122

Srcientific

Anerican,

| FEBRUARY 21, 1874.

Business and Lersonal.

The Charge for insertion under this head is $1 a Line.

Pat. for Sale, Cheap—* Walking Motion”
S.IM. Trecadle—no “ dead ” center—no starting with hand
—Afits all machines—finished complete for 50c. M. H.
Knapp, Monroe, Wisconsin.

Pulleys, Shafting, Adjustable Hangers, &c.
Scnd for Price List to ‘T'ully & Wilde, 20 F'latt St., N.Y.

Steam Boiler and Pipe Covering—Economy,
Safety, and Durability. Saves from ten to twenty per
cent. Chalmers Spence Company, foot East 9th St.,N.Y.

Mill Men—For the best Gang Edger and
Ripping Machine, address E.C. Dicey,Grand Haven,Mich.

As Sup’t er Draughtsman—Familiar with
marine work : good reference—address Bell, Experiment
Mills, Pa.

A practical Speed Counter—Can be carried
n the vest pocket. Sent by mail for $2.15. Samuel Har-
ris,51 West Washington St., Chicago, I11.

Forewarned '—For pamphlet about Fruit-
drying—the so called Alden process—and my patents,
address Marshall P. Smlth, Lock Box 825, Baltimore, Md.

A mechanic, having some knowledge of
drawing, desires a place under instructions atm chani-
cal drawing. Address .A. M. Way, Lyles, Lancaster
Co., Pa.

2nd Hand Portable Engines, 8 to 20 H.P.,
thoroughly overhauled, good as new, at less than Half
Cost. 1. M. Shearman, 45 Cortlandt St., New York.

For Sale—English and French Patents on
an article now successfully introduced in the U. 8., and
used by all Criminal officers, Prisons, &c. Address Ju-
dicial, 4 Warren St., Room 13, New York.

A Machinist and Draughtsman of 13 years’
expericnce as Manager, wants a situation or the agency
of some manufacturing concern. Address . [. M.,
1748 North 10th St., Philadelphia, Pa.

County and State Rights for Sale of a
uable Patent. Address R. Lawyer, Pittsburgh, Pa.

Novelty Carriage, Square Canopy, wanted.
Address F. B., Lock Box 304, Pittsburgh, Pa.

Glass Cutter and Putty Kuifc—Agents
wanted. 35cts., post-paid. T. Ray, Box 1268, Boston, Ms.

The best Gold Pens in use are those made
by C. M. Fisher & Co., 172 Fulton St., Mew York.

To Electro-Platers and Manufacturers of
Lightning Rod Points—A iirst class Electro- Plater, who
thorvughly understands the business, wants to change
his position. Hec has a patent {or Plating with Platina.
Address “ Platina,” Scientific American.

Wanted—Manufacturer for staple article of
tools or heavy hardware, by improved process, fully
tested. Address Geo. Everett, Mt. Holicy, New Jersey.

Engines 2 to81LP. N.Twiss,New ITaven,Ct.

By touching diffcrent bhuttons on the desk
of the manager, he can communicate with anv person in
the establishment withoutlcaving his scat. The Minia-
ture Electric Telegraph—Splendid forottices, factorics
shops,dwellings, etc. Price only £5, with battery. etc.,
complete for working. Madeby F. C.Beach & Co., 260
Broadway, corner Warren St., New York. The Sclentific
American cstzblishment, New York, is titted with these
nstruments.

ral-

Millstone Direusing: Diamond Machines—
Bimple, eftective, ceunomiva: and durable, giving uni-
versal satisfaction. J. Dickinson, G4 Nassau St., N.Y.

Nobody will buy the metal Truss with its
pitiless Iron Finger. The New Elastic Truss, 633 Broad-
way, New York, holds the rupture easy till cured. Pres-
sure all around the body~

Protect your Buildings—Send for testimo-
nials. N. Y. State Roofing Co., 6 Cedar St., N. Y.

Woolen and Cotton Machinery of every de-
scription tor Sale by Tully & Wilde, 20 Platt St., N.Y.

Steam Engines—Special Machinery, Shaft-
ing,Pulleys & Hargers. D. Frisbie & Co.,N.Haver, Ct,

L. &J.W.Feuchtwanger, 55 Cedar St.,N.Y.,
Manufacturers of Soluble Glass, Water Glass or Silicates
of Soda and Potashin all forms and guanti tics.

Pat. Double Eccentric Cornice Brake, m’f’d
by Thomas & Robinson Ciou., O. Send for Circular.

