etc. As a rough approx-
imation, the amount may be taken as between
1,800 and 1,700 cubic feet a minute. 2. How many
cubic feet of steam will 1 cubic foot of water
make? A. It will depend upon the pressure of
the steam. You will find tablesin any good mod-
erntreatise on the steam engine. 3. How many
cubic feet of water will a boiler (diameter 62 inch-
es, 15feet long, with 40 three inch tubes) evapo-
rate in one hour, fired externally, to maintain a
pressure of 60 lbs. to the square inch? A. Be-
tween such boilers in practice, about the follow-
ing range of resultsis obtained: Coal burned per
squarefoot of grate per hour, 5 to151bs., water
evaporated per Ib. of coal, 6 to 10 ibs. Hence you
see that it would be tolerably difficult to answer so
general a question as you have proposed, in a de-
finite manner. 4. How many cubic feet of steam
will pass through an 12 x 14 engine in one hour,
running at a speed of 150 revolutions per minute,
at 50 1bs. pressure per square inch? A. There is
about the same rangein engines of thissize as
thereis in the boilers, theamount of water used
per horse power per hour varying from 30 to 100
Ibs.

(8) W. M. asks: What is the name and
what is themode of drawing the proper curve up-
on which to turn the pointsof piles in order to
havethem sink the deepest witha given blow? A.
We imagine that you refer to the so-called anti-
frictien curve, or tractrix. Its equation, referred
to rectangular axes, is as follows: z=hXlog.

(£22) - e

(4) F. T. T. asks: Can you point to a series
of experiments upon the resgistances to transverse
stress on very short bars, the lengths of which
are, a8 4 maximum, but little greater than the
lines that are the measures of their cross sections ?
A. If, as we understand you, you refer to a load
uniformly distributed over a very short beam,
fixed or supported at the ends, we imagine that
you mightsafely proportion the partby a consid-
eration of the shearing resistance. We shall be
very glad, however, to receive and publish any ex-
perimental data that our readers may have.

(5) A. J. agks:1. Indriving asawmill, i8
1t practicable to transmit power by a cog wheel on
the engine shaft geared to one on the saw man-
drel? A. No. 2. How would this compare for
safety with the usual method of using a long belt?
A. Not well. 3. How many feet of soft timber per
hour, with suitable feed, can be sawn with a 52
inch saw driven by a 15 horse power engine? A.
This depends on a variety of conditions. 4 Is it
truethatthe bore of a new engine cylinder is al-
ways an even number of inches? A. No.

(6) J. W, P.gays: [ am about making an
engineto drive an ordinaryskiff. Ithink thattwo
oscillating cylinders, each about 154 inches bore
by 3inches stroke, will be about as good a form as
any: butl donot know how to build the boiler. I
wish you would be 80 good as to teli me the proper
size and form of boiler, also the best kind of fuel
to burn, and what degree of power it would be
likely to develope. A. Makea boiler from 18 to
20 inches in diameter, and 3%¢ feet high, with two
inchtubes. Use anthracite coal, nut size, for fuel.
Inregardto the horse power of this or any other
boiler, we can give you no information.

() B. L. asks: What is meant by sul-
phuric acid at50° B.? A. 50° of Beaumé's hydro-
meter.

What shape of tool is most suitable for turning
felt wheels, such as are used for polishing with
crocus, etc.? A. A carpenter’s chisel.

8) W, T.says: I am about to put an en-
gine of 13§ horse power, making usually 300 revo-
lutions per minute, into a boat 18 feet Yong, 5 feet
wide, drawing 8 inehes forward and the diameter
of the propeller aft. What should be the size and

pitch of the propeller? A. If you use one pro-

merican,

peller, it should have a diameter of at least18 inch
es, and about 214 feet pitch. 2. Should the shaft
be placed parallel to the surface of the water or
parallel to the keel? A. Make the sbaftapproxi-
mately parallel to the keel. It is difficult to give a
general estimate of the slip of small propellers,
but for a small boat like yours you will do very
well if the slip does not exceed 25 or 30 per cent.

(9) J. E. R. says: Will you please inform
me how I can restore edge tools, such as plaoe bits,
chisels, etc., to their original temper, after they
have gone tbrough a fire? A. Heat them to a
cherry red, and quench them endwiege in lukewarm
clean water. Theun brighten thesurface with em-
ery and reheat them slowly over a piece of heated
iron until a brown color appears, then quench
them in water.

