NOVEMBER 20, 1873.]

" Business anf Rersonul.

he Charge tor Ingertion under this head 18 81 a Line.

Protect your Buildings with Patent Liquid
Slate Roof Paint. Fire Proofand Elastic and very Cheap.
Send for Circular of Prices and Certificates. New York
City Oil Co., 116 Maiden Lane, New York, Sole Agents.

Wanted—Second handed photographic out-
fit in exchange for building lot. Address Box 227, Eliza-
beth, N.J.

The cheapest and incomparably best Steam
Pipe Covering. Am. Noaconduector Co.,Providence, R.I.

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

Wanted—A purchaser for the best Self-
Raking Attachment for Reaper in the country. G. W.
Bigelow, Springfield, Ohio.

Engineering and Scientific Books, Cata-
logues mailed free. E.& F.N.Spon, 446 Broome St.,N.Y.

Wanted—To manufacture, under contract,
heavy Machinery, Steam Engines, Ore Crushers, &c., &c.
Address Herrman & Herchelrode M’f’g Co., Dayton,Ohio.

Stationary and Portable Steam Engines and
Boilers. Send for Circular. Clute Brothers & Co., Sche-
.nectady,N. Y.

For Belt Forging Machines, and Hulding
“Vises to upset by hand. J. K. Abbe, Manchester, N. .

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

Wanted—Set of Patterns for a Model Loco-
‘motive Engine ; also, set fora Stationary Engine. Small
;8ize. Gondnow & Wightman, 23 Cornhil), Boston, Mass.

Br:ss @ear Whee s, for models, &c , made to
order, by D. Gilbert & Son, 212 Chester St., Pbila., Pa.

Notice of Removal—The American Photo
'Rellef Printing Co. (Woodbury Process) have removed
1o No, 62) North 24th Street, Philadelphia, to which No.
mplcare address altorders,&c. I. Carbutt, Manager.

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

orice-list. Homer Foot & Co., Sole Agents, 20 Platt
‘Street, New York.
Metal Patterns, Models, and Dies for cutting

metal of any kind, made to order. Hendey Brothers,
‘Wo:cotville, Conn.

Millstone Dressing Diamond Machines— .

Simple, eftective, economical and durable, giving uni
versal satisfaction. J. Dickinson, 64 Nassau St., N.Y.

For Sale—Sc:cond hand Planer,nearly new.
Plaunes 4 ft.x2ft.x19 inches. Enquire at D. Frisbie & Co.,
New Haven, Conn.

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

Brown’s Coalyard Quarry & Contractors’ Ap-
parstus for hoisting and convey\ngmaterial by ironcanle.
W.D.Andrews & Bro. 414 Wuterst.N. Y. .

Nobody will buy the metal Truss with its
pitile:s Iron Finger. Tlie New Elastic Truss, 683 Broad-
way, New York, holds the rupture easy till cured. Pres-
sure all around the body*

English Roof Paint, ail mixed in oil ready
for use, 50c. a gallon, 116 Maiden Lane, New York.

Patent Petrolenm Linseed Oil works in all
paints as Boiled Linseed Oil. Price ouly 50cts. a gallon,
116 Maiden Lane, New York.

Buy @ear’s Improved Balanced Jig Saw,
Boston, Mass.

Patent Chemical Metallic Paint—All shades
ground in oil, and all mixed ready for use. Putupin
cans, barrels, and half barrels. Price, 50c., $1, and $1.50
per gal. Send for card of colors. New York City Oil
Company,Sole Agents, 116 Maiden Lane, New York.

Belting—Best Philadelphia Oak Tanned.
0. W. Arny, 301 and 33 Cherry Street, Philadelphia, Pa.

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

For I?atent Electric Watch-clocks, address
Jerome ERrididing & Co. 30 Hanover Street, Boston,Mass.

Mining, Wrecking, Pumping, Drainage, or
frrigating Machinery, for sale or rent. See advertisement,
Andrew's Patent, inside page.

Buy Steam Engines and Boilers of Gear,
Boston, Mass.

Lathes, Planers, Drills, Milling and Index
Machines.  Geo. S. Lincoln & Co., Hartford, 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 Can Tools
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y.

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 indispensable in modern warfare.

Tool Chests, with best tools only. Send for |

circular. J.T.Pratt & Co., 53 Fulton St., New York.

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

For Bolid V¥rought-iror Beams, etc., see ad-
vertisement. Address Uiu:cn Iron Mills, Pittsburgh, Pa.,
orlithograph,etc.