Dean’s Steam Pumps, for all purposes; En-

gines, Boilers, Iron and Wood Working Machinery ot
all descriptions. W. L. Chase & Co.. 93,95, 97 Liberty
Street, New York.

Stove Patterns to order—Also, for sale a
varicty of new Styles. E. J. Cridge, froy, N. Y.

Treatises on “ Soluble Glass,” $1 per copy ;
on * Nickel,” 50c. per copy ; on ** Gems,” $1.2! per copy:
on ‘“ Fermented Liquors,” $3.12 per copy. Mailed free by
L. & J. W. Feuchtwanger, 55 Ccdar St., New York.

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

“ Superior to all others’—for all kinds of
work—Limet & Co.’s French Files, They are better,
forged, better cut, better tempered, and cheaper than
English flles. Send for Price-List. Homer Foot & Co.
Sole agents, 20 Platt St.,New York.

Price only three dollsars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap
paratus, for sending messages, making magnets, the
electric light, giving alarms,andvariousother purposes.
Can be putin operation by any 1ad. Includes battery,
key and wires. Ncatly packed and sent to all parts of
the world on receipt of price, F. C. Beach & Co.,260
Broadway, cor. Warrcn St.,New York.

Rue’s «“ Little Giant” Injectors, Cheapest
and Best Boiler Feeder in the market. W. L. Chase &
Co., 93, 95, 97 Liberty Strcet, New York.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus forhoistingandcenveyng matverial by froa cable.
W.D.Andrews & Bro. 414 Water st.N. Y.

Parties needing estimates for Machinery
of any kind, call on, or address, W, L. Chase & Co.,
93,95 97 Liberty Strcet, New York.

[ron Steam Boxes for Stave Bolts & Veneer
cutting Machines. T. R. Bailey & Vail, Lockport, N. Y.

Partners Wanted—3YVc want to find one or
two good careful Managers who have capital, to buy an
interest in 746 Acres Big Muddy Coal, heavy Tim#®r and
Farm land, who shall supcrintend the Farming, a Saw
Mill and Coal Shaft. Safeinvestment. See *‘Iron Age’”
for Jan., 1874. Address Dobschutz & Abend,Belleville,Ill.

¥or Solid Emery Wheels and Machinery,
send to the Union Stone Co. Boston, Mass,, for circular,

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

Best Steam Traps made,non freezing. Scotch
Tubes and Engineers' Supplies, &c. A. G. Brouvius, 426
Walnut Street, Philadelphia, Pa.

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

'|f0110.w1'ng the directions on p. 90, vol. 30

All Fruit-can Tools,Ferracute Bridgeton,N.J.
Lathes, Planers, Drills, Milling and Index
Machines. Geo, 8. Lincoln & Co.,Hartford, Conn,

For Bolid Wrou%hn--iron Beams, etc., see ad-
vertisement, Addrers TrnicaIron Mills, Pittsburgh, Pa.,
for lithograph. etc.

Temples and Oilcans. Draper,Hopedale Mass.
Hydraulic Presses and Jacks, new and sec-
ond hand, E. Lyon, 470 Grand Street, New York.

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

Small Tools and Gear Wheels for Models.
Listfree. Goodnow & Wightman,23 Cornhill,Boston,Ms.
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A. E. C. canrepair his meerschaum pipe by
—J. F. and

others will find explicit information on the subject of
sumsc in any good work on botany.—G.C. B. can repair
rubber boots by the process described on p. 155, vol. 26.
—C. 8. & Co. will find directions for bronzing malleable
iron castings on p. 203,v0l.29.—C. B.and others can ob-
taiu the lenses for the cheap telescope described on p. 7,
vol. 20, from any optician.—.A. S. will find directions for
repairicg rubber overshocs on p. 155, vol. 26 —J. H.

- should address the engincers of the Hoosac tunnel for

the information he sceks.—J. W. A. will find a descrip-
tion of nickel piatingon pp. 91, vol. 29, and 187, vol. 28.