(10) J. B. J. says: I wish to roll sheet brass
and crimp tbe same while hot. The heat softens
the metal and takes all of the stiffness out of it.
By what process can it again be hardened? A. By
roiling it cold.

(11) C. B. asks: 1. Is thereany way of ma-
ing wiped joints on water pipes other than freez-
ing the pipes,in case the water could not be turned
off? A. We know of none. 2. What is the use of
an air chamber in a force pump ? A. To make the
supply and delivery of water even. 3. Why does
s waterpipe burst when frozen? A. Because the
water expands in freezing.

(12) D. H. asks: Does the pressure on the
valve of a common slide valve engine depend on
the area of the valve or the area of port? A.On
the area of the valve.

(13) J. 8. asks: 1. What temperis required
for a butcher’s steel? A. The steel may be hard-
ened as hard as fire and water will make it, or
tempered to a brown color. 2. Is therea certain
quality of steel for sharpening steel? A. Use cast
steel.

(14) J. H. says: It is proposed to change
thecourseof a slow,circuitous, and now unhealthy
stream. It has a fall of 1in 700 feet. The bridges
are 50 feet wide, and are ample to resist spring
freshets. Itisproposed to cut through a bank of
clay above the town : this cut would be 1,000 feet
in length by 22 feet deep, and in it a fall of 10 feet
would be obtained, and the water would go clear
by the town. With this additional fall, what
width would we require to cut to carry off the
amount of water mentioned? A. The proposed
fall of 10 feet in 1,000 would create a . elocity too
great for the permanent stability of the bottom
and sides of the cut, on account of the scouring
effect it would have upon them. This would,
therefore, involve the necessity of paving the
bottom and sides, to prevent the gradual abrasion
of their surfaces and the ultimate caving in and
destruction of the cut itself. Considering this
necessity and the depth of the excavation re-
quired, you will find it more economical to con”
struct a light, brick, cylindrical aqueduct, and to
effect your excavation by tunneling, tbrough the
1,000 feet, the neat size of the aqueduct, without
disturbing the surface of the ground. Tbe size of
the excavation should be 6 feet 8 inches in diame-
ter,cuttrue toa mold or pattern, and then lined
with a brick arch 4 inches thick, carefully laid in
cement : this wouldgive a clear section of 10 feet,
and would discharge allthe water of the stream,
even in the season of freshets. In excavating, be
gin at the lower end and tollow onatonce with
the brick arch, being careful to pack the earth
well over the top of the latter, and behind the
sides of it, as fast asa course may be constructed ;
in this way you will support ithe earth asyou pro-
gress, and make all safe. You can secure the
proper grade by means of a leveling instrument,
having the bottom edgeinclined at thegradient of
1linchin 100 inches. and the top edge level; this
can be applied to the bottom of the aqueduct. In
removing the excavated material, let it be done
upon boards laid upon the bottom to protect the
brickwork. If you should strikea vein of sand,
this need nut prevent your proceeding, as in this
case you can use the shield tunnel excavatory

(15) L. M. S.says: I have care of an engine
which is 12 x 25 inches, andrunsat 130 revolutions
per minute. Itcuts off at 3{ stroke,and has 1§ of
an inch lead (that is, the port is open 1§ an inch
when the engine is on the center). Is the lead too
much? A. The {!zinch lead will be better. You
may cut off at 7§: but if you give steam to the full
length of the stroke, your engine will be less pow-
erful for want of a free exbaust.

(16) D. P, P.agks: 1. If a water wheel isat-
tached to a force and lift pump, could the pump
throw up as much water as the wheel would re-
quire to operate it? A. No. Such a machine
would be a perpetual motion, which is absurd. 2.
If I fill a small strong chamber with air and com-
press it sufficiently to drive a small air engine,
ocould I get power enough to operate one or more
air pumps to keep up the pressurein the air cham-
ber for any length of time? A. No. Thisisan-
other version of the idea in your first query.

(17) T. D. W.says: I am about to make a
foot lathe to swing 8 inches. Will you give me
your opinion as to the bearings for the spindle? I
want it to run as light as possible, and to turn
solid and not to require setting up very often. I
tried a eone on each end of spindle, but found
that the spindle ran very hard. It would jamb or
shake, no matter what care was used. Were the
conesat a wrong angle? They were at 30° from
the horizontal. A. Place two broad projecting
rings on the first bearing of the lathespindle, and
your lathe will run all right.

