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Business and Pevsonal.

The Charge.sor Insertion under this head 13 81 a Line.

Wanted—The address of parties who can
make first class small {fron casiings and do Galvanizing.
Address C. L. T., P. 0. Box778, New York.

Wanted—A new or second hand Pratt &
‘Whitney Shaping Machine, 8 in. stroke. Henry Disston
& Sons, Philadelphia, Pa.

How to draw Gear Teeth, 50 cts. E. Lyman,
C. E,, New Haven, Conn.

Wanted—A full set of Pail Machinery.
Address,with price,V.W. Kelly,Genoa, Ottawa Co., Ohfo.

Address Gear, Boston, Mass., for Machinery
Catalogue.

The discomfort caused by Rupture can be
nstantly relfeved and soon permanently cured by wear-
ng the newly invented Elastic Truss, which holds the
rupture securely night and day, even during the most
violent exercise. Worn with great comfort, it should
not be removed till a cure {8 effected. Sold cheap. Very
durable. It {ssent by mail by The Elastic Truss Co., No.
633 Broadway, N.Y. City. who send Circulars free on
application.—New York Independent, April 24, 1873,

Send orders for the newly discovered Oil
Stone of precisely Turkey quality, and for best Mineral
Paint, to J. M. Scribner, Middleburgh, N. Y.

C. R. Vincent, 812 Broadway, desires to pro-
cure instructions for decorating zinc with colors and
configurations. A process {srequired that shall be dura-
ble and permit the bending of the zinc after having been
decorated. A satisfactory bonus will be paid for such
recipe.

Boiler for Sale—Six horse, uprizht tubular.
30 {n.d{ameter, 6 ft. high, 82 two {n.flues, withgaugesand
cocks complete. All in perfect order. New, February,
1872. Trump Bro’s, Port Chester, N. Y.

Ira Bucklin, Lebanon, N. H,, wants to know
what to put on bait to attract fish.

Buy Gear’s New Emery Grinding Machine
for Stove purposes, Boston, Mass.

Portable Steam Engines for Plantation-
Mining, Mill work, &c. Circular Saw Miils complete for
business. First class work. Simple, Strong, Guaranteed.
Best Terms. Address the Old Reliable John Cooper En-
glne Mfg. Co,, Mt. Vernon, O.

Abbe’s Bolt Heading Machines, latest and
best. Forcuts, prices and terms, address S. C. Forsaith
& Co., Manchester, N. H.

The Ellis Vapor Engines,with late improve-
ments, manufactured by kins Machine Company,
Fitchburg, Mass.

For the best and cheapest small portable En-
gine in market,address PeterWalrath, Chittenango,N.Y.

For Circular Saw Mills, with friction feed
works, and Stationary Engines, address Wm. P. Duncan,
Bellefonte, Pa.

Shortt’s Patent Couplings, Pulleys, Hang-
ers and Shafting a Specialty. Orders promptly filled.
Circulars free. Address Shortt Mf’g Co.,C rthage, N.Y.

New England Band Saw Machines, cheagest
and best, oily $187. For descriptive cuts, address S. C.
Forsaith & Co., Manchester, N. H.

Grain, Paint, Ink, Spice and Drug Mills.
Ross Bro’s, 85 First Stre:t, Willlamsburgh, N. Y.

Drawings,Models,Machines—All kinds made
to order. Towle & Unger M?’g Co.,30 Cortlandt St.,N.Y.

Dickinson’s Patent Shaped Diamond Carbon
Points and Adjustable Holder for dressing emery wheels,

grindstones, etc. See Scientific American, July 24 and
Nov. 20,1369. 64 Nassau St., New York.

A Rare Opportunity is offered to Manufac-
turers of Agricultural Implemente, to purcaase the Pat-
ent and a complete Set of Patterns,including Power and
Jack,for a Small Threshing Machine, with Eifghteen Ma-
chines completed and ready for work. For particulars,
address Mansflield Machine Works, Mansfield, Ohfo.

Koy Seat Cutting Machine.T.R.Bailey & Vail.

Cheap Wood-Working Machinery. Address
M. B. Cochran & Co., Pittsburgh, Pa.

‘Wood workmen—Ask {our Bookseller for
Richards’ Operator’s Hand Book of Wood dMachinery.
65 cuts. Only $1.50.

Agents’ names wanied. Wendell & Fran-
cis, ‘Walnut Street, Philadelphia, Pa.

Shaw’s Planer Bar—For Shop, County, and
State Rights,applyto T. Shaw,918Ridge Av.,Phila., Pa.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn.

Royalty — Manufacturers and Inventors,
have your Machinery, &c., made in the west for western
use. Extra inducements offered by Doty Manufacturing
Company, Janesville, Wis.

Iron Ore Crusher Jaws and Plates, Quartz
Stamps, &c., cast to order by Pittsburgh Steel Casting
Company. All work warranted.

Stave & Shingle Machinery. T.R.Bailey &Vail.

Monitor Leather Belting you can always
ely on. SendforCircular. C.W.Arny,301 Cherry st.,Phila.

3 Winn’s Pat. Improved Portable Steam
Brick Machines. Averages40m per day. Fully guaran-
teed. For sale cheap. John Cooper Engine Manufac-
turing Company, Mount Vernon, Ohio.

Buy First & Pryibil’s Bandsaw machines,
which are more used than any other {n the country.
Also, Shafting and Pulleys a specialty. 467 W. 40th St.,
New York City.

Hand Fire Engines, Price $300 to $2,000.
Also, over 800 different Style Pumps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsey & Co., Sen-
eca Falls, N. Y., U.S. A.

The Best Smutter and Separator Combined
n America. Address M. Deal & Co., Bucyrus, Ohfo.

Steam Boiler and Pipe Covering—Economy,
Safety, and Durabpility. Saves from ten to twenty per
eent. Cnalmers Spence Company, foot East 9th St., New
York—1202 N. 2d St., St. Louts, Mo.

Damper Regulators and Gage Cocke—For
the best, address Murr{ll & Keizer, Baltimore, Md.

The Berryman Heater and Regulator for
Steam Boilers—No one using Steam Boflers can aftord to
be without them. I.B. Davis & Co.

