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The Chargefor Insertion under this head is 81 a Line.

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

Root’s Wrought Iron Sectional Safety Boiler.
1,000 in use. Address Root Steam Engine Co. 2d Avenue
and 28th Street, New York.

Lane’s Monitor Turbine Water Wheel at
the Fair of the American Institute. See advert’s, p. 284,

The Jilz Well Auger is the best thing in
the world for prospecting for coal and ores and boring
wells. Address Well Auger Company, St. l.ouis, Mo.

‘Wanted—Manufacturers for the Best Com-
bined Hay Rake and Tedder in use. Light, simple, dura-
ble and cheap. Principle new. Has taken First Pre-
miums wherever shown. Testlmonials, I1lustrated Cir-
culars, &c.,sent by C. La Dow, So.Galway,N. Y.

Wanted—A Second Hand No. 3. Fowler
Press. address Iron, Room 19, No. 430 Walnut St., Phila.

See the Barnes Foot and Steam Power Scroll
Saw, at Fairs American Institute, New York, and Chi-
cago Industrial Exposition.

For Sale, cheap—A vertical resawing ma-
chine, in good order, Roff and Huntingtor’s make, price
$500. Enquire at 18 Cortland St., In trunk store, N.Y,

An Inventor of fine Steam Enginery to pro-
pel and steer present N. Y. & Erie Canal Boats, will
show model to a party who might take chief or sole in-
terest, low. Address, with references, Walter King,
Richmond, Missouri.

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

‘Woodburytype—or Photographs in perma-
nent ink, on paper and glass. Specimens on exhibition
at the Fair of the American Institute. Used largely by
Machinists and Manufacturers. Send for Price list to
Am. Photo-Relief P’tg Co., 1002 Arch Street, Philadel-
phia, Pa. J. Carbutt, Manager.

One of Root’s No. 4 Rotary Blowers for Sale.
Used two years. J.H. Sternbergh, Reading, Pa.

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

Patent on a powerful popular Microscope
for Sale. Address James H. Logan, 12 Cedar Avenue,
Allegheny, Pa.

Chicago Exposition—See Abbe’s Bolt Forg-
ng Machine and Palmer’s Power Spring Hammer, there
on exhibition. S.C.Forsaith & Co.,Manchester, N.H.

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

Enpines, Boilers, &c., bought, sold and ex-
vhanged. Al kinds constantly on hand. Send for cir-
cular. E. E. Roberts 52 Broadway, New York.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus forholstingand conveying material by ironcable
W.D. Andrews & Bro. 414 Wuterst.N. Y.

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

Sewing Machine Needle Machinery—Groov-
ers, Reducers, Wire Cutters, Eye Punches, &c. Hendey
Brothers, Wolcottville, Conn.

Buy Band Saws and Saw Benches of Gear,
Boston, Mass.

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

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

Patent Petroleum Linseed Oil works in all
paints as Boiled LinseedOil. Price oxnly 50cts. a gallon,
116 Malden Lane, New York.

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 Malden Lane, New York.

Horizontal Engines, the Best and Cheapest,
at Gear’s, Boston, Mass.

‘We sell all Chemicals, Metallic, Oxides, and
Imported Drugs; also, * Nickel Salts ” and Anodes for
Plating, with full printed directions on Nickel,in pam-
phlet form, which we malil, on receipt of iftycents, free.
A Treatise on ‘“Soluble Glass ” we mail for §1 also. Or-
ders willreceive promptattention by addressing L. & J.
‘W. Feuchtwanger, 55 Cedar Street, New York.

Belting—Best Philadelphia Oak Tanned.
C. W. Arny, 301 and303 Cherry Street, Philadelphia, Pa.

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

For patent Electric Watch-clocks, address
Jerome Redding & Co. 30 Hanover Street,Boston,Mass.

Catalogue on Transmission of Power by
Wire Rope. T. R.Balley & Valil.

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

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

Lathes, Planers, Drills, Milling and Index
Machines. Geo. S. Lincoln &Co.,Hartford, Conn.