(18) I. B. asks: 1. What isthe best quan-
tity of grate area inproportion to heating surface
in a boiler? A. From 80to 388quare feet of heat-
ing surface per gequare foot of grate. 2. Does this
proportion vary for different kinds of fuel? A.
Not essentially. 3. Whatisthe proportion of cross
section of area of tubes to grate area? A. From
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3 to 2. 4. What is the proportion of area in the
second row of returntubes? A.Generally somewbat
smaller; for instance, if % in first row, § in sec-
ond. 5. Would you consider it just as economical
in fuel to get the sameamouct of cross section by
one row of 5 inch return tubes as by two rows of
3inch return tubes? A. Generally, there would
not be any great difference.

(19) L. G. C.asks:Is there a method to find
a true circle if thereis not room to put thecenter ?
A. Any number of points may be found, in a gim-
ilar manner to that in which they are determined
for a railroad curve. Perhaps some of our read-
ers will be sufficiently interested in the problem to
try their hands at a geometrical solution.

(20) H.S. T. asks: How can I make a stain
for wood to imitate mahogany ? A. A simple way
of effecting the object is to brush the wcod with
aquafortis, and dry it at the fire. This is good for
veined birch and beech. The latter may aleo be
stained by putting 2 ozs. dragon’sblood into 1quart
rectified spirit; let the bottle stand in a warm
place and shake it frequently; and when the gum
is dissolved, the stain is fit for use.

(21) J. B. Jr. asks: How can I make lime
water? A. Slake 4 ozs.lime with a little distilled
water, then add distilled water to makel gallon.
Cover the vessel and set it asidefor 3 hours. Pour
off theclearliquor for use.

(22) J. P. M. says: A trough is 12 inches
wide, 1inch deep, and hagsa fall of 3 inches. How
many feet of water will run through the eame per
minute? A. Youdo not send sufficient cata, as
the discharge will depend upon the length of tbe
trough, as well as the other elements. You can
make the calculation, approximately, by the fol-
lowing formula: Velocity in feet per second =

area of way in sq. ft.
wet perimeter in ft.

23) R. R. Z. asks: How high a column of
water can air be forced through with a pressure
blower? How many lbs. air pressure would it take
to force air through a 2 inch pipe and up through
a column of water 12 feet high, with no obstruc-
tion to the paseage of the air on the top of water?
A. A question of this kind could best be deter-
mined by experiment. If any of our readers have
data, we would be pleased to hear from them.

X2X fallin ft.per mile)

(24) Q. B. asks:How can I make impression
paper? A. Take the very thinnest writing paper,
and smear it with lampblack made into a paste
with pure tallow. Let the pasteremain on 12hours,
then wipe smooth with a piece of cotton waste.
Any coloredpigment may be used in place of lamp
black, but it muset be very finely pulverized.

(25) W. P. C. asks: How can I obtain iron
in the form of impalpable dust? A. The iron ob-
tained by hydrogen, commonly kept in the drug
stores, answers your deecription; it can bepre-
pared as follows: Take 30 troy ozs. rubcarbonate
of iron, and wash thoroughly with water till no
traces of sulphate of soda are shown by the ap-
propriate tests; then calcine, in a sballow vessel,
tiilfree from moisture. Spread it on a tray made
by bending an oblong piece of sheet iron in form
of an incomplete cylinder, and introduce into this
a wrought iron reduction tube, about ¢ inches in
diameter. Place the reductiontube in a cbarcoal
furnace ; and by means of a self-regulating gener-
ator of hydrogen, paes through tbe mass a stream
of that gag, previously purified by bubbling suc-
cessively through a solution of sub-acetate of lead,
diluted with three times its volume of water, and
through milk of lime, severally contained in balf
gallon bottles, about one third fllled. Connect,
with the further extremity of the reduction tube,
a lead tube bent so as to dip into water. Lute all
the junctions airtight ; and when enough bydro-
gen has passed to exclude all atmospheric air from
the apparatus,light the fire, and bring that part of
the reduction tube occupied by the subcarbonate
to a dull red heat, which must be kept up as long
as the bubbles of hydrogen contain aqueous va-
por. When the reduction is complete, remove the
fire, allow the whole to cool, and withdraw the
product from the reduction tube.

(26) W. 8. H. M, of Reading, England,
asks: Has it ever been proposed to utilize water
and other power, now running to waste, by stor-
ing it up for future consumption? A. Yes, very
often. The compression of air in strong vessels,
for conveyance to where the power is needed, is
frequently suggested.