Circular Saw Mills,with Lane’s Patent Sets;
morethan 1200 in operation. Sendfordescriptive pam.
phlet and price list. Lane, Pitkin & Brock, Montpe-

fer, Vermont.

Tree Pruner3 and Saw Mill Tools, improve-
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y.

Brown’s Coalyard Quarry & Contractors’ AP-
paratus forhoistingandconveyingmaterialbyiron cable,
W.D.Andrcws & Bro. 414 Wuterst.N. Y.

Steam Fire Engines,R.J.Gould,Newark,N.J.

Cabinet Makers’ Machinery. T.R.Bailey&Vail.

Boring Machine for Pulleys—no limit to
capacity. T.R.Balley & Vatl, Lockport, N.Y

For Sale Cheap—Six Horse Power Portable
Engine, mounted on truck, good as new ; been used only
two months. Address N. Abbott, Mansfield, Ohfo.

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt’s Armory, Hartford, Conn. The
largersizes have a rauge of over two miles. These arms
are indispensable {n modern warfare.

40 different Bandsaw machines, 60 turnin,
and improved oval lathes, shaping, carving and mould-
{ng machinery, for sale by First & Pryibil, 461 W. 40th
St., New York City.

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

Gauge‘ Lathe for Cabinet and all kinds of han-
dles. Shaping Machine for Woodworking. T.R. Balley
& Vall.

Tool Chests, with best tools only. Send for
circular. J.T.Pratt & Co.,58 Fulton St., New York.

To Let—For Manufacturing purposes—a
brick buflding 126x50, with Water power 36 H.P. day amnd
night on Morris Canal and Midland R.R.,and but a short
dfstance from the D. L. & W. and Erfe R.R. Address
Box 6704, New York Post Office.

Shafting and Pulleys a specialty. Small or-
ders fllled on a8 good terms as large. D.Frisbie & Co.,
NewHaven, Conn.

All Fruit-can Tools,Ferracute,Bridgeton,N. J.

The Berryman Manuf. Co. make a specialt{
of the economy and safety in working Steam Boflers. I.
B.Davis & Co., Hartford, Conn.

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, forsale orrent. See advertisement,
Andrew’s Patent, inside page.

Hydraulic Presses and Jacks, new and sec-
ond hand. E.Lyon¢47 Grand Street, New York.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drflls, Price List free. Goodnow & Wightman,?23 Corn-
hill, Boston, Mass.

Gauges, for Locomotives, Steam, Vacuum,
Afr, and Testing purposes—Time and Automatic Re-
cording Gauges—Engine Counters,Rate Gauges,and Test
Pumps. All kinds fine brass work done by The Recording
Steam Gauge Company, 91 Liberty Street, New York,

The Berryma Steam Trap excels all others.
The best 18 always the cheapest. Address I. B. Davis &
Co., Hartford, Conn.

Absolutely the best 'protection against Fire
—Babcock Extingutsher. F. W. Farwell, Secretary, 407
Broadway, New York.

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Addrese Union 11 on Mills, Pittsburgh,l’a.,
for lithograph, etc.

A Superior Printing Telegraph Instrument
(the Selden Patent),for private andshortlines—awarded
the First Premium (a S{lver Medal) at Cincinnat{ Expo-
sition, 1872, for “ Best Telegraph Instrument for private
use ”—is oftered for sale by the Mercht’s M'f’g and Con-
structiou Co., 50 Broad St., New York. P.O. Box 6865.

Williamson’s Road Steamer and Steam Plow,
withrubber Tires.Address D. D. Williamson, $2 Broad-
way, N. Y., or Box 1809.

Parties desiring Steam Machinery for quar-
rying stone,address Steam Stone Cutter Co.,Rutland,Vt.
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A.P. agks: Is there an invention for ex-
tracting watery matter from meat for the purpose of
preserving the meat?

S. A. says: We have serious difficulty in
drying glue in making petroleum barrels during hot
southerly winds in summer. Can you tell us of any pre-
paration that will facilitate the drying of glue and not
i{njurethe ofl?

A.E. 8. says: I tried to make ink by follow-
ing the recipe given in a recent number of your paper;
but as soon asI put in the bichromate of potash, the
water and coloring separated, and no amount of gum
would make them unite again. Why did I fafl?

U. E. asks: What are the cause of and
remedy for the cracking of taps, etc., when {n process of
hardening in water? Ofl will not always make them
hard enough. The same trouble occurs with cutters,
which crackand split off from the outside circle. Itis
usually accompanied with a report, especially {n the
cutters.

C. E. agks: Can you give me a reliable ap-
proximation of the horse power required to drive the
difierent kinds of cotton machinery, namely, opening
and lapping machines, cards, drawing, coarse, interme-
diate, and ine speeders, ring spinning, mule spinning,
spooling, warping, slashing, weaving, etc.?

D. T. asks: What is the best process for
imitating Russia leather ?

R.C. K. desires to know the difference cf
strength, forfarm purposes, in ashes made from white
wood and from oak, maple, and birch.

J. H. P. asks for a formula for determining
with accuracy the contents of a barrel or cask when only
partlyfull.

S. A. T. asks for a recipe for a dead black

formakinga * black board * on white pine.

S. A. T.says: I should like a recipe for
making hard soap for toilet use, eay about 25 1bs. quan-
tity,colored and perfumed.

W. H. R. asks: Can mag esium be ob-
tafned in a finely comminuted state? If so, where and
at what price, and how areits characteristic qualities af-
fected?

W. F H. asks for the best method of cleaning
empty cider barrels so that they will be sweet when
wanted for use {n the next fall.

J.H. W. asks: 1. If 100 ‘gallons of proof
spirit are mixed with 100 gallons of water, what will be
thedegree below proof and what the gravity? 2. How
many gallons of water arerequired to reduce 100 gallons
of spirit of 60above proof to a spirit 20 below proof?
3. [s there arule forreducing a high proof liquor with
one of lower proof ?

B. L. B. asks: Isthe temper of steel knives
impafired by cuttin apples or other fruit? If so, why?

B.L. B. says: I have noticed that my var-
nish (gum shellac and alcohol), after standinga while {n
tin cups, becomes of a dark muddy color. Does the tin
affect 1t ?

