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The Charae ror Insertion under this head {8 81 a Line.

Protect your Buildings with Patent Liquid |
Slate Roof Paint. Fire Proof and Elasticand very Cheap.

Send for Circular of Prices and Certiicates. New York

City Oil Co., 116 Maiden Lane, New York, Sole Agents.

Universal Hand Planing Machine—A new

abor-saving Tool, indispensable to every class of me-

chanics, workingin iron or other metal, attached to any

vise. Jacob E.Suitterlin, m’f’r, 60 Duane St., N.Y.

Small Steamboats and Steam Street Cars.
8. E. lHarthan, Worcester, Mass.

Welch’s Water Engine, from 1 to 6 in. Cyl-

inder. Water or Steam. W. B.Bartram,Danbury,Conn.

Wanted—Engagement by a thorough prac-
tical Machinist, Mechanical Engineer and Draftsman;
large experience, home and abroad; to Superintend,
Design, Construct, or Erect Engines, Tools or general
Machinery. Address Practical Machinist, St’n D, N. Y.

One horse power Steam Engines and Boil-
ers, complete or separate. Address E. Nicholson, 64
Center Street, Cleveland, Ohio.

Wanted—A first class Engine Lathe, 80 to
33 in. swing, with cross feed, compound rest, 10 to 14 ft.
bed. Either new or nearly new. Address Willlams,
‘White & Co., Moline, Ill., with price and description.

For Sale—Two Copper Stills, 80 and 160
Gallons, Worms, Tubs, Steam Pipes, Traps, &c., com-
plete. Can be seen working. Roosevelt & Son, 94
Maiden Lane, New York.

Wanted—A thorough going party to manu-
facture on royalty, or take an interest in Benster’s Pat-
ent Barrel Heading Machine, a thoroughly radicaland
superiorinvention, estimated at least 50 per cent supe-
rior to the best of other machines for makingbarrel
heading. One machine in successful use five years.
Weight, 2150. Price $600. Address E. M. Benster,No. 214
Jefterson Ave., Detroit, Michigan.

Wanted—To let three new patents on roy-
alty. Machinery popular. Cyrus H. Kirkpatrick, La-
fayette, Ind.

Wanted—Six Foot ““ Eagle Brake.” Cash.
Security Skylight Worke, 428 East Tenth St., N. Y. City.

At the “ Scientific American” Office, New
York, they use the Miniature Telegraph. It greatly fa-
cilitates the transaction of business. By touching dif-
ferent buttons on the desks of the manager,he can com-
municate with any person in the establishment without
leaving his seat. Splendid for offlces, factories, shops,
dwellings, etc. Price only $5. Made by F. C. Beach &
Co., 290 Broadway, corner Warren St., New York.

Buy for your boys, for Christmas, the Tom
Thumb Telegraph, complete for practical use, with bat-
tery, wires, keys, and instructions, price $3. Neatly
boxed and sent to all parts of the worid. F.C.Beach &
Co.. 260 Broadway, New York. See engravings in last
week’s ¢ Scientific American.”

Iron Steam Boxes for Stave Bolts & Veneer
Cutting Machines. T. R. Bailey & Vail, Lockport, N.Y.

Boult’s Unriva'ed Paneling, Variety Mold-
ng and Dovetailing Machine. Manufactured by Battle
Creek Machinery Company, Battle Creek, Mich.

We gell all Chemicals, Metallic, Oxides, and

Drugs; directions on Nickel.in pamphlet form, we mail
on receipt of fifty cents; a Treatise on * Soluble Glass™

we malil for $1. Orders willreceive prompt attention by
L. & J. W. Feuchtwanger, 55 Cedar Street, New York.

For 8olid Wronught-iron Beams, etc., see ad-
vertisement. Address I n:;m Iron Millg, Pittsburgh,Pa.,

or lir,hggranh, etc.

Stationary and Portable Steam En
Boilers. Send forCircular. Clute Brothers
nectady, N. Y. L. i )

Bacon’s Hoisting Engines for Mines, Con-
tractors, Blast Furnaces, &c., adapted to every possible
duty. Earle C.Bacon, Gen. Ag’t, 36 Cortland St., N. Y.

For Bolt Forging Machines, Bolt Holding
Vises to upset by hand. J.R. Abbe, Manchester, N.H.

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

Diamond Carbon, of allsizes and shapes,for
drilling rock, $awing stone, and turning emery wheels;
also Glaziers’ Diamonds, J.Dickinson,64 Nassau St.N.Y,

Brass Gear Whee's, for models, &c.. made to
erder, by D. Gilbert & Son, 212 Chester St., Phila., Pa.