(27) L. L. H. asds: How can I prevent oil
paintings from cracking? A. Cracks occur in oil
paintiogs when the colors were ground in oil cons
taining impurity or otherwise unfit for the pur-
pose. Linseed oil is the best, poppy oil the next;
but purity isthe essential quality of all vehicles
for colors.

(28) J. D. R.asks: Is thereany remedy for
tender fingers? Iam a printer, and my fingers get
sore and theskin peels off, A.Printers frequently
burn paper on an iron surface, and rub the sore
place with the resulting oil.

(29) G. H.C. W. asks: 1. Does multiplying
the square of the diameter of a circle by 0°7854
give the area in equare incbes or circular inches ?
A.Insquare inches. 2. What is a circular inch?
A. A figure the square of the diameter of which
multiplied by 0°7854 gives 1 equare inch,

(30) A. B. D. says: Iam finishing wire work
withpaint mixed with varnish; it takes too long
for it to dry bard. What will dry quickly and not
break off easily? A. Boil good lineeed oil with
enough litharge to make a stiff paint; add 1 part by
weight of pigment to every 10 parts of the lith-
arge. Boil for 3 hours over a gentle fire.

(31) G. H. S. asks: Is there anything that
will remove the smell of tobacco from old cigar
boxes? A. Varnish the box on theinterior with a

thin covering of shellac in alcobol.
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(32) Q. C. asks: 1. How many degrees or
what portion of adegreeisan ohmaccording toOer-
sted’s law? A. That depends upon a number of
conditions, and consequently varies with different
instruments. You will find full information on
thesubject of testing rods in No. 1of the SCIEN-
TIFIC AMERICAN SUPPLEMENT. 2. How can I tell
if a current of electricity is passing through a
lightning rod? A. If occasional tests show little
or no appreciable resistance, there is no occasion
to trouble oneself further. As a general thing,
however, it may be assumed that currentsare al-
ways traversing the rod. 3. Could a pocket com-
pass be arranged for that purpose? A. Seearticle
above referred to.

(33) J. A. asks: 1. Which is the most ef-
fective, a glass or a hard rubber plate, for an elec-
trical machine? A. Ebonite plates are recom-
mended as preferable to glass. 2. Is the con-
struction of the machine the same with either
plate? A. Yes. 3. Must an amalgam be used on
the cushions of a hardrubber plate machine? A.
Yes.

(34) E. A. F. agks: Why is it that a circu-
lar saw, after being used long enough to require
two or three gummings, becomes rim bound, or,in
other wordg, becomes expanded in the center, and
the saw becomes dished? A. There exists in the
minds of many persons, who are not fully ac-
quainted with the principle upon which circular
saws are made, an erroneous opinion that a saw
should work the same until worn out, if it is not
accidently sprung in use, or strained in gumming.
So far as any damage to the saw is concerned,
there is no difference between the use of a burr
gummer and a file ; but if proper care is not exer-
cised ia the use of the emery wheel, there is more
danger from their use than with the flile or the burr.
After a few times gumming, the saw will be en-
larged on therim, so that the slightest warmth will
cause it to buckle, and there is no remedy left but
to send it to a saw maker and have it rehammered.
Some, ho wever,entertain the erroneous impression
that a saw rehammered will never run as well as
when new. Never was there 8o great an error; on
the contrary, asaw rehammered will generally run
better than when new, because all the elasticity
(or nearly all) is worked out of the saw by using,
and it generally worksstiffer than when new. A
saw must become red hot to chaoge the temper.
Inserted toothed saws are not as liable to become
expanded on the rim as golid saws.—J. E. E., of
Pa.

\35) J. M. H. says: I wish to give a nice fin-
ish to the walls of my parlor, and propose to use
the recipe on p. 53, vol. 12. Wouid you recom-
mend it? Is the size spoken of a paste or prepar-
ation of glue? Please give me proportions of in-
gredients, etc.. A. We have not tried the process
referred to, and cannot vouch forit. Wepresume
the size intended is the ordinary glue water. You
would do well to try experiments with it on a
piece of wall thatit would not injure.

(36) 8. B. Jr. asks: I. Which electro-mag-
net requires the leaslt number of coils of a given
sized wire, one to lift an armature weighing 1§ 1b.
suspended -flg of an inch from its poles, or one
where the distance is 5 of an inch and the weight
11b.? A. Electro-magnets, such as are used for
telegraph aounders, having three or four ohms re-
sistance, will answer for either case. 2. How many
cells of Callaud battery are required to enable
such an electro-magnet, through the medium of
14 mile of ordinary line wire, to lift the armature
asabove? A. Six or eight cells of Callaud bat-
tery will answer, provided the resistance of the
circuitdoes not exceed 30 ohms.