J. W. K. asks: Would there be any advan-
tage in using dry sponge as a fllling for waterproof life
preservers, rafts, etc.? Could sponge itself be made wa-
terproof,soas to rctain the buoyant properties of dry

sponge?

Querican,

[MAy 24, 1873.

J. B. agks how to prevent food, put in a
cupboard newly painted inside and grained outside,
from tasting of paint. Answer: Walit t{ll the smell has
passedaway, which will be whentkepaint,varnish,etc.,
are thoroughly dry.

E. J. M.says: Near here was a high pres-
sure steam bofler, with a low water {ndicator attached,
as represented below. During a cold snap, the lfttle
globemarked B was found fillled with ice, and a plece
wasbroken out. It puzzles us to know how the globe
could have been fllled with water, when there was
nothing to prevent its lowing back to the boiler as fast
a8 condensed. One says the pipe, being only 3 inch
diameter, filled up and froze first. There’s the rub, as
how did any more pass, 80 a8 to fill the globe? A friend
says that he took the indicator down, and that there
was nothing {a the pipe at all, neither ice nor anything
else. Answer: With a small pipe, the water would not
be able to circulate within and to allow of the entrance
of steam or afr to displace {t. The pipe should be made
at least ¥, and straightfrom B down to the lower end.

SR

J.B.D.says: 1. I heard some gentlemen
have sn argument about the rafnbow. P. K. D.says the
bow 18 in the clouds beeause God put it there, that all
the nations of the earth might know that it would not
be destroyed by water again. I contend that it 18 the
sun shining on the rain, reflecting on the clouds,because
the bowalwaysshows in the opposite directfon fromthe
sun. The bowshows more plainly on the oky than on
the clouds. Ihavenever seen a bow {n the south or
north. Ioncesaw a verytalltreefallintoa river. The
watersplashed up about 40 feet high, and came down {n
a fine sprinkle; there was as fine a rainbow shown as
everIsaw. 2, [ have heard it safd that the machinery
of a water mill ran 25 per cent faster {n the nightthan in
the day time. The waterappeared to be the same. What
was the cause of {t? 8.1 want to know the cause of the
knocking in an engine. One engineer says it 18 in the
cross head, another says {t was an up and down or side
knock in the wrist. Answers: 1. The cause of the rain-
bow {8 that supposed by our correspondent. The rays
of light from the sun, reflected and refracted by the
transparent rain drops, are brought to the eye in such a
manner a8 to cause the beautiful colors that character-
1ze the rainbow. The center of the curve, the sun, and
the eye,arealwaysin one line. Hence a rainbow can-
not be seen at midday. The moon rometimes causes a
rainbow to appear. The physical conditions necessary
to produce the rainbow may have first occurred as
stated in the Scriptures. Scriptural truths and the
truths of nature never conflict, although our interpr:-
tation of the former often creates an apparent contra-
dictien. 2. We donot know what {8 the cause of the
phenomenon noted. 3. We cannot guess, but a good
engineer should be able to determine by examination.

@. C. H. says: W W' represent two weights
of equal heft and size; one 18 suspended by two wire
ropes, C C, the other by one continuous rope C/, passing
ander pulleys with smooth flat faces. Some assume
that these methods of suspension are equally strong;
others assert that the continuous rope will break quick-
erat A, than the two ropes, C C, for reason that the con-
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tinuous rope 18 straining apart between the two pulleys.
Which {8 the strongest, if there be any difterence? An-
swer: There would be no difference in the amount of
strain on the rope, and one would be just as likely to
part as the other,{f the ropes are equally strong. The
tensfon on C’ must be equal throughout, at A as well as
elsewhere,and equal to that on each part of C.

J.B. P.gays: A circular sawivg machine,
run by one or two men with cranks, has two light bal-
ance wheels, 20 inches in diameter. Would there be
galn,orloss,byplacinga large balance wheel beneath
the floor, connected by a belt with themachine? If such
a change {8 advisable, what sfze and weight of wheel
wouldbe necessary? We use an 8 inch saw. Answer:
‘We should not anticipate a gain, and the friction of the
added apparatus would cause loss of power.

R. & S.say: We are running an engine 7
inches x 12, cutting off steam at half stroke, and running
17 revolutions per minute; we use a 20 horse power
boiler, and carry 70 1bs. of steam. Please state how
many 1bs. of steam we should carry to give one half of
the power as described above,and also how we should
run the engine to produce its full power. Answer: An-
swered in part on page 257 of ourcurrent volume. Prob-

ably 401bs.steam would give about half power. It can’

only be determined with certainty by the indicator or
dynamometer.

E.says: One of our workmen from England
gave us the following recipe for removing scale from
boilers. Is there anything injurfous to the fron or ob-
jectionable otherwise? 81bs.gum catechu, 8 1bs. black
lead, 6 1bs. crystals soda. Answer: The mixture would
do no harm, probably, unless when used in excess; the
decompeosition of the gum should produce vegetable
scids. Let us know, if 1t sccceeds, what kind of water