Superior to all others—Limet & Co.’s French
Files. They are cheaper than English files. They are
heavier, better finished, and better tempered. Send for
arice-list. Homer Foot & Co. Sole Agents, 20 Platt
Street, New York.

No inconvenience is ever felt in wearing the
New Elastic Trusg which retains the Rupture, night and
day, till cured. Sold cheap by the Elastic Truss Co., 633
Broadway, New York.

Telegraph & Electrical Inst’s—Cheap inst’s
for learners—Models and light Mach’y. G.W.Stockly.
Bec., Cleveland, Ohio.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus forhoistingandconveyingmaterial byiron cable.
W.D. Andrews & Bro. 414 Waterst.N. Y.

Buy Gear’s Improved Car Boring Machines
Boston, Mass,

Belting—Best Philadelphia Oak Tanned.
C.W. Arny, 301 and 3C3 Cherry Street, Philadelphia, Pa.

Mercurial Steam Blast & Hydraulic Gauges
of all pregsures,very accurate. T.Shaw,913 Ridgeav.,Phil.

Mining, Wrecking, Pumping, Drainage, or
[rrigating Machinery, for sale orrent. See advertisement,
Andrew’s Patent, inside page.

Buy Improved Car Machinery of Gear, Bos-
ton, Mass. . .

liathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., iHartforid, Conn.

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

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

For best Presses, Dies and Fruit Gan Tools,
Blisg & Williams, eor. of Plymouth & Jay,Brooklyn,N.X.

Tool Chests, with best tools only. Send for
eircular. J.T.Pratt & Co., 53 Fulton St., New York.

Root’s Wrought Iron Sectional Safety Boiler.
1,000in use. Address Koot Steam Engine Co. 3d Avenue
and 28th Street, New York.

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt’s Armory, Hartford, Conn. The
arger sizes have a range of over two miles. These arms
are tndispensable in modern warfare.

Hydraulic Presses and Jacks, new and sec-
ond hand. E.Lywon, 470 Grand Street. New York.

Drawings,Models,Machines—All kinds made
to order. Towle & Unger Mf’R Co.,30Cortlandt 8t., N.Y.

2to 8 H.P.Engines,Twiss Bros.N.Haven,Ct.

Damper Regulators and Gage Cocks—For
the best, address Murrill & Keizer, Baltimore, Md.
Steam Fire Engines,R.J.Gould,Newark,N.J.

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

oines and
& Co., Sche-

Scientitic

ber boots on p. 155, vol. 26.—V. E. H. will find theaquari-

um cement described on p. 202, vol. 28, a good one.—
J. H.D.shouldread the directions for tempering drills

on p.186,vol.26.—F. G. V. will find the description of a
storm glass on pp. 123 and 234, vol, 29.—D. H. T. should
use the directions for French putty on p. 53, vol. 27.—
W.L. C.C.’s query a8 to a tug and sailing ship was an-
swered on p. 96, vol. 29.—L. D.isright: D. N.is wrong.
—G. W. B. willfind a recipe for dyeing black on p. 101,
vol. 27.—R. B.should use balloon varnish, as described
on p. 136, vol. 28.—W. H. R. should see p. 368, vol. 26, for
parchment paperrecipe.—Mrs. J. B. K. should use Paris
green according to the directions on p. 413, vol. 26.—
G.J.B.D. and W. A. R. can blue small steel articles by
the process described on p. 107, vol. 26.—B. can stop the
creaking of hig boots by following the directions given
on p. 340, vol. 25. See p. 332, vol.29, for rat poison.
—M. can make fusiblemetalby the recipe given on p.
281, vol. 26.—8. can use the cement described on p. 202,
vol. 27, (for meerschaum) for repairinghis broken coral.
—@G. C. willfind the directions fortempering mill picks
on p.170,vol. 25.—W. B. R.’s proposed combined rock-
ing chair and cradle is an old idea. Seep.70,vol.29.—
J. C. C. can coat gray iron castings with zinc by the pro-
cess described on p. 59,vol. 24.—G. H. E. T. is informed
that we published on p. 289, vol.29, all the informa-
tion that we possess concerning Abbé Fiehel’s battery.
—J. A. DeM. cantemper springs by the process described
on p. 314, vol. 28.