(87)C.F. S. says: | want to make a mag-
netizing coil that will take a core !4 inch in diame-
ter and 6 inches long, and magnetizeit to satura-
tion. Will you please tell me what size of wire,
number of layers, and battery power will serve
my purpose? A. A couple of sounder coils like
those to be seen in any telegraph office, with two
or three cells of battery, will charge a soft iron
core highly,

(38) N.Y. 8. asks: Is the compound used in
charging fire extinguishers a secret? A. No. Car-
bonates of the alkalfes or alkaline earths are com-
monly employed for this purpose, such as carbo-
nate or bicarbonate of soda, carbonate of lime,
etc, etc. These are placed in the lower part of a
suitable vessel; and immediately over it is placed
a vesse! containing a strong acid, such as muriatic
or sulphuric, so arranged that, when the instru-
ment is required for use, the vessel containing the
acid may be inverted, thus emptying its contents
upon the carbonate below. A violent action im-
mediately ensues, and carbonic acid gas is libera-
ted in great quantity. This gas isthe fire extin-
guisher. Varieus modifications of this instrument,
in the method of placing and manipulating the re-
agents, etc., have been invented since the value of
carboaic acid gas as a fire extinguisher was first
recognized; but the principle is the same in all.

(39) J. H. P. asks: How is prepared rub-
ber made? A. We do not recognize any material
by this name. Do you mean ordinary vulcanized
rubber, vulcanite, or ebonite?

(40) J.H.P.says: A lady in the N. Y. 7T¥mes
says that ¥4 Ib. salipeter dissolved in 1 pint alcohol
is an excellent remedy for swollen joints caused
by rheumatism. I attempted to dissolve gome ni-
ter in alcohol of 93 per cent, and it would not dis-
solve. What is the matter? A.Niterisalmostab-
golutely insoluble in strongalcohol. Dissolve the
saltpeter in the smallest quantity of cold water
possible, and add tbealcohol in small quantities at
a time, with constant stirring. The addition of too
much of the alcohol will precipitate the salt.

(41) P. L. & Co. ask : How can we make sen-
gitive cards, which, when placed upon the hand,
immediately curl up with the heat? A. By passing
agood quality of gelatin, previouslysoftened by

hot water, between oiled rcllers set so as to pro-
puce a film of the required thickness.

(42)H. F. B. says: In constructing a grind-
ing mill, the grinding being done by cast iron
rings, it is very desirable to have them of the hard-
est metal. I believe that an extremely hard metal
can be obtained by mixing cast iron with spiegel-
eisen. Am I correct? A. Yes. Aceording to the
percentage of spiegeleisen employed, the percent-
age of carbon may be changed in the pig pro-
duced, with a similar change in properties.

(43) P.S. B.says: 1. I have in my posses-
sion an oriental ruby of great hardness, weighing
about 141b. What is it worth ? A. A ruby of ex-
tremely fine color, brilliancy, etc., is said to be
evea more highly valued than a diamond of the
same weight. The exact value of your ruby could
not be given without seeing it. 2. What book or
books must I consultin order to obtain the most
the most exhaustive knowledge of the finer metals
and precious stones? A. Consult Emanuel on
“Diamonds and Precious Stones,” and Jones on
“TheTreasuresof the Earth.”

(44) D. L. asks: Would it be possible to re-
store vision in an eye of which the lens is de-
stroyed, by putting in an artifieial lens? A. The-
oretically, yes; but the science of surgery has not,
as yet, hecome sufficiently skilled to attempt such
an operation on this most delicate and susceptible
organ.

(45) S. R. asks: 1. Can sulphuric acid be
concentrated to sufficient strength in lead kettles
to treat the refractory silver ores of Colorado and
Nevada? A. Concentrated sulphuricacidmustbe
employed, and for thislead vessels are not ade-
quate. Instead of making the ore digesters of
platinum, the practice of late in Europe has been
to employ digesters of cast iron, white or mottled
iron being preferred. It has been found tbhat
these vessels are unacted upon by the strong acid,
gince the surface becomes coated with a thin layer
of metallic sllver. 2. In using iron pyrites and
ores heavily charged with sulpbur, what fuel
would be the best? A. Such ores should first be
calcined, either in a special furnace or in heaps in
the openair; the ignition of thesulphurin theore
beingeffected by placing the latterupona layer of
brushwood. The roasting must not be carried too
far, but sufficient sulphur must be left to produce
a proper regulus. The roasted ore may then be
reduced with coal,etc.