C.H.F.says: 1. In a self-feeding stove, the
pipe runs 8 feet horizontally from the stove, and then
gome 12 fect perpendicular into the garret, where it runs
20 feet horizontally and enters the chimney. A substance
18 constantly dripping from this 20 feet of pipein the
garret, and it ests its way through the pipe fu a short
time. There is no possibility of any water getting into
the pipefrom the chimney. Isend you a few crystals
which formed on the perpendicular part of the pipe in
the garret where this substance runs down onit. What
causes this substance, and what are the crystals com-
poscd of ?  A. Probably sonie corrosive substance is
distillcd fromthe coal, and condenses in the pipe. The
specimens sent secm to be sesquioxide of fron. 2. How
canthe tore of a churchsteelbellthatis crackedbere-
stored? Could it be donc in thesteeple? Thebellis so
hard that stecl tools will not cu' it. A. We scarcely
think it can be done. 3. Is there a substance,and if so
howis it made, that will take the temper out of stecl or
gnften it, 80 that it can be drilled without heating? A.
Wc do not know of any. 4. Which will stand the most
pressure,a copper or an iron boiler, both of the same
sizc and thickness? A. Aniron one.

J. E. W.asks: 1. Why cana gimlet point-
ed screw be driven more casily with a long screw driver
than with a short one? A. On account of the greater
leverage that cam be obtained by inclining the long
screw driver. 2. Can the same screw be driven more
easily witha pressure on the screw more than enough
to kecep thescrew driver in place? A. We think not.

F. D. asks: 1. llow canI get a good spring
temper on stcel wire? A. Temper in ofl. 2. Howcan I
case hardenit? A. With prussiate of potash. 3.IfI
casc harden it, will {t make it break more easily? A. We
think it will.

F.F. R. asks: 1. Will a common horseshoe
magnet, if bent straight, have the same qualities as a
compass needle. as to polarity? A. Yes. 2. Would a
compass needle lose its power if it were confined so that
it could not turn on its pin, a weight being put on the
cap of the ncedle so thatit cannot move? If I turn the
compass 80 that the north end of the ncedle would point
gouth and let it remainfor six months, what would be
theresult? A. Probably it would lose a little of its at-
tractive force. 3. Is there any niotor run by a magnet?
A. Yes.

C. A. W.says: 1. It seems to me that, in
the present state of steam cngineering, thereought to
berules for the construction of slide valvesthat would
be generally recognized by bullders as giving the best
result fer average speeds. The diversity of praciice
seems to be asgreat as the number of builders, and the
theories equalthe mechanicsin number. Iknow bulld-
ers who giveso large a compression in some cases as to
forcethcvalvefromitsseat, while othersreleasealmost
agearlyas the cut-oft,and have practically no compres
sion. Ishould supposc thatthe most economical point
of cut-off,release,and compression would have beende-
termined approximately, by actual experiment by this
time. 1sthercno work treating on these questiens?
Auchincloss assumes these points to be detcrmined,and
then gives rules for constructing valves accordingly.
A. We think the subject is trcated in several manuals
of the stcam engine and locomotives. 2. Are sirups pre-
pared from starch, cotton, wood flber, etc., by the use ot
sulphuric acid or other re-agents deleterious? And is
thereanysimpletest fordetecting deleterious qualities?
A. We think not, in general. Probably the simplest test
would be with litmus paper.

R. H. says: Ina shop heated with exhaust
steam, conveyed through pipes made of galvanized iron
theheat does not seem to radiate, no matter how much
steam is turned on. Why is this? A. Probably the
trouble {s caused by insuflicientradiating surface or too
little steam.

‘W. asks: In estimating the heating su face
of a vertical boiler, should the surface of those parts of
the tubesbe measured which project above the surface
of the water, through the steam chest? Is not the heat-
ing surface as great in a boiler where the tubes only ex-
tend to the surface of the water asin a boller of same
dimensions where the tubes extend to the top of boiler?
A. The heating surface is greater where the tubes ex-
tendthcwholedistance.

T. J. McM. asks: How can I divide a given
straightline into two parts, so that the square on one of
the parts may be double of thesquare on the other? A.
Youcansolvethe question, to any degree of approxi-
mation desired, by the following formulas: Let 1=length of
the line. Lesser part=1X 1/2—1. Greater part=21—1x

