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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 * Scientific
American.'' 250 pages. Elegantly bound and f{llus-
trated. A splendid Christmas gift for workmen and
apprentices, Malled. post pala, 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 aheadof ¢ The Prize.” A.
B. Cohu, 197 Water Street, New York,

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

Warvcted—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 forone 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 inchshafts 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.,
Hamfilton, Ohio.

Family Dish Drainer—8hop rightdeed 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, $100; 1% in. Bolt Cutter, 8175;
66 in. Gear Cutter, $375; 36 1n.x163; ft,Lathe,$400; 15in.x
8 tt.Lathe,8175; 6ft.Planer,$350. Shearmanp,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 2 a. Land, 5 Dwellings, 3 Miif Sites,
with 2good Dams., Sale March 7, 1876, on the premises,
at2 P, M., by Daniel Wagener's Trustees.

Foré6 1st class Shapers and other tools, ne w and
2nd band, address E. P. Bullard, 48 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 motion, sufiable for a steamboat. P. O. Box
1208, New Haven, Conn.

Yocom'’s Split-Collars and Split-Pulleys are same
appearance, strength, and price, a8 Whole-Collars, and
Whole-Pulleys. Shafting Works, Drinker St., below 147
North Second Street, Philadelphia, Pa.

Piles—A sure cure. Sample free, post paid. A
trial {s its best advertisement. Wonder Worker Medi-
cine Company, Salem, N. J.
8olid Emery Vulcanite Wheels—The Original 8olid
Emery Wheel—other kinds imitations and inferior. Cau-
tlon—Our name s 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 lbs.
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’s Paneling, Moulding and Dovetailing Ma-
chine 18 a complete success. Send for pamphlet and 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 Planersani Uni-
versal Wood Workers, address Bentel, Margedar ; & Co.,
Haml.ton, Ohfo.

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

Our new catalogue of drawing materials will be
sent on receipt of 10c. Add. Keuffel & Esser, New York.
Hotohkiss Air Spring 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 {1lustrations, to Balley,
Farrell & Co. Pittsburgh, Ps.

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 Unfon Iron Mills, Pitteburgh, Pa.,
for lithograph &c.

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

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 Wheele and Machinery, send to

the Union Btone Co., Boston, Maas., 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.

Sp of a Superior Quality—Whitins-
ville S8pinning Ring Co., Whitinsville, Mass.

For best Bolt Cutter, at greatly reduced prices,
uwddress H. B. Brown & Co., NewHaven Conn.
Diamond Tools—J. Dickinson, 864 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. S. will find a description of the
ventilation of the Paris opera house on p. 134, vol.
33.—J. 0. M. will ind 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. 31.—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 ind full directions
for constructing a windmill on p. 241, vol. 32.
This also answers B. W. S.—N. will find directions
for fllling 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 214 inoch pipe in 1 minuteat a
pressure of 60 ibs. to the square inch? A. The
question cannot be answered generally, as it de-
pends on 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
1,600 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 exterpally, 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
square foot of grate per hour, 5 to 15 1bs., 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 range in engines of this size 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
whatis themode of drawing the proper curve up-
on which to turn the points of piles in order to
have them sink the deepest witha givenblow? 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=nhXlog.
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(4) F. T. T. asks: Can you point to a series
of experiments upon the registances 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 crosssections?
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 tbat
you mightsafely proportion the part by 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. asks: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
truethat the bore of a new engine cylinder is al-
ways an even number of inches? A. No.

(6) J. W, P.pays: I am about making an
engine to drive an ordinaryskiff. Ithink thattwo
oscillating cylinders, each about 14 inches bore
by 3 inches 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.
In regard to 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 least 18 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 sbaft approxi-
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 plage bits,
chisels, etc, to their original temper, after they
have gone tbrough a fire? A. Heat them to a
cherry red, and quench them endwige in lukewarm
clean water. Then 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 canit again be hardened? A. By
roiling it cold.

(11) C. B. asks: 1. Is there any 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.S. asks: 1. What temper is 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. Itis proposed to cut through a bank of
clay above the town : this cut would be 1,000 feet
inlength 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 theirsurfaces 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,cut true toa mold or pattern, and then lined
with a brick arch 4 inches thick, carefully laid in
cement: this would give a clear section of 10 feet,
and would discharge allthe water of the stream,
even in the season of freshets. Inexcavating, 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 the gradient of
linch in 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 3§ of
an inch lead (that is, the port is open }§ an inch
when the engine is on the center). Is the lead too
much? A. The {;inch 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.asks: 1. If a waterwheel 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,
could I get power enough to operate one or more
air pumps to keep up the pressure in 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. gays: I am about to make a
foot lathe to swing 8 inches. Will you give me
your opinjon as to the bearings for the spindle? I
want it to run as light as possible, and to turn
solidand not to require eetting 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 in proportion to heatingsurface
in a boiler? A. Froma0to 388quare feet of heat-
ing surface per equare foot of grate. 2. Does this
proportion vary for different kinds of fuel? A.
Not easentially. 3. What is the proportion of cross
section of area of tubes to grate area? A. From
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3 to}. 4. Whbat is the proportion of area in the
secondrow of returntubes? A.Generallysomewbat
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:18 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. agks: 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 0zs. dragon’sblood into 1 quart
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. agks: How can [ make lime
water? A. Slake 4 o0zs.lime with a little distilled
water, then add distilled water to makel gallon.
Cover the vessel and set it asidefor 3 hours. Pour
off theclear liquor for use.

(22) J. P. M. says: A trough is 12 inches
wide, 1 inch deep, and has a fall of 3inches. 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 columnp 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 ourreadershave
data, we would be pleased to hear from them.

X2X fallin ft.per mile)

(24) G. B. agks: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 colored pigment 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 be pre-
pared asfollows: Take 30 troy ozs. eubcarbonate
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 reduction tube in a cbarcoal
furnace ; and by means of a self-regulatiog gener-
ator of hydrogen, paes through tbe massa stream
of that gas, 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 filled. Connect,
with the further extremity of the reduction tube,
a lead tube bent 8o as to dip into water. Lute all
the junctionsairtight; 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 wereground in oil cons
taining impurity or otherwiseunfit for the pur-
pose. Linseedoil 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. agks: 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 incb?
A. A figure the square of the diameter of which
multiplied by 0°7854 gives 1 equare jnch.

(80) A. B. D. says: Iam finishing wire work
with paint mixed with varnish; it takes too long
for it to dry bard. What will dry quickly and not
break off easily? A. Boil good linseed 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. 8. agks: 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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