(46) S. C. P.asks: Whatisthe origin of the
symbolsused in apothecaries’ weight? A. These
gymbols are supposed to have been derived from
inscriptions on the ancient monuments of Egypt.
This supposition is made more probable by there-
cent discovery of a papyrus concealed between
the bones of a mummy in a tomb of the Necro-
polis at Thebes. This papyrus contained a treatise
on medicine, written about 1552 B. C., and is con-
gequently more than 3400 years old. In it the vol-
umes are indicated by special signs, and figures
with dots above them represent weights. The
unit of volume is thought to be the tenat, which is
equivalent to -1% of a liter. The sign for a half
tenatbears a striking resemblance to oursign for
a drachm.

(47) D. D. asks: Can you inform me how
white wine or whisky vinegar is made? A.Obtain
alarge cask, and about a foot above the bottom
construct a false perforated bottom. Above this
fill the cask with good, well burnt charcoal in
coarse lumps, over which pour first a sufficient
quantity of good vinegar to thoroughly moisten
it. Let the wholestand for a short time, when it
will be ready for the introduction of the alcoholic
liquors This should be introduced in small quan-
tities at a time, and the apparatus kept in a mode-
rately cool place to prevent too energetic an ac-
tion. This method will give you a pure vinegar,
which will suffer considerable dilution. Use a
very small quantity of annatto as coloring mat-
ter.

(48) E. G. A. says: A glass globe has two
yellow spots marked on the opposite sides. The
globe holds five gallons, and is placed close to the
wall on a table directly between two windows.
The light from the windows passes through the
water in the globe and strikes the opposite side.
The spots are of a soft, slimy pature, easily rubbed
off. Can you tell me what they are composed of ?
A. The spots may consist of several substances.
Send some of the material, and we will tell you
what itis and the mode of formation. It isnot
improbable that the water held bicarbonate of
iron in solution, which gradually became decom-
posed on standirg in a warm room, and,from some
peculiarityin the currents generated in the ves-
sel, deposited hydrated sesquioxide of iron in the
manner indicated.

(49) W. C. says: Please give me a recipe
for dyeing veneers green. A. Put the veneersin
a box or trough with clean water,andlet them re-
main immersed for 3 or 4 days, changing the water
once or twice as occasion may require. Let them
dry for about 12 hours before they are put into
the dye: by observing this the color will strike
quicker, and be of a brighter hue. Prepare the
dye as follows: To 1 gallon of strong vinegar
add 1 Ib. of the best verdigris finely ground,
2 ozs. sap green,and 2 ozs. indigo. Place thisin an
iron or copper vessel, with as many of the veneers
as the liquor will cover,and boil for several hours
or until the requisite {intensity of color is ob-
tained.

(50) J. M. says: 1 am building a small en-
gine. The boiler is 5 feet long x 16 inchesin diam-
eter, without flues; it is made of }§ inch iron.
Could this boiler afford steam enough torun a
drag saw requiring 2 horse power, and what press-
ure could it stand to the equare inch with safety ?
A. We do not think the boiler would be large
enough to do the work satisfactorily. You could
maintain a working pressure of about 50 1bs. per

square inch.

(51) A. J. H. asks: 1. What preparation
will produce a good sensitive surface ? A. A col-
lodion film holding iodide and bromide of silver.
2. Can the camera obscura be utilized for photo-
graphy? A. Yes, but not so conveniently as the
ordinary camera. 3. Does any number of the
SCIENTIFIC AMERICAN contain directions for pho-
tography? A. No complete treatise, but valuable
suggestions will be found in almost every num-
ber.

What is the enclosed substance? A. Caramel
and salt.

(52) C. L.asks: What effect (if any)do the
many steam mills, locomotives, and steam vessels
bave upon the humidity of the atmosphere? A.
We do not know of any observations especially re-
lating to this point: but we imagine that the ef-
fect,if any, is very slight and strictly local.

(63) F. Q. W.says: The Boston and Albany
Railway Company has some 240 locomotives, most
of which have no steam domes; and if you ask the
men who handle these engines how they carry
their water, they will tell you that no engines
work drier steam or legs water than they do,under
all circumstances. Itis well known that much of
the track of this line, on the mountain slope be-
tween Westfleld and Washington, lays on a grade
of 83 feet per mile. Steam domes are not only ex-
pensive, but are a decided injury to a boiler,and
if locomotives work as well, they are certainly
much better without them. Thiscompany is con-
tinually building locomotives without domes,
which seems to be the best evidence possible that
they are as useless as a steeple to a church. A.
There are many locomotives which have no steam
domes. The celebrated Crampton engines, made
in 1847, had none, and gave excellent results. It
is usually considered, however, that drier steam
is obtained from the top of the dome than from
the shell of the boiler.