you have, and the nature of the scale.
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F.0.C. sa{s: 1. I claim that in orderto get
perfect combustion, you must not admit any more air
under or through the tire than it will consume, for if you
do,it will tend to deaden the fire,and to lose the heat
that you would get {f only the right quantity were ad-
mitted. A friendclaims that it does not matter how
much afr youadmit to the fire,and thatall the difference
18, that the fireroars under my arrangement andnot un-
derthe other; but still, he says, the fire s burning just as
wellasat first. 2. My friend says the classics are the
foundation of everything in the matter of learning. I
say they are not; and that, if a great part of the tfme
spent on them were devoted to mathematics,mechanical
drafting, drawing,natural philosophy and some other
practical studies, there would be many less drones in the
battle of life, and that weshould have many more young
men ready and willlng to work. Many a father and
mother will work to stuff thefr children with Latin,
French and German; and when the parents drop by the
way, dead, the children find their stay {s gone. 3. My
friend says the Christian Sabbath was not changed from
the seventh to the first day of the week t{ll a number of
centuries after Christ,and that by the Pope. I claim
that Christ changed 1t when He arose from the dead, and
that that day was in reality our Sabbath, and that {t has
been so regarded by historians ever since that time; and
that nowhere in the New Testament, after the death of
Christ, can you find it mentioned as any other than the
first day of the week. 4. On page 251 of your current
volume, the directions for making sealing wax do not
say what the proportion of shellac should be. 5. A book
on astronomy says that light moves 288,000 miles pcr
second; Iclaim thatit{sfrom 188,0C0 to 192,000. Which
isright? Answers: 1. Were it possible to reduce the
temperature of escaping gases to that ac which they en-
tered the furnace, your friend would be correcct. Actu.
ally,however, he {8 wrong. It {s, however, found usu-
ally necessary tosupplyabout twice the quantity of air
required to combinc with the fuel,in order that com-
plete combustion may take place. The excess causes
some loss, but {t I8 not so scrious a8 would be the loss
from {incomplete combustion, were a less quantity sup-
plied. About |2 pounds ofair per pound of fuel would
be sufficient, could time be given it to ind and unite with
every atom of fuel. It1is,however, neccssary to supply
usually 24 pounds, although in some cases of forced
draft the quantity has been brought as low as 18
pounds. 2. Toa man of fortune,or to the man who
proposes to devote hislife to study, we should say tbat
his educatfon would be Incomplete did it not {nclude a
knowledge of the classics. To the man of business, to
the working man, or to any one who must depend upon
his own intelligence, energy and educatlon for support
and for success in life, we should commend a thorough-
ly practical, technical course of study. Were we desir-
ous of fitting a son for a high position as a workman,
and to take a valuable position as superintendent of a
manufactory, we should send him to eome such school
a8 the Industrial School at Worcester, Mass. If he as-
pired to excellenceasa professionalmechanical engineer,
we might give Lim a higher course of study in such a
school of engineering as that of the Stevens Institute of
Technology, at Hoboken, that of the Massachusetts In-
stitute of Technology, in Boston, or that of the Shefeld
School,at New Haven. To make him a good civil engi-
neer, we should go to a special school of engineering
like that at Troy, N. Y. The 'ty of such school
has long been seen by us, and {n answer to therising de-
mand they are springing up all over ourcountry. Thelr
success 18 one of the most encouraging signs of the
times. 3. Your friend is about right. The change,how-
ever, was a gradual one, beginning with the time of Con-
stantine the Great,in thefourthcentury. 4. Six ounces
5. You are right.

E. W. G. says: 1. I bave two engines run
ning a circular saw mili. They have cyliaders 8x22, set
about 5 feet apart and connected by a crankon each end
of shaft. The boiler is an upright tubular. The stcam
pipe 18 2 inches,about 30 feet from bofiler to near the
cylinders; then it branches to each steam chest with 13§
inch pipe. Tke question {8: Is this 2 inch pipe large
enoughfor the main pipe, and the 1}$ inch for the branch-
es? 2. Theregulator valve {8 about half way along the
mafu pipe; would it be better nearer the engines or the
bofler? 8. My steam gage shows 10 1bs. when at rest,
and we usually run the enginesat 60 1bs. by it. Do we
really have 60 1bs., or only 50 1bs.? Ts there any way of
adjusting the gage? Answer: 1. We should make the
main pipe about 2% inches diameter,and perhaps 8 inch-
es,if the engine were running at high speed, and the
branches 2 inches. 2. The regulator should always be as
near thecylinderas possible. 8. Probably 50 1bs. Have
the gage tested if you would be safe.

L. P. C. says: I would like to know how
large a round chimney would be required for a bofler
with 88 three inch tubes. In other words, ought the
chimney to contain the same number of {nches {n its
area a8 the sum of theareasof the tubes? Answer: The
chimney {8 usually made of somewhat less cross area
than the collective cross section of the tubes. A com-
mon proportion, when natural draft {8 employcd, gives
the area over bridge wall one eighth the area of grate,
oneninth through the tubes, and one tenth {n the chim-
ney.

H. B. B. says: I have a saw mill with 54
{nch saw ; the cugine is of 11 inches bore x 4 feet stroke.
There is a drum of wood 12 fcet {n diamcter, connecting
with countershaft, on which {8 a small drum, 22 {nches
in diameter, and a largedrum about 8 feet {in diameter.
I use two cylinderboilers,no flues, 34 inches in diameter
and 4 feetlong,and have considerableiroublein kceping
up steam, with wood sometimes partly wet. Thesmoke
atack is of {ron, 26 inches diameter and 30 fect long.
‘What kind of grate surface should I have to burn saw
dust and wet wood? Would a blast of afr or steam help
1t? Which 18 best of the two, and at what point and in
what way should it be applied? How many revolu-
tlous perminute should the saw make cutting soft cy-
press timber, and how much feed should therebe to each
revolutfon? Aunswer: Runthesawabout60”revolutions
per minute. There are many devices for burning wet
saw dust and spent tan bark, few of them satisfactory,
however. A blast must be used to burn them on ordi-
nary grates, but it {s better to makc special furnaces for
them, with large area of grate, and with provisfon for
drying them before burning, and allowing considerable
alr to enter above the grate.

S. B. E..asks: What injury, if any, would
there bc In ofling locomotives and other machinerywith
hot oil,say at boiling point? Which lens would be best
tfora minfature bull’s eye lantern with very small lame,
plano-convex or double convex? Answers: 1. There
should be no {njury to the machinery from thehightem-
perature, unless where the parts are case hardened.
But hot ofl has less body than cold, and would be lcss
valuable as a lubricant. Usfng hot oil would compel
runningjournalbrassesquite slack,to prevent binding
and overheating {n consequence of expansion with the
heat. 2. Plano-convex, with plane side toward th
fource of light
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A.V.K. asks: How can the horse power of
a bofler of given dimensions be ascertained ? Answer:
Already answered in earlier numbers. Abont one horse
power for each twelve feet of total heating surface 18
a common proportionin the boflers of good builders.

F. F.M.asks: 1. What diameter of cylinder
and what length stroke must I give the engine fora hor-
1zoatal botler 12 x 80, of 3 {nch fron, with no flues? The
engine {8 to run 100 to 150 per minute. 2. What pressure
can ¥ inch {ron stand, and what horse power wouldsuch
anenginebe? Answer: 1. Abouta 1) or1}§inch cylin-
der hy 8 or 4 inch stroke. 2. It would be safe, {f the
heads were well secured and work well done, at 1751bs.
8. Perhaps ¥ horse power.