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,
addres#Milo, Peck & Co., New Haven, Conn.

Root’s Wrought Iron Sectional Safety Boiler.
1,000 in use. Address Root Steam Engine Co. 2d Avenue
andR?8th Street, New York.

At American Institute and Chicago Exposi-
tion—Boult’s Unrivaled Paneling, Variety
Dovetalling Machine.
Machinery Company, Batile Creek, Mich.

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

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

Workman’s Hand Book—Indispensable to
all engaged In Manufacturing pursuits. £or Cabinet
Makers, Upholsterers, Undertakers, Picture Frame
Make s, Fini hers, &c., it contains important informa-
tion, and new receipts of great value. Price $150. Malled
to auy address by C. Abel, Cheboygan, Mich.

— : L 2

J. W, C. asgks: If a cone is
eter at the base, and 30 feet high,and a line 1s fastened
at the top an'd then wound arounad the cone at every two
feet perpendicnlar hight, until 1t reaches the bottom,
swhat is the length of the line?

olding and |
Manufactured by Battle Creek -

M. W.asks: If two stakes of equal hi{:ht
stand 80feet apart in a horizontal plane, what will be
the dip or sag of a chain or cord connecting their tops,

I the eordbeing 100 feet long? Whatis the nature of the

' curve? Isitelliptic orparabolic?

R. R asks: How can I restore the color of
‘ leather and cloth backs of books? Theyhave suffered
| from the sun and from dust.

! W.C. A asks: How is the silvering pre-
pared and applied in making glass reflectors ?

O, says: Astronomers tell us that the plan-
et Neptune 18 40,000 or 50,000 miles in diameter, and can-
not be seen with the naked eye. Would it be reascna-

the orbit of Neptune) are over that magnitude ?

T, F. de S.says: A friend says that if one
takesa gun, and shoots straight up (no wind blowing),
that the ball will not come down at the point whence it
was discharged from the gun,but thatthe motion of the
earthwillmovethe gunfromthe ball. He says that one
wouldhave tohold the gun at anangle to correspond
with the motion ofthe earth to let the ball come down
at the spot whencelitstarted. Is thisso?

w do lapidaries cut, grind
andpolish amethyst and other quartz and hard stones?
Answer: The rough stones are first cut to a plane sur-
: face by means of a slitting mill. This consists of a thin
, circular plece of iron like a circular saw, without teeth,
i however, the periphery of which is covered with dia-
mond dust. It is made torevolverapidly,and the stone
applied to its edge. The stone is then taken to the
roughing mill where the surface is prepared for polish-
ing. The roughing mill consists of a revolving leaden
disk covered with emery. This gives a smooth surface
to the stone, which is lastly polished at the polishing
. mill. The polishing millis a revolving leadea disk kept
covered with rottenstone and water.

. E. R. G asks: Can you give me directions
! for getting the bevels for a miter box to saw the lower
. end of a rake or rafter molding? Answer: As we un-
! derstand your question, you wish to find thc bevels,AC
and BD, of the ends of arafter, A BC D,setat anypiteh.
! Draw a triangle, A B E, making A Brepresent the incli-
i pation of a rafter. Construct a miter box 1 the usual
manner. Drawasquareline, K L,acrosstnetop of the
_box. Ontheside, BE, of the triangle, lay o ffa distance,
- BF,equal to K1, the extreme width of the box. Draw
i GF, perpendicular to B E,and note thepoint, G,in which
it cuts the side, A B, of the triangle. From the point, L,
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" in themiter box,lay off on the outeredgea distance, L M,
"equalto GF. From the point, K,on the othe: outer
edge,draw aline connecting K and M. Thisgives ihebevel
for A C, the .ower end of the rafter. To find the bevel
for, B D, draw anothersquare line, N O, across the miter
box, and lay oft, on the side A E of the triangle,a dis-
tance, Al,equal to KL or NO, the width of the miterbox.
From ldraw I Hperpendicularto A E; and from O,lay
offa distance, O P, equal to I H. Then N P represents
the bevel at which the upper end of the rafter 1s to be
cut. These constructions arebased ontheprinciplethat
the angles of the miter box aie the complementsof the
anglesBAE and A BE.

S.Y.O0. asks: 1. Isita fact that the ani-
mal body, especially that of map, is heavier when
: agleep than when awake? In other words. 1s there a
power tocounteract gravitation in the living human
body? 2. Isitan established fact that tables are moved
by the mere act of the will by so-called mediums? An-
swers: 1. We think not. 2 No.