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

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

For best Presses, Dies and Fruit Can Tools
Bliss & Willlams, 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.

Gauge Lathe for Cabinet and all kinds of han-
dles. Shaping Machine for Wooedworking. T.R. Balley
& vall. Lockport, N. Y

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

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

For Solid Wrought-iron Beams, ete., see ad-
vertisement. Addreas (iuon Iron Mills, Pitteburgh, Pa.,
for lithograph, etc.

Hydraulic Presses and Jacks, new and sec-
ondhand. E.Lyon,470GrandStreet, New York.

Damper Regulators and Gage Cocks—For
the best. address Murrill & Keizer, Baltimore, Md.

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

A Partner Wanted—In the manufacture of
Linsee d Oll; also, Oil Machinery. Address Box 159 East
Jes Moines,Iowa.

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

Boring Machine for Pulleys—no limit to

.apacity. T.R.Bailey & Vsilwockport. N.Y.

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

At American Institute and Chicago Exposi-
tlon—Boult’s Unrivaled Paneling, Variety Molding and
Dovetalllng Machine. Manufactured by Battle Creek
Machinery Company, Battle Creek, Mich.

Wanted—Some %ood Stove Patterns, and a
first clags Moulder. E. Q. Dutton, Cato, Cayuga Co.,N.Y,

Wanted—A Reversing Oscillating Engine,
cylinder about 6x12. Address, with description and
price, Box 559, Owego, Tioga Co., N. Y.

EPONDENTS 2]

S. R. should paint bis iron fence according to the di-
rections on p. 295, vol. 28.—R. R. R. should correspond
with a boat builder.—A. D. B. will ind the manufac-
ture of collodion described on p. 171, vol. 28.—C. C. D. &
Co.should write to the Inventor, whose address we
gave on p. 407, vol. 26.

I. N. P. asks: What does the word dacteria
mean, and what 18 its origln? Answer ; Bacterla are
vegetable forms of life of the lowest order. They are
mere points of organized matter, liable to appear in any
solid or fluld substance containing vitalized matter.
The Greek bacteria means a staft orsupport, but theety-
mology of the word asapplied to organiclifeis unknown
to us.

E.N. M. asks: 1. What meaning have the
small capital letters placed on the four corners of the
postage stamp of Great Britaln? 2. Howmany volumes
were there In your old series? 3. What is the difference
between a sulphide and sulphate? Answers: 1. They
are merely for the guidance of the engravers of the
plates. 2. Fourteen. 3. A sulphate 18 a compound of
sulphuric acid with a base asulphideis one of hydro-
sulphuric acid with a base.

C. H. G. asks: How can I make an elastic
clear varnish? Can india rubberbe dissolvedinalcohol,
andhow? Answer: India rubber cannot be dissolved
inalcohol. Its proper solvents are, ether, chloroform,
or, better, bisulphide of carbon. An elastic varnish can
be made by dissolving 1} ozs. india rubber, cut as small
as possible, in 1 pint of bisulphide of carbon.

8. P. & Co. ask: How can we deposit bright
copper on unpolished cast iron by dipping? Answer:
Use a solution of sulphate of copper 3% ozs., sulphuric
acld 8} ozs., and water from 1 to 2 gallons. Small arti-
cles can be convenlently coated by jerking them about
In sawdust or bran soaked in the above described solu-
tlon.

P. 8. asks: 1. How can I get hazel nut
stains out of a linen shirt bosom? 2.Is there such a
thing a8 a miner’s compass? Answers: 1. Soak the
spots with a strong solution of oxalic acid, and then
throw the acld away, as it is a poison. 2. You can get a
miner’s compass at any opticlan’s store. Very small
samples of any substance can be sent by mail.