/2

T. C.W. asks: 1. Can you give me a recipe
for making blackberry wine? A. Cook the berries
slightly;let them stand until the next day. Then strain
them, add 1 quart of water and 3 pounds of brown sugar
to each gallon of the juice. Place the mixture ina cask,
cork tightly, and let it stand until the following March,
when it can be bottled. 2. Is it a healthy drink or not?
A. We think so. 3. Would it notbe practical to ring the
bells inthe different churches by telegraph, providing
each churcb had its own battery,and could not one man
ring all the bellsin one church ? A. Yes. 4.Can I get the
differentdrawings and specifications of all the patent
ice elevators? How cen I #ind outbow many have been

patented ? A, Yes. Youcan only £hd out the number

' bya search. 5. CanIhave my hydrant so arranged as
| to forcethe water out of my cistern into water pipes

through the house, without lettiog any water out of the

hydrant into the cistern? A. You can probably do it
| byputtingup awater engine, to be driven by the water

from the hydrant. 6. Can you give me a good recipe for
i hair ofl that will not injure the hair? A. Probably cas-
tor ofl is as good as anything. We cannot answer your
I other question, as the data are insuficient.

i J.T. H. asks: Should the propeller be of a
greater or less pitch atthe center than at the perimeter,
to avold drag? A. Thereisa great difterence of opin-
ion among engineers on this point. Makers of propel-
lers with varying pitch assert that their screws, when in
motion, do not shake the vesscls 80 much as equally cf-
ficient screws with constant pitch.

J.W.D. E. asks: 1. How many different
kinds of fire cngines arc there inuse? A. Hand cn-
gines,steam engines, chemical engincs. 2. How much
fall isusualon canals? A. Theyaregenerallylevel. 3.
Whatisthecommon width? A. The widths vary great-
ly in different localities. 4. Is it essentlal that canals
should be walled up? If so, would brick be cheaper
than any other material? A. Generally capals require
! to be walled up, but we do not think that brick is the
| most suitable material. 5. When will the committee de-
| cide between the competitors for the reward oftcred by
{the State of New York? A. The time during which
.I competition was allowed has expired.

N. L. T.asks: 1. How can I compute the
pressurc cxerted outward by a ball weighing 11b,, re-
volving in a circle the radive of which is 1 foot, at
1 revolution per second? Is therc anyflxedrule for
determnining the centrifugal force of a body? A. The
centrifugal force of a body =

(Weight in pivimds) [ velocity in feet per second)?
radius X 322

2. Do you know of any book published on the compass
and the variations to which the magnetic ncedle is lia-
ble, treating the subject in such a way as to cnablea
person to acquire the skilland knowledge requisite for
an expert surveyor? A. Gillespie’s ** Treatisc on lLand
Surveying ' has considerablc information on the snbject
of the compass.

W. J. B. asks: What is the most reliable
work on superheated steam, and where may it be ob-
tained? What is the greatest number of degrees of
heat that can be obtained from superheated steam? A.
‘We do notknow of any work that willanswer your pur-
t pose. Steam can be superheated to any degree that the
apparatus willstand. It would probably be well for you
to consult an experienced engineer about the matter, as
inthiswayyou willavoid costly experiments.

T. L. C. asks: 1. What is the greatest per-
pcndicalarhight to which the waves on the ocean rise.
mecasuring trom bottom of the trough? A. From 30 to
40 feet, we think. 2. \WWhatisthe distance between them
from top to top or center to ccnter? A. About the
sarke as the hight. 3. How far below bottom of trough
{s the water agitated by the strongest wind and largest
weves? A. Probably about 2,000 feet.

M. J. S.says: [ have a hollow rectangular
vessel, two feet long and four inches square, made of
sheet steel, one sixteenth of an inchthick. Can I pourin
molten cast iron to make a solid piece, and secure a per-
fect weld with the steel without deteriorating the qual-
ity of the steel? Which is the best method to perform
the operation? A. We donot think you cando it.

W.L. asks: Is any injury to be apprehend-
ed in firing a boiler with the dust from mixed fabrics
whence the wool has been extracted,from greasy rags
with oil of vitriol? A. We scarcely think that any in-
jury will result from theuse of this material.

G. W. V. G. asks: 1. Will a thermometer
indicate the same temperature hanging in the wind
that it would if sheltered from the wind, everything
clse being equal? A. Prubably the indication would be
lower in the wind. 2. Is the temperature when air is
put in motion by a fan or bellows changed? I1f so, what
isthe cause? A. We think not,materially.

G. A. E. asks: 1. In the electrical plate ma-
chine described on page 402, vol. 28, if the disks are of
glass,is It absolutely necessary to the proper working
of the machine that the lower disk should be 5 and the
upper ;% ? Or is it only necessary that the lower one should
be twice the thickness of the upper? A. Probably the
relative thickness is not a matter of greatimportance.
2. How or where can Iget ebonite? A. Ebonite is made
by heating india rnbber with hulf its weight of snlphur.
You can doubtless obtain it from a rubber factory.