C. M. A.says: I have lately set up a Ger-
man study lamp. The fiame, instead of beinga remark-
ably steady one. as I supposed it would be, flickers and
sputters a good deal, except when turned down very
low. Can youinform me asto the cause, and suggesta
remedy? Answer: We think it quite probable that you
have not a proper chimney. We have often experi-
enced a trouble gimilar to your own from this cause.

E.G. A. asks: 1. Can carbonic acid be lig-
uified; if so, how? 2. Can the carbon be separated
from the oxygen by electricity? Answers: 1. Carbonic
acid can beliquefied by applying a pressure of about 420
1bs. per gquare inch. It i8 decomposed by plants, but
the manner in which this takes place is not known.

R. L. H. agks: 1. Is there such a material
ag nickel steel? Ifso, for what purpose is it used and
where {8 it made? 2. Are not the nickel mines in Penn-
sylvania the only ones in the United States? 3. Isnickel
employed in the manufacture of ware of any kind, ex-
ceptfor the purpose of plating? Answers: 1. We think
not. 2. We believe they are. 3. Its principal use, be-
gides a3 a material for plating,is in the manufacture of
German silver.

8. 8. K.—At the equinoxes, the sun risesand
i setg at60’clock. The sun requires 22 minutes and 23
geconds longer to return to the same star than he does
toreturn to the same equinox.

M. G. C. says: In graduating a safety valve
lever,theruleis thatthelength of tiicleverdiviied by the
distance from the fulcrum to the weight, multiplied by
the weight of the ball in pounds, gives the pressure at
the valve that the ball will counterbalance. Theformu-

Pp:W. But I wish toknowhow the weight of the

w

leveracts,andifit cannot be introduced in the above
equation. Must not the weight of the valve and pin be
taken into consideration? If so, how? Anmnswer: In all
correct formulas relating to safety valves, the weights
of all the parts are congidered. See Box’s formula onp.
363, vol. 29.

H. T. asks: Can I make a boiler, for an en-
« gine of about !4 horse power, of cast iron, and would 4
inch be thick enough tostand501bs. pressure? Answer:
It would probably be better to make it at least 3 of an
inch in thickness. You might get a section, sufiicient
for your purpose, from some manufacturer of cast iron
boilers, or you might arrange a few shells with suitable
connections.

D. R. B.—You can probably carry out your

prlanby arranging proper connections and mouthpieces.

C. 0. asks: Why is it that, of two locomo-
tive engines, one havinga small driver and the other a
large one, the weight or traetion being the same and the
length of stroke the same in each, the one witha small
driver will draw the most load? And will the same ex-
planation apply to ascending heavy grades? Answer:
It is on account of the difference in the throw of the
crank and the radius of the driving wheel; so that the
tractive force, other things being equal, is greater in
the casge of the small driver.

J.M. E. asks: 1. Are any of the processes
of the New York Arti@cial Butter Company covered by
patents? 2.Does the suet in the process of warming
come in contact with the coiled tube in the tank? 3. Is
the butte: fit for the market as soon as manufactured?
4. Is it possible to get a detailed description of the ma-
chinery and the workings of the concern? 5. Would the
company object to an examination of their factory, and
the working in the different departments thereof? An-
swers: 1. We do not believe that there are any particu-
lar secrets connected with this manufacture,that ordi-
nary 8kill in manipulation cannot overcome. We under-
stand that the manufacture as describedis patented. 2.
Live steam is admitted into the suet at the bottom of
the tank. 3. The butter is fit for the market as soon as
made. 4. Amoredetailed description would probably
be found in the specification of the patents. We would
advise you to communicate directly with the company
forinformation a8 to machinery, and the working of the
process,if our description is not detailed enough for
your purpose. 5 We think the company would decided-
1y object to any examination of their factory unless by
disinterested parties, or those intending to work under
their patents.

W.F. C. asks: How can I ascertain the
horse power of a steam engine? Answer: Multiply the
area of the piston in square inches by the mean effective
pressure of steam per square inch during the stroke, also
by twice the length of the stroke in feet,and by the
numberofrevolutions per minute, and divide the pro-
duct by 33,000.

la is

C.F. 8. agks: 1. How can I melt iron in
quantities of not more than a pound? 2. What should (
make a crucible of ? 3. Would clay do for molds? Should
I have a small bellows? 4. Would charcoal do for
fuel? 5. At what temperature Fahrenheit does iron
melt? 6.Alro copper? Answers: 1. Probably you can
doit in a common blacksmith’s fire. 2. Plumbago cru-
cibles will be the best. 3. Yes. For fine castings you
may do better with plaster of Paris. 4. Yes, but black-
smith’s coal would probably be better. 5,6. Cast iron
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melts at about 2,800° Fah. copper at about 1,950°, .