A. R.G. says: We are having some trouble
in taking the oxide offsheetiron. Weareworkingnow
with a lead tank, %% 1rch thick, placed in a
wooden tank; but it continually leaks. We use the
oll of vitriol and water heated by a jet of steam; but
when we solder the cracks, it eats the solder off. Is
there any other material that will do to make boxes?
Wehave tried wooden boxes, but cannot keep them
tight. What Is the best process to take the oxide oft
sheet Iron, so that it will answer for tinning and gal-
vaoizing? Answers: You are using a good material and
process for removing the oxide from the surface of the
iron. The trouble with the lead lined tank can be re.
moved by burning or melting the edges of the sheet
lead together by the blowpipe, instead of soldering.
This Is done in the erection of sulphuric acid chambers
bymen called # lead burners,” with some one of whom
you should communicate. There 18 consequently no
necessity for casting so expensive a contrivance when
ordinary sheet lead, enclosed in wood, can be made to
answer.

N.O. A.asks: How can I tell gold from
other metals? How can I ascertaln the fineness of
gold? Answers : Metallic gold can be almost invariably
distinguished by an experienced eye by its rich yellow
color. Touch it with a drop of strong nitric acid and
notice whether any oxidation, effervescence, etc., takes
place. If no effectis produced, the article may be con-
sidered as gold on the outside. This test s, of course,
onlya very partial one, ag the gilded sham jewelry may
withstandit. To ascertaln the fineness of gold, that Is,
how muchreal gold there may be in or on a gildedmetal
oralloy,thespeeimen must be analyzed by a chemist.
This can be done by dissolvingthe gold material in agua
rcgia, and afterwards precip.tating the gold by a solu-
tion of protosulphate of iron (copperas). The precipi-
tate (washed,drled and gently heated) 18 weighed as
pure gold.

B.F.D. asks: Is there anything that will
take the stain of nitrate of silver from the hands as well
as cyanuret of potassa, and be less polsonous? Answer :
Try a solution of the hyposulphite of lime, potash, or
soda.

J. W.asks: How can I get rid of the un-
pleasant odor arising from new feathers? They have
been thoroughly washed In hot water, sun alred, and
welldried. Answer: Wash the feathers with a weak
golution of carbonate of soda, or water to which a little
solution of chloride of lime has been added, then rinse
in clean water and dry thoroughly.

B. asks: Can you inform me what liquid
Professor Tyndall used (in his lectures last winter) to
blow his large soap bubbles with, and (2) how hydrogen
soap bubbles are blown? Anpswers: 1. As far as we
know, he used a very strong solution of hard soap. 2.
Hydrogen bubbles are blown in the same way as alrbub-
bles, hydrogen gas being dellvered into the bowl of the
pipe instead ef air. Hydrogen is easily made by pouring
dilute sulphuric acld upon scraps of zinc.

J. D. B. asks: How are transfer pictures
put on,and what are the Ingredients? Answer: Dis-
solve 2 ozs. glue, ¥ 1b. starch, 4 table spoonfuls glycerin
in % gallon water. Puttwo coats of this on the paper
to be printed, and then print in colors. Transfer the
plcture by damping the print,and then placing it on the
object to be ornamented, the surface of which should be
previously varnished.

R. B. B. asks: How can I dissolveisinglass?
Answer: If you mean isinglass, a specles of fine glue, it
is soluble in water. If you mean mica, the transparent
mineral used instovedoors,and which some people call
isinglass, it 18 insoluble,

D. P. W. asks: Will discharging the ex-
hauststeam Into the chimney injure thesame? Answer:
Yes; eventually it will soften and disintegrate the
bricks and mortar.

B. C. M. C. says: Please give best process
for annealing small steel forgings, from ¥ 1b. to 10 1bs.
in weight? Answer: Heatthemin amuffieorsand,and
allow them to coolslowly.

J. E. E. says: In your issue of October 11,
page 225, under the heading of “Scientific and Practical
Information,” there I8 an account of the instantaneous
lighting of the Jewishsynagogue on Lexington avenue,
New Yorkcity. Was the light produced by a precon-
celved plan? If so, please explain the modws operandi.
Or wasit involuntarily produeed by the electrical influ-
ence upon the audience? Answer: It was produced by
electrical influence upon small bits of platinum wire
placed over the orifices of each gas burner. Series of
these bits of platinum were connected by ordinary cop-
per wires with a galvanic battery. On closing the eir-
cuit, the electricity passed through the wire and through
the platinums, which, being very small, offered so much
resistance to the passage of the electricity as to become
heated white hot; and the gas, being at the same mo-
ment turned on, was instantly ignited.