L. W.M. says: We conduct escape steam
through our bullding with tin pipe, for heating pur-
poses. Thepipe is not painted inside. Is there any way
that we could coat the inside of the pipe withouttaking
itdown? We think we could economize part of the
escape steam if we could apply some good radiator. A.
‘We scarcely think you can accomplish this.

E.P. C. asks: In Bourne’s mode of setting
the eccentrics, what 18 meant by ‘‘the center of the ec-
centrics ? A. It has the same relative position as the
center of any circular figure. 2. When a train of cars
is going around a bend in the road, do the inside or the
outside wheels glip on the track? A. The outer wheels
will elip the most, if both have the same diameter.

A.B.D. asks: 1. What will remove black
worms fromthe face? A. Friction with a rough towel
has been highly recommended by some of our corres-
spondents. 2. Are the so-called black worms liv-
ing insects, or merely a secretion? A. We think they
are secretions of matter. 3. Are hot air furnaces bad
forthe health? If so, what is a better and not too ex-
pensive way of heating a house. A. This {8 a matter
about which there is a great diversity of opinion. For
our own part, we think that hot air furnaces,in which
water isconstantly evaporated, may be used in well ven-
tilatedhouseswithout injury tohealth.

A.C E.says: 1. I have a small library of
about400 volumes which 1 wish to arrange and cata-
logue. What is a good method for so doing? A. Itisa
good plan to arrange the catalogue alphabetically, ac-
cording to the names of the authors of the worke. LEx-
ample: “LLoYyDp, HUMPHREY. Elementarytreatise on the
wave theory of light. 2d edition, 1 volume, 8vo. Lon-
don,1873. 2. E.” The figure 2refersto the book case,
and the letterE to the shelf on which the book way be
found. 2. Insharpening a knife or a similar tool, when
the grindstone is turning towsards you, should you hold
thesharp edge of the knifetoward you orfrom you? A.
The latter way.

E. E. B. asks: What course of study is
necessary for a civilengineer? What booksareneces-
sary,and wherccan they be procnred? A. Send to some
publisherof sclentific works,for hits catalogue, in which
you will iind the different subjects classified. You will
seathe advertisements of euch pnblishers inthe SCrex-
TIFIC AMERICAN.
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A.8S.asks: How can I stop theleak in an
aquarium? One of the glasses is cracked. A. Proba
bly you can stop the leak by the use of marine glue.

T. E. asks: How can I ascertain the amount
of any givenelement in any given mineral, for instance
the lead in galena, or the zinc tn blende? A. Itcan be
ascertained approximately by a careful blowpipe analy-
sis.

R. C. G.asks: How can I tin pieces of iron
wire? I have tried dipping them in melted tin, but
cannot prevent their sticking together, and they are
veryroughanduncvenly coated. A. Probably you will
have to arrange the pieces so that they can be dipped
separately,and wiped off agssoon as removcdfrom the
tin bath.

C.D.says: We have a private telegraph.
My station would not work; upon sceking for the cause
the copper insulated wire (running from the street wire
into my ccllar) was found corroded at the two ends of
the cellar window where it touched the brick wall.
Will you inform mec of the cause of this corrosion at
these two pofnts? A. Gases that corroded the wire
might have been given oft from some place 1o the vicin-
ity.

J. M. D. asks: What will be the advantage
of inserting a 33 inch pipe into eachend of a cylinder
therebymaking direct communication from one end to
the other? The object of this is to provide for the
drainage of the cylinder. A. As we understand the
question, the efi'ect will be to increasc the back pressure
on the piston.

H. F. M. asks: 1. Howmany fect to themile
are there in a grade of three degrees? A. About 275
feetto amile,mecasured on the incline. 2. Howcan I
ascertain the amount of water that a roadside gutter
will carry? A. Knowing the construction, you can de-
termine by experiment the velocity,and consequently
the amount of water discharged in a given time. 3.
How much fall should be given to an open spout, made
of two planks nailed together,in a distance of 500fcct
goastocarry30gallons of water per minute? A. You
canusethe formulagivenon p.48, vol. 29, multiplying
thecoeflicients there given by 0571. 1In this way you
can findthe inclination necessary for a wooden pipe
Then make your trough so that the wet surface is the
same as the surface of the pipe. 4. Is there anyway to
repair the screw on a common auger when it {s slightly
damaged or worn? A. It can often be done with afile.
5. Is there a way to clean keroscne barrels, 80 as to make
them fit for packing meat in? A. We think theycan be
cleaned by stcaming. 6. Whatis the best way to wash
fiannel? A. This is a disputed point. Perhaps the la
dies, who know all about such matters, will send us
their views.