(54) W. H. B. asks: Where was the first
railroad located ? A. Railroadsor tramways,used
in mines,worked by horses, are very old. The first
mining road worked by steam was at Killingworth,
England; the firstpassenger road worked by steam
was the Stockton and Darlington Railway, Eng-
land.

(55) I. L. asks: 1. How can I construct a
float, to use in a steam boiler to indicate the water
level or to operate a valve? Can it be made suf-
ficiently light and yet stand the external pressure
of 1001bs. perinch? A. Make your float of cop-
per. 3. I have thought that a float made of com-
mon tin, made airtight, with a small quantity of
water in it, would answer, as the water inside the
plate would be converted to steam from the heat
of the steam outside the float, the quantity of wa-
ter used tobe equal to that required to fillthe float
with steam at the required pressure. Would this be
practicable ? A.Your plan of a tin float is imprac-
ticable. 3. Is the fusing point of common tin-
ner’s solder sufficiently high that 100 1bs. of steam
would not fuseit? A. Yes.

(56) R. W. R. says, in answer to W. H.,
who asks as to preservinga cotton ropeused in the
open air: Wa are carrying 20 horse power by a
cotton rope 1 inch diameter and 800 fect long, over
V-shaped pulleys 5 feet in diameter. To protect
it from wear and the weather, it is slushed occa-
sionally with 1§ black lead and 3¢ tallow.

(57) W. C. 8. says, in solution of his prob-
lem proposed on p. 107, vol. 34: The answer is as
follows: Assume that R, the radius,=1. Then
area of circle=314159264, area of sector, A B C,=
052359877, area of triangle=04330127, area of seg-
ment A B=009058507,area of centerspace=016125449,
Thesefore 0'16125449: 43560 (feet in an acrej :: 1:
271032. 71032=520'6--feet, the required radius.

answers c
correct. J.8. W., B
N.M.B,, V. P. B, F. G.
G.D. T, R.C., R.J. McL.,W. J. McG.,and G. H. O.
gend erroneous answers; and L. S. W. sends dif-

e
C. H.

ferent solutions with no results stated. C. W.M.’s
answer is incomplete. C.says: * One curiousfact
I notice i3 that the division of the 160 rods by
the exact figure, which is a trifle less than 0°162,
gives the following regular arrangement of nu-
merals, the root of which we extract for the an-
swer: 4/987654321=31"4269."

(58) H. 8. says, in answer to F. H. D.’s
query as to cast iron and steel sleigh shoes:
Wrought steel sleigh shoes arc not tempered, as it
would crook them out of shape; aod cast iron
shoes, if they are what they ought to be, are made
of quite bard iron, that cannot be drilled or filed,
and shows a white crystaline fracture when
broken.

(59) G. G. W. says, in reply to several cor-
respondents who ask for recipes for caseharden-

ing: To caseharden wrought iron, take wood soot
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and urine, mix and work them up into a dry mas-
tic, and cover the article to be hardened with it :
heat to a red heatelowly in a charcoal fire, so as
to heat through. Take out and knock off the
soot, and plunge in cold water; then draw the
temper, as done with steel.

E M. M. arks: How can I make and use a
good oil Anish, similar to thatused on parlor or-
gans ?—A. 8. B. asks: Can you give me informa-
tion as to the actual number of miles of railroad
laid in Epgland, Ireland, and Scotland ?7—E. P.
asks : How is printing in gold or bronze done, to
produce a smooth surface and a clear, sbharp, out-
line?—J. J. T. asks: How is wall paper varnished
after it has been hung ?

COMMUNICATIONS RECEIVED.

The Editor of the BCIENTIFIC AMRERICAN aC-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On the Resources of Georgia. By M. E. C.
On the Apgora Goat. By H. G. O.

On Magic Squnares. By J. S.

On the Epicycloid. By L.F.

On Spontaneous Combustion. ByJ. 8. W.

On a First Class Tool Maker. By D.

On the Power of Figures. By G. B. M.

On a Singular Medical Cace. By R. W. B.

On Spirit Photography. By C. M.

On Head Work. By J. K.
On Bank Vaults. By 8. K.
On Food. ByC. S. P.