W. A. says: It is a well known fact among
practical men that no rule for width of belts is re-
liable, as no two rules give the same results. The
greater the width of the belt, the greater 1s the error.
If a 11inch belt at a velocity of 750 feet per minute is
right for a horse power, why do we not use a belt 50
inches wide to transmit 50 horse power? It seems that
the experiments upon which the formulas have been
obtained have been from small belts of single thiek-
pess. Practical results show that the power of a belt
to transmit force is more nearly as the square of the
breadth. ¢I will cite a few cases as examples, the
pressure being taken inthe cylinders: 1. Engine 8 x 12,
pressure 70 1bs., 80 revolutions, with 5 feet driving pul-
ley to 24 Inch one on line shaft; belt 9inches wide, of
double thickness, and 41 feet long.

50-20 X 70 X 160 feet = 562912 foot pounds
speed of belt 1570 X 80 = 1256 feet per minute
49'77 1bs.perinch of belt. 2. Engine 18 x 80, pressure 60
1bs., 62 revolutions, with 5 feetdriving pulley and a heavy
fiy wheel, 15 inch double beltdriving on to a 82 inch pulley
online shaft ; distance between centers of pulleys, 17 feet.

. 18278 X 60 X 810 = 2468778 foot pounds __ 553494
speed ofbelt 1570 X 62 = 97340 feet per minute
=169-08 Ibs. per inch. 8. Results from an elevatorstrap 23
inches wide, single belt, driving pulley 18 inches diameter,
124 revolutions; driving on to a 14 inch pulley without slip-
ping; between centers of pulleys, 10 feet. Effect, 1000 Ibs.

81000 foot pounds
speed of beltd 712 X 124
58:05=21'42 Ibs. perinch. This weight was the utmost ca-
pacity of the belt,and more would cause it torun off.
Many cases to the contrary, where bad judgment had
made the results quite insignificant throughtheslipping
of the belts, might be cited. Answer: In case proper
constants are obtained by experiments with small belts,
there scems to be no good reason that they should not
apply to large ones. The driving power of a belt de-
pends upon the friction between it and the surface of
the pulley, which is proportional to the pressure or ten-
slon of thebelt, and independent of the width. Hence,
if we could make a belt one inch wide strong enough, it
might transmit a8 much power as anotherbelt20 inches
wide. The last example ¢ited by our correspondentis a
reliable one, giving observed results; and it 18 experi-
ments 6f this kind which we would desire our readers to
forwardto us. The other examples,in which the power
iscalculated, do not seem to be so rellable. The calcu-
lations t 1ke no account of the back pressure in the eyl-
inder, of the loss of pressure between the cylinder and
boliler,of the expansion and cushion, if any,and of the
friction of the moving parts. The judgesat the Falir of
the American Institute may have an opportunity to
make tests of the value of pulley coverings in compari-
son with the ordinary method of transmitting power
onsmoothpulleys; and we hope thatif they do investi-
gate the matter, they will determine some rules that
will be of value to the engineering community.

H.B. suys: I commenced ferrotyping, but I
get nothing hut more orless foggy pictures. Iam sure
the fault lays in the nitrate bath. Whenever I make
the bath, as soon as the silver dissolves in the water, it
gets a milky appearance and gradually comesto achest-
nut brown. If I leave it tostandfor24 hours it gets
clear,and a brown precipitate forms. I use common
well water, filtered through paper. Can you tell me
what causes this brown precipitate in the nitrate silver
solution? Answer: Your trouble is due to bad water.
Youshould always use distilled water for a photo bath.
You can easilymake distilled water by placing a tin fun-
nelover a water potandboilingthe water. The inner
edge of the funnelshould be turned up so as to form a
ledge to catch the condensed water, and there should be
a spout to lead 8ff the drip. Thesteam thatrisesis con-
densed by contact with the funnel, runs down into the
ledge and out at the spout. A common iron pot,usedin

the kitchen on the stove, willdo.