F. C. asks: 1. How can I make a white por-
celain (or something resembling it) not over one six-
teenth of aninchin thickness, capable of being molded
in plaster of Parigs molds? 2. The books on astronomy
tell vs that the tides, or rather the tidal wave, lags be-
hind the moon. How isit that every time we have a full
moon in the year 1873, the high tide (as the almanac in-
forms us) comes between 11 and 12 o’clock? Answers:
1. Use hot cast porcelain, a glass made from Greenland
cryolite. It may be had of any dealer in photographic
materials, and may be pressed and annealed. 2. The
highest point of the tide wave is usually 46°, or three
hours east of the moon,andabout 50 minutes later each
day. Ina landlocked estuary, ag at the port of New
York, it is not usually high tide until 8 or 9 hours after
the moon hag passed the meridian.

J. L. &. says: I have lately seen a new kind
of wheat,importedfrom Africa,which,it isclaimed, will
produce a yield of more than one hundred thousand fold
from the geed, or at least six hundred bushels per acre.
A gentleman received one grain of thiswheat and grew
one stock, which yielded fully one half gallon of perfect-
ly clean pure wheat. Is this a humbug? Answer: It
would be impossible to give an opinion on the value of
this wheat, from the small sample sent, without an ex-
pensive analysis. It may be that the plant has all the
good qualities that are claimed for it, and still will be of
little value. It frequently happens that imported seeds
givegreatfirstyields,whilethe secondcropisverysmall,
because the plant cannot adapt itself to the change of
climate.

W .M. asks: How can a mechanic construct
a cheap telescope powerful enough to show Jupiter’s
moong, Saturn’s belts,etc. ? Answer: The dificultyand
expense of making a powerful telescope lies in the
glasges, which must be perfectly ground and free from
flaws. We fear it will be some time before useful astro-
nomical telescopes will be accessgible to persons of small
means.

G. M. R. asks for a rule for calculating the
powerrequired to 1ift 1,0001bs. with a differential pulley,
and for calculating the weight required to support 1,000
1bs. suspendedfrom ahorizontalcord running over a pul-
ley. Answers: Disregarding friction and rigidity of
cordage, the power required in either case equals the
weight multitiplied by the distance that it is raised, and
divided by the distance that the power moves in raising
the weight.

0. agks: Is there no law in regard to in-
competent engineers? We have a small pleagure boat
which i marnaged by a boy about gixteen years of age.
Now that boy maybe a genius ;but it does not seem right
to see the lives of from ten to thirty persons p.aced in
the hands of a youth who is not fully competent to con-
trolthe immense power of a steam boiler. If there is
no law to keep such children out of the engine room,
there ought to be, and it should be enforced. Answer:
Most States have locallaws relating to the use of steam
boilers, and there is a United States law in reference to
ocean and river steamers. Eitherthe laws or the man-
nerin which they are enforced seem to be defective,so
that improper persons are often placed in charge of
steam machinery. Wehavefrequeuntlycalled attention
to the matter, and are always glad to receive communi-
cations giving details of neglect or mismanagement.

M. C. says: 1. I had charge of a tanal boat
boat, of which the engine was an upright, with link mo-
tion, and connected directly to the main shaft. We
never could get her to exhaust properly. On the lower
center she would exhaust very shortly and quickly, and
on the upper surface very slowly and laboriously. The
valve wasg allright, and had just as muchleadon oneend
ag on the other. 2. Our boiler wag an upright tubular, 12
feet by 36 inches ghell; furnace within the boiter. It
had a very good draft, but forall thatwecouldnotmake
steam enough at times. The chimney was connected
directly to the upper end of the boiler,and the exhaust
steam passed throughit. What was thetroublein these
cases? Answers: 1. We think you must be mistaken
withregard to the valve being set gimilarly at the two
ends of the siroke. Even ifthe valve has the samesteam
lead on each end, it by no means follows that the ex-
haust lap andlead are the same, 2. We supposethat the
boiler was too small.

F. E. H. asks: How can the perspiration
staing be removed from light kid gloves? Answer:
‘Where the coloringmatter of dyed gloves has been af-
fected, we know of no method of renewal except re-dye-
ing. Where benzine fails to remove the dirt, you van
try the following French invention: Curd soap (in small
shavings) 1 part, water 3 parts; mix with heat and stir
in esgence of citron 1 part. The gloveisstretched on
a wooden hand of appropriate size and the compound
rubbedover the glove (with a piece of flannel,alwaygin
one direction) until it is sufficiently clean.