E. H. F.says: If I take a piece of plate
| looking glass and cut a fine line through the amalgam
coating on the back,and thenset thisglass firmly onand
perpendicular to the surface of a planetable, so thatthe
line on the glass will be truly perpendicular to the table,
and (turning the face of theglassnorthward,at the time
of thetraneit of Alloth,andstandingin front of the glass)
adjust the table andglassso that the line on the glass
shall bisectboththe north star and Alioth, will a line
drawn truly perpendicular to the plane of the glass,
across the plane table, be a true meridian line, making
allowance of 17 minutes after the transit to bisect the
north star by the line? Or, in other words, would the
star,the eye,and the line on the glass be all in the same
vertical plane at such time? Could the star, as seen in
the glass, be bisected by the line on the glass without
bringing the eye into a plane perpendicular to that of
the glass? If not,thenby reversing the glass, with the
table thus fixed with reference to the north star, could
asha.dow of the sun be bisected by the line on the glass,
as seen by the eye, at any other time than when the sun
; 18 on the meridian of thie plane? The reflection of the
= eye,as8 well as the star, In the glass, must be bisected by
, the line on the glass,at the time of the transit. Answer:
To ensure, with the arrangement you propose, the line
idrawn on the plane table being in the same vertical
plane with the line of sight, it would be necessary to
'have twopieces of glass, and sight through both to the
inorthstar. We think there are betterplansthan this in
| use at present.

F.T. T says: The feed pipe of a heater
1from tank enters the top. The pipe leading to torce
t pump 18 18 incises from bottom of heater. The glass
' water gage or tube is attached so that center of pipeia
"level with center of glass, that 18,6 inches above and 6
. Inches below the center of pipe. Pipe I8 1¥ inches di-

ameter. On starting engine after a few hours’ stoppage,
 the water always leaves the glass tube, the lower end of
; which is 4 inches below the lower edge of feed pipe. In
' the course of 15 minutes all comes rightagain. Can you
1 explamn the reason? Answer: It may occur from the
fermation of a vaeuum in the heater, when the engine
is not running.

Scientific  dmerican,

ble to supposethatall the starsthat we do see (outside !
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of the earth per mile arecorrect : but hemisunderstands
the word rotundity in this connecticn. The question
is: If a straightline tangential to the curve leaves the
earth’s surface at a particular point, how far will the
earth’s surface be from a point in the line one mile dis,
tant from the starting place? Answer: Eight inches.

G. W. C. should consult Auchincloss on
“LinkandValve Motions.” Seeour advertising pages
for booksellers’ addresses.

P. asks: How can I preserve leaves? An-
swer: Press them between pleces of blotting paper,
witha heavy weight,untilall the juices aredriedup.

G. W, F.asks: 1. Isspherical gearingillus-

. tratedin the Science Record for 1373? 2. Why is the

pipe that connects to a steam gage bent into an Sform?
Answers: 1. Yes. 2 So as to retain water in the pipe.

H. F. B. asks: What is the value of the
skivings of sole leather as a fertilizer? The flesh part
of the skin is steamed untilit becomes a pulp, and then
.is dried and ground. Is the liquor valuable also? 2.
Can bones be made soft so that they willerumble easily
by steam pressure? If so, are they worthless or more,
when ground, as a fertilizer? Apswers:1. Wemust ask
some of our farmer readers to answer this question. 2.
' Ground bones are generally considered the best.

J. E, H. sends the following solution of
C. H. A.’s question, on page 187, of our current volume:
Let o/, = , represent
any distance of the ball
from the axis & ¢. Then,
! from the laws of central
' forces, we shall have-
I o/ (=v) 18 proportion
al to the centrifugal force
at /. Let the curve &/ ¢
| represent the resultant of
the centrifugal and grav-

I | itating forces at all dis-

- k tances from the axis be-
7 ! tween zero and /+/ a/,and
¢ - —

let ¢ 4/ be represented by
®, and draw % ¢ indefi-
nitely near and parallel
to &/ o/; and draw ¢ ¢
perpendicular to &/ a’.
Then will ¢ ¢ represent

Y

d o and a/ ¢/ will represent . Now because @ may vary
: uniformly, € @ is constant; and because the differentials of
- @ and ¥ represent the components of the two forces at any

point,.*.dw: dy::1: 9. .*.dw:%/,....(l). In-

: tegrating (1) we get: @ = log.y . . . (2). As (2) isa well

known equation and represents the Napierian system of log-
. arithms, and as the tangents to the required curve must be
- perpendicular to this curve, therefore the required curve is
_ theevolute to the Napierian logarithmic curve. The equa-
" tion to this curve I have not investigated ; its tangent, how-
" ever, which is perpendicular to and limited by the result-