J. @, agks: 1. What would be the best way
to stop a leak in a gas pipe, where there is great expense
Incurred in getting at the leak ? Is there any chemical
composition that I can pump through the pipes to rust
the leak up without injury to the pipes, as the leak I8
small but very troublesome? 2. Why does lightning
sometimes tearandsplinter trees fromthe ground up-
wards, and at other times downwards? Answers: 1.
You might coat the interior of the pipe with hot coal
tar,and then you could inject some rusting composi-
tion which would be drawn to the hole;after 1t had set,
the remainder could be washed out. 2. It may be that
in one case the tree 18 struck directly, and thatin the
other the stroke is communicated from the ground.

C. H. H. asks: Is there anything with which
I can produce a whitecolor oniron or brass, except by
palnting with ordinary white paint? Answer: You can
apply a white enamel,such as yousgee in some iron pots.
See page 149, volume XX VIIIL.

A. A F. asks: 1. What makes it dangerous
to load a cannon without thumbing 1t? What causes
the po wder to catchfire? 2, What particular properties
have flint and steel, that fire 1s seen when they are
brought together with quick rapid strokes? Anpswers:
1. The vent s closed to prevent the admission of air. 2.
The friction between the two substances raises the par-
ticles that are broken off to a red heat.

W. & L. ask: What do you think of petro-
leum as a® agency for the removal of scales from boil-
ers? Would not an agent which issufficiently powerful
to remove or decompose a substance formed upon the
flues and plates of the inside of a steam boiler also de-
stroy the iron, ag the scale 18 harder than iron? Petro-
leum possesses the property of removing the hardest
scales In any steam boiler that Thave yet seen. It has
been brought into general use here in our locality, and
more explosions have occurred here than ever before.
Engineers are competent, water seemingly good, and
our boileriron has stood a tensile strain of sixty thou-
sandpounds to the square Inch. Answer: So far as we
know, the petroleum does not lnjure the iron. It is
quite possible that the boiler you speak of may have
been much corroded, and that the removalof the scale
revealed the defects.
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C. H. 8. asks: How can I make a dip for
cleaningbrass rough castings,so that thev will look
bright and retain their color when exposed to the
weather? Answer: Brass, however highly polished,
will not retain its brightsurface long when exposed to
the weather. We would therefore adviseyou to use a
simple lacquer or varnish for the brass after it is well
polished. This you can make by dissolving 8 ozs. of
shellac In 1 quart of strong alcohol, and using the clear
portion,applied by a fine brush on the polished brass.
A good polish forbrass is rottenstone made into a paste
withsweet oll. You can give brass a fine color, by
washing with a stronglye of redalum (1 0z. alum to 1
pint water), then rinsing with clean water, and finally
finishing with fine tripoli.

J. A. asks: How many horse power have I
in a stream of water with a fall of nine feet? Answer:
You do not send enough data to enable us to answer
this question. Probably if you communicate with
water wheel manufacturers, you can obtaln such infor-
mation as you desire. Send them thehightof the water
over the bottom of the opening, or the mean velocity
with which it lows through the opening.

C. F., B. asks: How can I lay out a small
bracket from a large one 8o as to hav e them both of the

same pattern? Apswer: You can do it bymeans of tae
pantagraph, described and illustrated on page 99, ful
XXVIII.

K. F, agks: Can galena be roasted in the
open alr by staking, as the ordinary sulphurets are?
Apswer: We have never heard of the process of roasting
galena belng practiced. Fromthe fact that galena melts
before the blowpipe, owing to the large percentage of
lead (85 per cent), If its roasting were attempted in the
wayindicated 1t would be apt to fuseand run together,
thus defeating the object in view.