J. E. G. says: I have a door opening toward
the east ; twice a year the sun shines through the key-
holeand strikes the wall on the opposite side of the
roum, making a gspot about the gize of aquarterof a dol-
lar. It appears an hour aftersunrise fora few days only,
I think in June and November. Will the spot be seen in
exactly the same place in spring as in fall? Can you
give the time in spring if the time in fall is November10
715 A.M.? Answer: To golve this problem, we find the
right ascension and decl'nation of the sun at the time
given,namely, November 10. Sixmonthsfromthistime,
the earthwillhave accomplished half a revolution, or
thesun have moved apparently through 180° of longi-
tude. The sun at this time, thoiigh in an opposite quar-
| ter of the heavens, will have the same position, with re-
spect to the aperture, relatively as at first. This time
will be in the following spring on May 8, a few minutes
later,in themorning. The time by the clock being 15
minutes after 70’clock, November 10, add the equation
of t.ume (or the difference between solar and true clock
time), 3 m. 42 8., making the time at which the phenome-
non will take place in the spring 18 m. 42 8. after 7 A. M.
The right ascension and declination of the sun not
varyinggreatly eaeh day, the spot will probably be geen
in about the same place for a few, days

C. E. H. says: How can I constructasimple
form of superheater to place in the furnace or the
stack? Answer: Probably the cheapest mode of con-
struction will be with short pieces of pipe and elbows.
Secure it withrodsin any desired position,and make a
connection with the steam space of the boiler.

A. C. asks: What is the meaning of the
word crith, in chemistry? Apswer: lo raferriuyr the
specific gravity of a solid body to hydrogen, its value is
firstreducedto thewater standard and then multiplied
by 0°0000896grammes (if the volume of the body be in
cubiccentimeters), which is the specific gravity of hy-
drogen referred to water. In order to avoid this long
fraction, Hoffman introduced into chemistry the unit
crith; whichis the weight of 1 cubic decimeter or liter
(176138 pints) of hydrogen at the standard temperature
and pressure.
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R. R. R. asks: Can you give me a conveni-
ent formula for finding the elevation of a place above
the level of the sea by means of a barometer? Answer
For the convenient calculation of hights from barome-
ticalobservations, it isnecessary to have tables,if great
accuracy i8 required, asthereductionsare quitc tedious
Below is given an approximate formula. Difference of
level = 60360 X [(logarithm of barometrical reading at
lowerstation — logarithm of barometrical reading at upper
station) — 0000044 X (reading of lower attached thermom-
eter — reading of upper attached thermometer)] x [1 +-
(reading of lower detached thermometer | reading of up-
per detached thermometer — 64) + 986]). Example: The
following obgervations were taken by Professor Guyot, in
1851, to determine the hight of Mount Washington :

Reading of barometer at Gorham.............." ... 29272
“ ‘e *  Mt. Washington......... 24'03v
" of attacp‘ed th?‘rmom‘gter at Gorham...... 70"7°
N “

Mt. Washington 5452°

Gorham......... 2 (50
v Mt. Washington 50-54°
Difference of level = 60360 X [14664524 — 13807538 —
0000044 X (70T — 5452)] X [1 -+ (72:05 4 5054 — 64) +
986] = 5434:15 feet. Calculated by Laplace’s formula, the
difference of level, as given by these observations, is 5465:39
feet.

H. J. L. says: I have about 1,000 tuns coal
piled up in a yard 8o ag to be exposed both to heat and
cold. About two weeks after it was put in yard, it com-
menced smoking in two places, some 10 feet apart. I
could smell sulphur, and the smoke was very light. It
was on a very rainy day. After digging down' in the
places where the smoke came from, the coal did not ap-
pearheated,andin a few hours stopped smoking. What
wasg the cause ofthis? Willcoal piled inthis way in the
open air, without any protection, heat enough to cause
spontaneous combustion? Answer: We do not think
that this was a case of spontaneous combustion. The
rain gsoaking into the pile, and becoming heated, was
probablyvaporized,and we have an idea that you saw
vaporinstead of smoke.

J. R.R. asks: Willa glass journal and an
ironshaftcut or wear to any great extent when run up
to a speed of300revolutions per minute? Answer: We
think not, if the bearing is properly lubricated.