H.C.J. asks: 1. Will aboiler,under which
there may be the usual amount of fire, make or lose
steam {f the blow off or safety valve {8 suddenly opened
wide, or the engine started in the same way. 2. Have
you ever published a report of a trial in regard to
loss of weight and heat {in coal from being storedin
the open air? If so, please tell me where I can find
it. Answer: 1. The rapidity of generation of steam
would be temporarily increased by opening the safety
valve or increasing the speed of engine. The pressure
would not be increased, although the mass of steam in
motion may carry a quantity of water with {t sufficient
to strike a dangerous blow upon any surface against
which {t may be thrown. 2. We cannot call to mind any
such trial.

J. T.says: I cannot understand the answer
to the crankquestion: 1. What do you mean by a line
perpendicular to both the lines of the shaft and of the
crank? 2. HaveIfound the proper thickness of cylin-
ders In the two following cases, aczording to Van
Buren's formula, t="-03 4/DP? A 10 {nch cylinder with 90
1bs. pressure, I found to be 0-9inches, and a 72 {nch cyl-
{nder with 25 1bs. pressure, 1'27. 3. Please give me 8
plain, simnle rule for obtaining the right size of &
wrought {ron connecting rod for any pressure of steam,
and (4) also the right diameter and length of a parallel
wrought bar to resistany pressure without deflexion. 5.
Please let me know where you get the 806,000 when cal-
culating the collapse of flues. 6. How does Van Buren
arrive at hisformula? In your answer draw all your rea-
soning right from the foundatfon or the strength of the
materis], so thatI may know whereandhow everynum-
beris found. Answers: ¥.-Put onanothercrankatright
angles to the first, and it wiil be at right angles both _!;2
tuatcrankand to the line of shaft. 2. Wemake *03 4/DP
==0'9 and =133 for the two examplcs. 8. We know of no
simplerrule thanthatgivenby Professor Thurston,inan

.

2 b? .
{mateformula: d=4/ 2P #D. Rule: Mul-
approxim 0 + &5

tiply together the square of the diameter of cylinder {n
ifnches, the maxfmum steam pressure, and the square of
the length of the rod in feet, between centers; divide
the product by 20,000 and extract the fourth root of the
quotient. Add ¢; D, and the rcsult {s the difameter of
the rod in inches at {ts middle. 4. Norod can be made
to bear any pressure with absolutely no deflection. §
806,00Q is a coeflicient derived by Mr. Falrbairnfrom ex-.
periment. 6. Van Buren’s formulas are based upon the
results of experiments made by trustworthy authorities,
and by comparison with the experience of practical ap-
plication.

J.G. H.says: I am usin
boflers for grinding purposes, with a plain elide valve
engine which works very wcll. The objection 18 that
we use too much wood. Two of the bollers are side by
gide; the third is separated by a brick wall, and so con-
structed that we can shut offthe feed water and steam
connections, and usc 2 boilers only ; but we cannot keep
up steam unless we have the best wood. What I wishto
know ig: Would it be safe to leave, and should I gain
power by leaving, the steam pipe open from the boller,
with the feed pipe shut offand no fire under {t? Would
i1t answer for a steam dome, it being lcvel with the
boller, or would {t be dangerous and disadvantageous ?
What {8 the cause of the smoke stack getting red hot?
It1is 8 inches in dlameter, of ¥ inch {ron, 25 feet long
horizontally, then 4 feet high. Answer: The trouble {s,
first, that a plain slide valve {8 not an economical ar-
rangement, although eminently satisfactory on the
score of expense for repafrs. If {t has lap enough to
cutoffatabouttwo thirdsstroke,and both piston and
valvesare tight,nothingcanbe done toimproveit, prob-
ably. If the steam pipeand cylinder are lagged, to pre-
ventradiationofheatfromthem,theexterioris probably
all right. The boilers have too little heating surface in
proportion to the amount of wood burned,and there-
fore cannot absorb the heat generated, which conse-
quently escapes throughthe smoke stack,heating it as
described. More heating surface {8 wanted. The ar-
rangement proposed to increase steam space would,
probably, simply result {n filling that bofler with water
from condensed steam and priming. It would be better
to keep both steam and feed pipes open, but even then
we sliould not expcct, on the whole,an advantage.

3 plain cylinder

H.T.L. asks: How can I estimate centrif-
ugal force? For instance, what will be the centrifugal
force of a one pound welght,revolvingat 100revolutions
per minute {n a 4 foot circle around a perpendicular
shaft,and what {s therule by which Ican get at the force
of any weightatany speed inany circle? Please give me
anarithmetical answer, as [ do not understand algebra.
Answer:Multiplythe square of thenumberofrevolutions
per minute by the radius of the circle in which the body
swings, and by its weight {n pounds, and divide the pro-
dact by 100,000. Thirty-three times the resulting figure
will be the centrifugal force in pounds. This rule, ex-
pressed algebraically 18: F="00033WRN?2. In this case, F=
*00038X1X2X100%X100=6-61bs. Ifourcorrcspondent were
to take the time and do some hard work {n learning the
principles ofalgebra, he would never regret such usc of
his time. A little patience and earnest effort would ac-
complish a great deal even without teachers.

W. W, ss:iys: 1. My employers and I appeal
to you to decide a question about the horse power of a
flst class horizontal steam engine, cutting off steam at
a point that willgive it the most power. The size of
cylinderis 10x18, pressure of steam 60 1bs. at bofler; the
engineruns at 80 revolutions per minute, or 240 feet
speed of piston ; there {8 a 2 inch steam pipe 8 feet long.
Weare about ordering a new engine of a good firm,
whence this dispute has arisen. Imaintainit will give
us nearly 20 horse power, if properlyconstructed. They
say Iam greatly {n error in overestimating it. I also
maintafnthat,if we speed {t up to 100 revolutions, it will
give us 24 horse power. 2. I would also like to know
youropinfonasto themosteconomicalcoaltouseunder
a 25horse power bofler (tubular) with a good draft. We
are using large Lehigh. It {s thought that a cheaper
coalwould be better. Answers: 1. We think our corres-
pondent right on the questionof power. 2. It {8 generally
economy to use the best coal. The difterence in price {8

arely sufficient to compensate for the difterence{nheat-

C.S.C.says: I bave a small English toy
locomotive, and I cannot make it go. It Is efghteen
inches in length, and runs on eight wheels ; two of them
are the drivers. The cylinders are about two inches,
and oscfllate from the end. The trouble {8 as follows:
When I get up steam sufficiently to run {t,I turn on
steam, but the engine will not go ; if I1ift it up so that
{twillnot touch the track, the wheels go around with
lightning speed ; but aseoonasI let it down on the track,
they stop. Ialwayskeep onsufficient quantityofsteam.
Can you suggest a remedy? Answer: Probably the
valvemay be set with too much lead.