G. R.E. says: L In yourartlicle on the initial
velocity of projectileson p. 400, vol. 29, you say that the
circuit of the battery of the Bouton instrument can be
closed orbrokenat will by means of a disjunctor. What
isthat disjunctor composed of, and what is its position ?
2.Inthedescription of the Schullz chronoscope,you men
tion the interrupter, and sayit closes and opens the cir-
cuit about 500 times per second; can you cxplain {t? A.
In these instruments an electro-magnet 18 employed
and the attraction is destroyed by .intcrrupting the con
nection of the conducting wire with the battery. 3
What will cut off or stop the current of a common horse
shoc magnet? A. We do not know of anything that
you can use to cut off the attractive force of a perma.
nentmagnet.

C. R. asks: In the compound engine, in
whichthe steamdoesduty twice, what {s the ratio be-
tween the first and second cylinder? A. From2-5to5.
2, What gainis claimed for this sort of engine? A.
Greater facility for a high grade of expansion, and less
cooling and reheating of the cylindcr during altcrnate
strokes. 3. Isthere not a back pressure on the piston
of thesmallcylinder on the retarn stroke? A. Yes. 4.
Isthere anyway of avoiding this back pressure,and, if
{t could be obviated, would not the gain be large over
the ordinary engine where the steam is used only once?
A. Reducing this back pressure reduces the working
pressurc in the second cylinder.

G. E. W.asks: Is not the curvature of the
earth for the first mile nearer six and a half than eight
inches? Reckoning diameter eight thousand, and cir-
cumferencetwenty-five thousand, miles, the fall from
pole to equator is four thousand mileg, of course. Then,
as the square of 6,20 milesis tothe square of 1 mile, so
4,00 miles are but a small fraction more than 634 inches.
A. The polar diameter of the earth is 41,707,536 feet, or
7899155 miles; the mean diameter at the equator is 41,
£41,662 teet, or 7925694 miles. It is sufficiently accurate,
in calculating the curvature of the earth, to regard it as
a sphere with a diameter of 41,778,000 teet =13,926,000
yards=17912'5 miles. The curvature for any distance, al
dimensions being taken in feet, is found by dividing the
square of the distance by 41,778,000—or the curvature,
infeet,for any distance expressed in miles, {8 equal to
two thirds of the square of this distance. For a dis-
tance of 5,280 feet, or one mile, the curvature will be

(5280)2
41,778,000
Has a telescope a lifting power, so to speak, as well
e8 a power for enlarging ; and, if so, are the two powers
equal? A, In general, a correction for refraction
(whichmakes the object appear higher than it rcally is
and thus reduces the curvature) should be applied. This
varies with different states of the atmesphcre, but its
average valuemaybec assumed asonesixth of thccurva-
ture, so that the corrected curvature is filve sixths of
thatgiven by calculation. Hence it appe=ars that the
curvature,at a distance of one mile, corrected for re-
(5280)2

5
. . A 5— (1) = 0556
fraction is, on an average, 31,778,000 X . (1)2x ’ 0556

feet. 3. From what bases have the earth's circumfer-
ence and diameter, as these are now measured, been es-
timated? A. By the measurement of the lengths of a

degree of latitude and longitude at different parts of
the earth’s surface.

2
=(1)’X§ =0:667 feet as given in the table. 2.

R. J. B. R. asks: At what age does a person
usually rtop growing? A. Some one has recently pub-
iished the following data in regard to the growth of
men and women : Average weight of boys at birth, 6%
1bs.; average weight of girls at birth,6l4 lbs.; averagel
weight of males at 20, 143 1bs.; average weight of fe-
males at 20, 120 1bs. Men acquire greatest weight, on an
average,at 85, weighing 152 1bs., women, at 50, weighing
1281bs. Weight of anaverage man or woman when ful
growth is attained is about 20timesthat at birth.

J. G. asks: Why will a hollow cast iron
cylinder sweat on the inside when a flame of {lluminat
inggas is turned into it for hcating purposes? Isit be-
cause the moisture is contained {n the pores of the iron
andliberated by heat,oris the gas condensed into wa
terupon comingin contact with the cold surface of the
iron ? A. The steam formed by the combustion of the
g8s condenses on striking the cold cylinder.
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