. Lyt .
~ant curve, is | y»)“. The question, as I understand it,

. may be definitely stated as follows: Suppose a ball to re-
i volve in a horizontal plane, at variable distances, about a
i vertical axis, b ¢, making one revolution per second, and
- suppose the resultant of the force of gravity and the cen-
" trif ugal force due the several distances from the axis to form
a continuous curve from its greatest distance at @’ to the
axis at ¢: Can another curve be drawn whose tangents
shall be perpendicular to the resultant curve and which shall
i also be continuous between the greatest and least distance
. of the ball from the axis?
i tion must be anegative; for, as I haveshown in the solu-
tion, the resultant curve will be the Napierian logarithmic
1 eurve, and hence the required curve will be its evolute.

d’

el

I have determined the equation to the evolute, and find it
tobe: % = log.(iv £ 3 402 —8) — ' +3? ¢/w2_g 1.
The evolute may be constructed from this equation, and

It isrequired to draw a curve, whose tangent shall be per-
pendicular to the resultant of the centrifugal force and force
of gravity at any point, or whose normal shall coincide in
direction with this resultant. Suppose the problem to be
solved, and that O C E 1s the required curve, its normab

Al

0
BC, at any point, C, having the same direction as the re-
sultant, C R, of the centrifugal force, C F, and the force of
gravity, C G. Let w=weight of ball, 7 =mass of ball, g=
acceleration due to gravity, v=angular velocity, 7=radius
of rotation at any point, ¥'=centrifugal force, G =force of:

m X v

2
gravity. ¥ . - X w2 Xy 8ince v =21 X7, G =

W=mXg; mngentofangleFCR:%:Im%
ITIE R
=T heeguation of theline BD isy = — I

+ 5. Tofind OB, makex = 0,0B =5. To find A O,

make@=7,A0 = — 45-_}7 —+ b. Hence subnormalof curve

=0B-A0=, 7 .= a constant,andthe curve is a para-
422
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E. C. Hs calculations as to the rotundityT

The answer to this latter ques- .

consists of the twobranches of P and Pp asabove. Answer: :

B. F.asks: Why is it that street cars are
not run by compreased air? Could there not be enough
alrcompressedin sheet iron vessels (say in the seats
and ahollowor doublefloor)t<run a smallengine which
would propel the car from station to station? To in-
crease the efficlency,thecompressedairmight be heated
in the cylinder of theenginewith a suitable lamp. 2.
: Couldnotgasbe generated out of water by electricity,
! with a sufficient force of expansion to run a small en-
gine? 3. As the Nicholson pavement is apt to rot soon,
wouldit not bebetter tolaya floor of boards,asin the
Nicholson,thenathinlayer of sand,and perhaps coal
tar or cement,and on that basis (while the cement and
sandortarisyetsoft)put common paving stone? An-
swers: 1. We have published accounts of therunning of
suchcars. Itisprobablyan expensive method. 2. Not
economically. 3. TheNicholson pavement, as generally
t laid, does not have a good foundation. Were this at-
tended to, and proper care used in the selection of the
blocks, wooden pavements would be very durable.

W. T, H. asks: How can I put quicksilver

on glass, to makea looking glass? Answer: Plage a sheet
of tin foll, the size of the glass, upon a perfectly smooth
solid marble top table, and carefully rub down all the
wrinklesin the metal with a brush, taking care not to
break the foll. Then pour over it a small portion of
mercury, and rub it over the tin foll gentlywith a clean
plece of very soft woolen stuff. Then pour omnas much
mercury as it willhold,placinga stripof cloth around
the edges to prevent waste, and slide a perfectly clean
anddry sheet of glass over the surface of the )iquid
metal,beginningat one end and ending at the other.
Some experience 18 necessary in sliding the glass, to
make a perfect mirror. Afierwards the glass 1s Dlaced
underheavy weights, to remove superfluous mercury.