D. K. asks for an explanation of the phe-
nomena of polar attraction and magnetic variation. [n
this 1atitude, 40° N.,varfation west has increased 1° in
fourteen years. Why {8 it that the annual precession {8
not the same everywhere? As you are supposed to
know everything, I think that youcangive a more sat-
{sfactory explanation than can be found in ordinary
treatises on surveying. Answer: The directions of the
magnetic and the geographical or true meridfan do not
cofncide because the geographical and magnetic poles
aremanymilesapart. The variationis westerly in the
eastern states, and easterlyin the western states. The
line of novariationis nearly straight, passing {n a north
northwest direction from the extreme eastern point
of South America, through Cape Hatteras, Cleveland,
0., and Erfe, Pa. The changes of variation are
secular, annual, diurnal,and {rregular. The latter may
be comparatively great, are liable to occur at any time,
and are subject to no known law. The diurnal change,
though small in amount—a quarter of a degree at most
—18 quite enough to produce annoying differences in
surveys ofthesameline taken at different times of the
day. Thischange of a quarter degree amounts to about
25feet ina mile. Aunualchanges of this diurnal varia-
tion are noticeable, this change being twicé as great in
summer a8 in winter. The secular variatfon extends
over a perfod of centurles, and the amount of this
change s, in Paris, where {t has been longest observed,
over 34 degrees. These changes correspond to and ac-

y the solar mov ts. The irregular are fre-
quently—although not invariably—produced by solar
phenomena. The diurnal accompany the rotation of
the earth, which thus presents its sides successively to
the sun’s rays; the annual follow the motion of the
earthinher ordit,andthe secular probably have a close
correspondence {n perfodwith secular changes inthere-
lationofthe sunand theearth. These variations have
different magnitudes at difierent points on the earth’s
surface,in consequence of the fact, already stated, that
the geographical and magnetic poles and meridiane do
not coincide; and hence, while the needle at Cape Hat-
terasmaypoint uorth, at the north pole it would point
south. The northmagnetic pole {8 {n 70° N.lat. {n the
Earl of Ross Strait. If our correspondent will trace
meridian from it on a globe, he willreadfly solve all the
probleme which occur to him.

J.R. L. sags : We have a gin connected
with our mill. it possible to extinguish fire {n a lint
room with steam? Ifso, how should it beapplied,with
stationarypipeenteringat bottom or top of room, or
withhose? We only use forty pounds steam when gin-
ning. 2. In clesning out the furnace, I notice drops of
water standing at one seam of bofler; s that a sign of
rust or burning? 1t {s clean and smooth inside. No
waterruns after the fire {s started. Answers: 1. Steam
willextinguishfire{na lint room, or inany other apart-
ment where {t can be sufliciently well confined to thor-
oughly pervade the enclosed space. It would be best
applied by leading pipes into the room and making them
fixtures. Inancmergency a hose pipe could be thrust
through a smallhole cut in the door or a partition.and
steam carried by hose, of gum or well greased leather.
Thenozzle should, of course, be covered with canvas or
other covering to enable it tobehandled. Fortypounds
pressure, or even four, would be ample for the purpose.
2. No.

H. S. M. wishes to know where an indica-
tor can be purchased, what i1t will probably cost,how it
should be applied,and what theresuitwillbe. Answer:
A treatise uponthe conetruction,method of application,
and the Interpretation of the diagrams ebtained by the
steamengine indicator,weuld occupyfartoomuch space
for our columns. We have prepared a brief sketch for
the general reader, but for such full accounts as every
engineer should make himself famfliar with, our cor-
respondent must consult some such work as that of
Chas.T. Porter on the Richards indicator. to be ob-
talned through any bookseller. The {nstrument can be
purchased of Elliott, of l.ondon, or of the dealers in en-
gineers’ surplies in New York or Boston. Apairof good
instruments cost about a hundred dollars.

C. B. N. gends the following solution of the
problem proposed by E. C. M., who sald: “A body
welghing 5 1bs. descends vertically and draws a weight
of 61bs. up a plane whose inclination 18 45°,”” and wishes
to know ““how far the first body will descend {n ten sec-
onds.” Let A BC,{n the figure, represent the {nclined
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plane,and H and K the weights, jcined by a cord which
worksovera pulley at C. Let l=length of the plane,
h=hightofthe plane. FromH, draw a line H E, per-
pendicularto A Bandlet it represent the pressure of
theweightat H. Thenresolve H E {nto components,
HF and F E, parallel and perpendicular to B C. The
component F E will be counteracted by the reaction of
the plane and only the component H F will produce
tensfon on the cord. To fird thevalue of HF, we have,
HE:HF::1:h;or6: O¥:: 4/2:1;0r,HF =6+ 4/2—8 4/2.
Tofindtheacceleration of the descending weight at K,
we have the general principle thatthe mass multiplied
by theacceleration 18 equal to the moving force: or,

representing the acceleration by a, Ma=f, orl=1& )
In thiscase, f, the moving force, I8 the difference be-
tweenthewelght atKand HF, or f=5—(@3 4/2). ?.) The

whole mass moved {8 equal to the sum of the weights K
and H F divided by g, the acceleration due to gravity;

or M=(5143 4/2)+g; or, since g=82} feet at New York,
M=(5+43 4/2)+82}. (8) Bubstituting the values of f and

ing power, and for the annoyances attending the use of
poor coal.

f
M (equations 2 and 8) in equation 1,we have n=ﬁ=(5—8 [%))
+(5+8 4/2)x821=2'63 feet. 4) Again we have from the

laws of falling bodies that the spacethrough which the body
falls is equal to the acceleration multiplied by the square of
the time and divided by two, or A=}at2. Substituting in
this the value givenfor ¢ (=10 seconds) and the value of a
from equation 4, we have: The distance=A=263X100+2=
181-5 feet. The principles {nvolved in this problem are sub-
stantially the same as those upon which the action of the
well known Atwood’s machine is explained.