G. E. W. agks: 1. How many feet per mile
does the line marking the earth’s periphery fall down?
2. Upon the ocean two ships are coursing, each toward
the other. Fifty feet up in the rigging of each, a man is
gituated. One man is making,with the naked eye, ob-
servationsupon hisneighbor’s surroundings. The other
is viewing his neighbor’s accompaniments through a
glass of twenty degrees of space-penetrating power.
Can the unaided eye catch gight of the small upper por-
tion of therigging, before it can of the larger hull ap-
proaching? 3. Can the eye with the lens, at the same
time,8ee any farther down the ghip which moves in its
direction? Has the asgisted organ descried it object
before the other has its object? If 8o, is the interval of
time in proportion to®the difference in visual capacity ?
Answers: The following table, giving average depress-
ion of alevel surface on the earth, will probably serve
ag a sufficient answer to all your questions.

¢ detached
“ “

Distance Depression Distance Depressgion
in yards. in feet. in miles. {n feet.

100 000215 1 0667
200 000861 2669
3C0 0-01938 3 6 06
400 003445 4 10677
500 0-y5383 5 16-683
6C0 007752 6 24 024
00 010551 7 32 609
800 0-13781 8 42°7109
900 0 17441 9 54 054
1000 +215:3 10 66 133
1100 026055 11 80 747
1200 0°31008 12 96 095
1200 0 36390 13 112779
1400 042205 14 130796
1500 0°48449 15 150 15C
1600 055124 16 170°836

G. L. W. asks: 1. Would a steam cylinder

of 8 inches diameter by 2 feet stroke, connected to an
airpump, furnisn motive power (the air to be workea
in a cylinder of increased dimensions) equal to or supe-
rior to a steam cylinder supplying the air? 2. Woold
the power be increasged if the compressed air were heat-
ed before entering the air engine? 8. Would suchan ar
rangement be feasible,and hasanything of the kindever
beenused? Answers: 1. The power furnished by tlie
ajr would generally be less than that required to com-
press it. 2. There would be a gain by heating the air.
But usually the heat developed by compression is so
great thatthe sirrequires to be cooled to avoid burning
out the working parts of the air cylinder. 3. Air com-
pressors, for use in mines and tunnels, are quite
commen.

J. H. asks: 1. How can I prevent a survey-
or’s transit from becoming wet when taken down in a
mine, where the temperature i8 from 15° to 30° warmer
than on the surface? It takes nie a considerable time,
wipingand drying the lenses, before I can see through
them. Will it hurt them and the cross hairs to have
them wet 8o often? 2. Is the diurnal variation of the
needle the same underground 88 on the surface? An
swers: 1. Perhapsif you dry the instrument thorough-
ly and warm it slightly, before taking it down, you will
no longer experience the trouble. 2. We do not know
of any observations on this subject. You could readily
determine the matter by experiment.

N. 8. says: I'am constructing a glass spec.
ulum on the following plan: The curvatures of the con-
cave and convex surfaces are unequal; 8o that the rays
of lightreflected from the concavesurface (a8 no glass
transmits all the rays of light) may come to a focus be-
fore those reflectedfrom the convexsurface come to a
focus. The object in thus constructing the speculum ig
to destroy the secondary image formed by the rays of
light refiected from the concave surface. For if the
curvatures of the speculum be equal,theimagesreflect-
ed (one from the exterior and the other from the interi-
or surface) willappear near each other, and thus pre
ventdistinct vision. The diameter of the speculum is
10inches. The focal length of the convex surface is
five feet, while the focal length of the concave surface
ls fourfeet. 1. Is the above plan acorrectone ? 2. How
high a magnifying power will theabove gpeculur) bear
forastronomical purposges ? 3. Whatshould be the diam-
eter of an eye glass 25 of an inch in focel length? 4.
‘What should be the diameter and focal lengtho fthe ob-
ject glags, to a microscope magnifying 400 diameters;
algo what should be the diameter and focal length of
the eye glass? 5. Is there any work published on the
construction of optical instruments? Answers: 1. We
think your idea ig original, but such construction is not
necessary, as a glass speculum is ordinarily silvered on
the concave surface. There {8 a good essay upon the
relative merits of metallic and glass specula in the
Phitosophical Transactionsfor1869. We could not an-
swer your other enquiries satisfactorily in our limited
space,and wouldadvigse youto read up some treatise
on the construction of optical instruments. We can
recommend the works on physics by Silliman, Ganot

and Deschanel,
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