0. M. says, in reply to the question of
E. C. M., p. 250, a8 t» whece a body sliding down theside
of a hemisphere whose base s horizontal,willleave the
side: I think it willvot leaveit atall:for after 1t starts,
there will be. as 1t were, two forces acting on it, the
original movingforce accelerated by the force of grav-
ity, acting in a line tangential to the sphere, and the
:force of gravity acting in a line perpendicular to the
base. The tendency would then be to move in the diag-
onal of these two forces, which lies within the base of
the hemisphere; hence it would never leave the side.
Answer: When the body is at its starting point,the
propelling rorce is applied tangentially, or in.a horizontal
direction. Hence the resultant motion will be that due
: to motionin a horizontal direction and vertically down-
- ward ; and this resultant may fall without the base of
the hemisphere.

F. H. M. asks: Is there any metal, or com
position of metals, or any other known substance, that
will break the attractive power of a magnet if placed
between it and its armature? Answer: We think not.

C. W.C. asks: How can I plate polished
steelwithnickel? Answer: See page 266,current vol-
ume. Probably it will be cheaper and mure satisfacto-
ry for you tosend the articles to an establishmentwhere
they make a specialty of such business.

F. W. W, asks: 1. Is there any known
¢hemical which,if contained in an airtight chamber,
would make suficient heat to boil water? 2.1s there
any known comb nation of chemicals which will bhave
the desired effect? 3 Is there any known chemical
which, if confined in an alrtight vessel, will burn and
make considerable vapor? Answers: 1,2. Yes. Lime
and watar. 3. Yes. Gunpowder.

i BE. W. asks: How can I make Russianshee

.iron? Answer: Russian iron,so called,is not maae in
! Russiaexclusively,if indeedanythatwe usecomesfrom
| that country. Very pure iron is used in the manufac-
! tureof thesesheets. Theglossyappearance is produced
' by heating the sheets, moistening them with a solution

' of wood ashes, and passing them through polished steel
rollers.

C. V. D.says: A vessel, 6 feet in diameter
at thebottomand 5} feet at the top,is6feet deep. How
can I estimate the amount of outward pressure upon
the hoops of sald vessel? What1s the least amount of
common hoop ivon that will resist the pressure,the ves-
sel being fllled with water, and where should the hoops
beplaced? Answer: Ifthe vessel is fillled with water
thepressure on the base 1s equaltothe weight of aprism
of water whose base 18 equal to the base of the vessel,
and whose hightis equal tothe hight of thevessel. The
pressure on thesides of the vessel 18 equal to the weight
of a prism of water whose base is equal to the area
of surface pressed, and whose hight. is equal to the dis-
' tance of the ceater of gravity of the vessel below the
surfaceof the water. Kuowing the tensile strength of
the hoops to be used, their size can readily be propor-
tioned.

L. 8. asks: How can I get rust, caused by
salt water, off fine steel instruments? I cannot use
emery,afile,oranything of the sort. Answer: If there
are parts that you cannot reach with any rubbing instru-
ment, you probably cannot remove the rust. We havean
idea however, that you can succeed ia arrangingacloth
or brush so that you can polish every part; and in this
case, youcan clean the instruments with oil and fine
brick dust,atterwards applying some polishing powder.

D. L. 8. asks: How can I remove decey
scratches from a planoforte case? Answer: This i‘s
work for an expert, and we hardly advise you to at-
temptit. Theseratches,whenverydeep,aresometimes
filled with a cement which 18 colored to match the wood,
andthen the whole1s re-varnished. In ordinary cases,
veryfite sand paperis used. The wood then requires
to be polished and varnished.

A.T. asks: What book gives, in the most
condensed form, the relative strength of metals ard

woods? Ialso want books on the workings of the dif
ferent trades, as text books for a class in mechanics.
Answer: We advise you to correspond with Professor
R. H. Thurston, Professor of Mechanical Engineering in
the Stevens Inst.tute of Technology, Hoboken, N.J.
W eare sure thath 2 will be glad to give you the desired
information; while his experience and ability will make
his reply of pecullar value.

P. P. H. asks: 1. What power is required
todrive a sewingmachine? 2. To whatpressurecan air
-be conventently gompressed in a suitable recelverby the
air pump? Amswers: 1. From 550 to 1,000 foot pounds
per minute, varying with difterent machines. 2 Thein-
ventorof the Giftard injector states that he has com
pressed alr, by the use ofa piston of his own design, to
more than 1,000 atmosplieres, or till it attained a press~
ure of about 15,000 peunds per square inch.

W. L. C. sa{s: We have occasion to use a
large number of hard rubber balls for t:sting castings
by water pressure, and we find that the ballsget dry and
hard, consequently soon crick and break. How can
they be kept soft and pliable? Answer : Probably you
cannot restore their former qualities. Your best plan
will be to purchase a superior clags of rubber.
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