MINERALS.—Specimens have been received
from the following correspondents, and ex-
amined with the results stated :

H.W.—Bothare crystaline hornblende,of no value.
T.F.A.—Iron pyrites,of no value.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt. of original papers and contributions
upon the following subjects:

On Fast Side Wheel Steamers. By M.N .L.

On the Million Dollar Telescope. By O.M.
and by F.C. V.

On a Vacuum Balloon. By F.

On Deep Sea Soundings. By H. N.C.

On Increasing the Crops. ByA. W,
On Diving Bells. By Q.

On the Wheel Question. By H. 8.
On the Aurora Borealis. By. A.C.C.
On Airand Gas Engines. By F.G. W.

On Sugar Boiling Apparatus. By AW.J. M.
OnPlows. By L. L. B.

On the Sea Urchin. By P. 8.

On Tannate of Soda. By N.S.T.

On a Boiler Explosion. By W.J. 8.
OnDeep Sea Soundings. By A. R.

On Science and Revelation. By J. W.

Also enquiries from the following :
E.J.M.—8.W.J—E. W—G.W.T.—H. N. J—A. R.
—D.J.R—L.P.A—C.F.8.—G.F.M.—C.M.B—M. K.
—C. K. C—B.H.G.

Correspondents who writet oask the address of certain
manufacturers,or where specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufiicient to cover the cost of publication under
the head of ““Business and Personal,” which {8 specially
devoted to such enquirieas.

[OFFICIAL.]
of Inventions
FOR WHICH
Letters Patent of the United States
‘WERE GRANTED FOR THE WEEK ENDING
April 22, 1873,

AND EACH BEARING THAT DATE.

{Those marked (r) are refssued patents

Index

Acid vessel cap, J. Matthews
Baby jumper, A. F.Spooner.......
Barrels, etc., rolling, B. V. Tamplin...........
Bed bottom, spring, Thompson & Kendrick..
Bed spring fastener, D. A. Scott......
Bedstead, {nvalld, G. W. Grote.
Bell, door,J. Harrison........
Beltfastening, J. E. Richard..
Boats, detaching, J. M. Kflner..
Boats, detaching, F. M. Mnnger..
Boller, wash, R. Langenbach......
Boltmechanism, T. R. & J. Pullis
Boot heel stiffening, Darrow & Walit
Book case,folding, E. Haskell........
Book, pocket, L. Wendt..
Boot, plow, C. H.Ricker.
Bottle,nursing,G. R.White.
Bottle washing apparatus, Schlich & Feyh
Box cover, blacking, J. B. Shaler........
Boxopener, L. Mflls.... .
Button, F. Washbourne..
Bridge, draw, L. Schnelider (r).
Bridge baluster, Sellers & Manly.
Brush,P. Wagner.............
Canal, H. Hill.
Car brake, J. N. Brush
Car brake, E. Farnsworth......
Car, convertible freight, T. Fogg.....
Car heaterand ventiiator, C. F. Whorf..
Car wheel, H. Merrfll........ccoouvniiannns
Cardmachine,postal, J. M. D. Keating..
Carriageaxlebox ,Jones & Dunkerley..
Carriage door, J. Cunningham...
Cart, dumping, B. Fitzhugh......
Cartridges, etc., capping, J.F. Nettleton..
Cement forroofing, G. Howland..
Chalr, folding, A. C. Boyd.....
Ch:fr, school, E. J. Piper....
Chocolate, soluble, J. Corell.
Churn, W. H. Holdsm..........
Churn, reciprocating, M. Litty
Cigarholder,T. J.Lewls.......
Clothes pounder, S. Hinkel....
Clothes pounder, D. W. Rawson...

.. 188,008

Clothes wringer, R. S. Cathcart (r)......ccoceveuuens 5,360
Clutch for machinery, W.B. Duckworth. .. 138,189
Clutch, friction, J.J.Coburn......... . 188,075
Cock, etc.,blow off, E. G. Cushing. 138,01
Coffln handle, C. Strong (r)..... 5,31
Cooler, beer, A. F.Rick.... . 188,195

Cooler, milg, W. Hodgdon.
Corn sheller, Brown & Shangle..
Coupling, universal, H. S. Leland.
Cradle, automatic, I. Goldman.......
Cultivator, J. Helm...........
Curtain fixture, T. Symonds........
Curtain roller holder, B. G. Fitzhugh..
Cutter bars, holding, W. H. Daniels..
Dentist’stool, C. P.Grout.........
Derrick,J. E.Walsh..........
Desk and seat, A. E. Roberts.
Drawer, B. J. Greely......
Dredger, E. B. Bishop

Drill,grain,J. King..
Door loCk, J. Scott..
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Dyeing aniline black, J. Higgia
Eggbeater, N.C. Miller...
Elevator, A. C. Herron..
Elevator,grain, H. Merr{ll
Eyelet, S. W. Young........
Fabric selvages, uniting, T. Beven....
Faucet, self-closing, A. & E. Buckman.
File,paper, R. Henning
Fire arm, Holt & Marshall...

Firearm, D.Smith........c.ccvvvvvennn. 1382
Firearm, revolving,G. W. Schofleld.. . 188,047
Fireescape, G. H. Shaw.............

Fire extinguisher, J. D. Bresnihan..
Fire place back, G. W.Cummings....
Fireproof cefling, etc., J. W. Bassett..
Fireproof tloor,etc., W. Neracher....
Fork, horse hay, H. C. Stouffer.