Also inquiries and answers from the following:
8. G. H.—J. M. 8.—Z. 8.—J. G. McC.—H. J. M.—
E.J.P.-T.G.—J.N.—J.H.M.—G. M.—J. K.—C.K
—B. L.—W. B.—R.N.—T. W.—W. M.—M. H.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The addrees of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, ete., will not be
published here. All such Questions, wheninitials
only are given, are tarown into tne waste basket,
asit would il half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of inquiries analogous to the followiog
are sent: *“ Who makes rake teeth? Who pub-
lishes works on pottery and porcelain? Who
makes phosphorus in large quantities? Who buys
bone dust? Why do not makers of microscopes
advertise in the SCIENTIFIC AMERICAN ' All such
personal inquiries are printed, as will be observed,
in the column of * Business and Personal,” which
is specially set apart for that purpose, subject to
the charge mentioned at the head of that column.
Almost any degired information can in this way
be expeditiously obtained.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHIOH
Letters Patent of the Unfited States were
Granted in the Week Ending
February 8, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r)arereissued patents.)

Alarm and fare register,1. Hyde (r) .. 6,916
Atomizer, W. V. Wallace........... ... 178,194
Auger, earth, W. McK. Burns.. . 178,20
Bale tie, S. H. Gllman.. 5 .. 178,119
Baletle, J.NobUt . ... i 178,828
Bale tie, cotton, S. H. Gilman.......eo0vvvuueennns 178,118
Bedstead, iron. Brown and Wood. ... 178,109
Bedstead, surgical, O. Allen....... ... 178,264
Bell,clock, H. A Seymour. ... 178,189
Bell,shatt, W. H. Nichols... ..... ... 178,176
Bellows, etc., smith's, J. T. Olinger.. .. 178,238
Bitters, J. S. C. Rowland...........ccceevunnen ... 178,845
Bofler and flouring mfll, steam. L. H. Maus .. 178,174
Bofler for heaters. J. M. Jordon.......... ....... 178,300
Boiler, sectional, E. M. Tucker........ ....c...uuue 178,875
Bolt for sashes, etc., 8'lding, C. W. Saladee...... 173,181
Boot-sewing machine, C. D. Hunter....... . 17818
Boot-sewing machine, F. D. Ballou (r). ..o 6,912
Boottoe protectors, S. Moore........... g .. 178,281
Boot uppers, crimping, E. O. P. Andrews ... 178,158
Bottle stopper. J. Morschbauser. ......... .. 178,188
Bottles,making, J. L. Mason (r)... ... 6,908
Box fastener, O. A, Stempel....................... 178,865
Bridge, bascule, Adams and Krause..... B coooos 178,258
Bridges, protecting chords of, A. Spaulding..... 178,361
Brush, G. P. Herndon . 178,287
Buckle. trace, Denormandie and Mitchell . . 178,278
Buttons, etc., attaching, S. W. Shorey.... . 178,141
Cang, forming sheet metal, W. Green... . 178,120
Can, ofl. Jetter and Foell.............. . 178,299
Can opener, E. M. Burchard.. . 178,110
Candle holder, R. H. Kellogg.. . 178,171
Candlestick, Schauble and Dohm. . 18,241
Cane and flag combined, W. R. Park. . 178,820
Canister, Snider and Bruns.......... . 178,860
Car coupler, H. Resley........ . 178,848
Car coupling, E. A. Goodell... .....cceuuveenn oenn 178,219
Carcoupling, T. Hibbert..... Co00coo i Coocoooo T 178,289
Car coupling, A. L. Miller. . 178,29
Car drawbar, street, J. Stephenson (r)........... 6,920
Car grab bandle, street, }. Stephenson (r).. .... 6,918
Car platform, street. J Stephenson (r)........ .. 6,917
Car, refrigerating, J. E. Winants ........ Boooae 178,198
Car starter, J. J. Van Horn........ = . 118,876
Car step. street, J. Stephenson (r). . 6,919
cartruck,rallway, V. D. Beach.... . 178,257
Car ventflator. A. Hance (r). ... 6,915
Car wheel, S. Stutz . 178,869
Cars, fan attachment to, J. S. Willfams..... . 178,388
Cars with ropes, connecting, W. H. Palne.. .. 178,829
Carding and spinning machine, J. Hibry.......... 178,290
Carding machines, screen for, W. J. English . 178,165
Carriage spring brace,N. A, Newton............. 178,184
Cask tilter J. Barton........ BOBo0000 ceeeaivaeienes. 178,208
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