. 138,96
188,211

Fruit basket, S. B. Conover (r). 5,361
Furnace, cupola, J. B. Pearse 138,184
Furnace,hot air, C. L. Plerce. 188,188
Furnace, hot alr, C. L. Pferce.. 138,189
Gas light {ndicator, etc., W. W. Goodwin......... 138,01

Gate, automatic, N. Long .. 138,083
Gate, {ron fence, C.T.Bush 188,087

Generator, gas, D. H.1rland....
Generator {njector,steam, S. Rue, Jr..............
Generator injector, steam, St Rue,Jr.
Generator, steam, R. Hooper............c..ccvvvveuan
Grater,G.Booth......cooiiiiiiiiiiiiiiiiiiiiiiiin,
Grater,nutmeg, A. L. Platt.
Grater, vegetable, G. Booth.
Gun lock, C. Gordon..
Hame tug clip, J.P. Welpton (r).
Harness collar, H. B.Morrison....
Harness check hook, H. A. Carlton
Harvester, S. L. McCollock........

Harvester, corn, S. Patton....
Harvester,cutter, C. Pomeroy....
Hat ear covering, B. R. Morse...
Heater, steam, E. Russell.....
Hedgetrimmer, 5. B. Turner..
Hemmer,E. S. Yentzer..
Hinge, gate, W. G.Franklin.

183,040
138,20
. 138,106
«.. 188,064
. 138,081

Hinge, lock, M. C. Lee............. 138,092
Horse hoofs, paring, G. W. Schafer. ... 1833101
Horse power, A.G. Waterhouse...... ... 138,108
Horse fly guards, suspender, G. Sheltoa ... 188,205
Hub, vehicle, A. Warner, (r)............ . 5,966
Injector, engine, S. Rue, Jr. ... 138,198
Injector, engine, S. Rue, Jr... ... 188,199
Ironbeam,wrought, L. Kirkup... ... 188,29
Iron and steel. puddling, J.G. Blunt, (r). o 5,367
Jack,lifting, W. M. Doty.... ... 188,078

Jack, lifting,H. H. Warren
Journal, ant{-friction, M. E. Dayton.
Knife, corn stalk, J. M. Brick.
Knife, pocket, H. Staude
Lamp, G.Brownlee
Lamp,J. A.Pease v
Latch handle, Ambrun & Olfermann.
Lathe for wood, C. A. Blessing.
Leather, boarding, O. Coogan...
Lock for drawers, etc.,E. G. Gory......
Loom shuttle binder, Hammond & Tucker..
Loom, lappet, F. W. Newton, (r).......
Loom temple, N. Chapman......
Loom for wire, S. Holdsworth..
Lubricator, Lunkenhe{mer & Meehan..
Marble, molding edges of, J. Finn......
Mill hopper, grinding, G. S. Thompson...
Mill pick, E. S.Forgy..........
Mill,rolling,J.E. Atwood.
Millstone dress, J. P.Harris..
Millstone spindles, ofling, J. J. Chubb...
Millstones, cooling, Shanton & Shaver...
Miner’s bar, R. B. Platt.......ccocvunnane
Mirror, signaling, M. M. Kenney..
Molding machine,J. W. Gheen.
Music notation, E. P. Stewart.
Neck tie, R. R. Parker..
Nut lock, W.B. Walt..
Nut machine, J. Braun.
Ordnance, C. Gordon..

. 188,014
. 188,050
. 138,008
. 188,162
. 188,015
. 158,104
. 188,097
. 188,214
. 138,065
. 138,146

Ordnance, E. A. Sutcliffe, (r). 5,375
Oven, bake, J. J. Piggott..... . 188,042
Oyster dredge, I. A. Ketcham....

Paper machine suction, W. McLaughlin........... 138,178

Pavement, D. C. Heller. o
Pavement, concrete, J. W. & H. W.Krause, Jr....

138,080
Photographs, cutting out, J. Schofleld............. 138,202
Planoforte bridge, W. C. Ellis......... 138,012

Planohammers, capping, I. Bullard..

Pipe tongs, A. H.Jareckl........... . 188,161
Pipes, mold for earthen, P. McIntyre.. . 138,085
Pipes, etc., heating, Grimm & Corvin.. . 188082
Planter, corn, G. 0. Houck. . 138,158

Planter, cotton, W. Price.
Planter, seed, I. T. Suggs.
Plow,J.M.Cobb.
Plow, J. Roop
Pools, etc.,cleaning cess, W. C. McCarthy..
Press, emboesing, G. Clisbee...
Press, hay and cotton, G. W. Stewart..
Propeller, screw, J. Montgomery, (r)..
Propeller, operating screw, A. Lee, (1)...
Pump, mining, G. E. Mflls
Punch, portable, J. J. Safely...
Raflway snow plow, O. D. Bafrd...
Rake and tedder, R. J. Colvin.
Refrigerator, D. Muleahy...........
Rule,square and bevel, C. M. Heffron.
Sash holder, L. A. Tuttle...........
Saw mfill carriage, B.F. & J. B. Smith.
Saw scroll, H. B. Smith.......cccovvvniinn
Saws, sharpening, Davideson & Winningham
Sawingmachine, band, O. Bonney, Jr...
Scissors, A. Wiiw «CINOT€..cevirnaaans
Scow, dumping, A. T. Morris.......
Screw making machine, J. Braun..
Scrolls, drawing, E. E. Stebbins.
Scrubbing machine, S. H. Bush..
Scythes, rolling, H. Waters...
Seat, J. Peard
Separator, middlings, A. R. Guflder... 00
Sewingmachine, M. H. Eernaul.......ccccvvueinaen
Sewing machine chair, F. Chichester..
Sewing machine ruffler, D. C. Carey, (r) .. 53€8
Sewingmachine shuttle, W.Cooney........ .. 188,184
Sewing machine thread cutter, Henry & Wood.... 138,158
Shaft hanger, W. Bellis .. 138,119
Shafting bearings,casting, J. Miller. . 138,176
Shoe fastening, I. Banister............... .. 188,117
Shoemaker’s finishing tool, Wilson & Foster...... 133,063
Sizing compound, T. Gorrel. .. 138,147
Skate, roller, W. P. Gregg... ..-188,018

iate frames, finishing,J. H. & G. S. Coffin.. .. 138,005
Slate washer, W. Westlake.. 5 .. 188,218
Snow shovel, H. C. Cole... . 188,076

. 188,130

138,163
. 188,073

Soda water cock, etc., W. Gee....... .. 138,148
Soda water fountain attachment, W. R.Cady...... 188,002
Soldering apparatus,J.Gulden (r) 5,362
Spikes, pointing, Waldron & Moqre...., .. 188,058
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