A. Q. N. asks: What course shall I pursue
inorderto become acivilengineer? What amount of
educationis requisite, and how can I get into the busi-
ness? Can I teach myself drawing; if so, what are my
best alds? Answer: It i8 possible for any young man
with energy and talent, to educate himself, but of
course there are many difficulties in the way. A good
civilengineer must understand mathematics and the
principles of natural philosophy; and there are many
other things, which he can only acquire by experience.
Try and get some position in the surveying party on a
railroad, to make a start. Professor Warren’s elemen-
tary works on drawing are well suited to those who
wish to instruct themselves.

G. W. C. asks: 1. How can I melt brass
and copper? 2. What kind of molds should be used?
Will wooden ones do? Answers: 1. Use a crucible
madeof fireclay or black lead. 2. Molds can be made
of sand or plaster of Paris. Wood will not answer.

W. agks: 1. Will you pleuse givemearule
forfindingthe dlameterof a wheel when the circumfer-
ence 18 known, and vice versa? I have two arithmetjcs,
one of which gives 3-14716 or 8¢ as the divisor or multi
plicand,ard the other, 3-1416. Which 18 right? 2. In
making calculations for spur gear wheels, should I draw
the circumference to the base of the teeth or calculate
from the outer circumference? 3. Ina process as that
described on page 194, present volume, does the water
evaporate or lose 1ts bulk by expansion and condensa.
tlon when there 18 no escape by leakage? 4. Will you
namesomegoodbookthat willald me in making pat-
terns for modeis? 5. Will you please tell where I can
get the book that is to be issued monthly at the Patent
Office? Angwers: 1. The number 314159265 18 the ap-
proximate value to be used. More commonly, we em-
ploy 3:1416, which is sufficiently correct for general op-
erations. 2. Calculate the circumference at the pitch
line, between the points mentioned. 3. The waterevap-
orates,and has its bulk incressed. The steam is then
condensed, thus restoring the original bulk. 4. We do
not know of any single work that will give you the de-
sired Information. 5. We suppose you refer to the
weekly volume. Thisis notsold to privateindividuals.

C. C.T. asks: How far will a siphon draw
water? Answer: The waterwill rise in a siphon to a
hight due to the pressure of the atmosphere, or nearly
to 34 feet. ’

L. H. asks: How can I construct a force
pump? Does it make any difference whether I put the
alr chamber between the two check valves? I want it
toliftwaterabout 2 feet. I tried a }$imch recelving
valve and a % discharging valve. Answer: We get
verylittleldea from your letter as to what you wish to
accomplish. Place the air chamber beyond the delivery
valve of the pump.

A. W. F. says: In your issue of August 23,
1873, on the * Manufacture of Oll of Vitriol,” by J. F.
Gesner, M. A,, I find sulphuric acid described as Hy SO,
and in another place as 803 H,0,and water as H;0. My
knowledge of chemistry wouldmake the former H 8O, or
80, HO, and the latter HO. Please inform me which {s the
correct way. Answer: The writer of the article re-
ferred to has followed the bestandmost recent author-
itles. Chemists differ as to the symbelic notation of
water, but whether we #rite it HO or H,0, no difference is
implied in the relative weights of the combining ele-
ments. When water is submitted to electrolysls,it is
well known that hydrogen s given off at one pole and
oxygenat the other.” Therelative weights of the gases
thus evolved always remain the same, that 18 8 parts by
welght of oxygen are given oft to 1 of hydrogen, 9 parts
of water always ylelding these proportions. But there
are two volumes of hydrogen to one of oxygen, and the
question is: Shall weregardthese two volumes of hy-
drogen as 1 equivalent and the volume of oxygen also
as1,andregard water as a binary compound, or shall
we call the 2 volumes of hydrogen, 2 equivalents, mak-

‘Ing equal volumes tae equivalents of each element and

regard water then as a ternary compound? Under the
first supposition water is written HO, and under the sec-
ond H,0; but in H,0, oxygen is regarded as having twice
the atomic weight of the oxygen in HO, thus preserving
the relative weights. Under this system the atomic
welghts of severai other elements are also doubled, a8
those of carbon,sulphur,etc., hydrogen being taken as
the standard.

H. H. T. agks: Are cast iron sectional boil-
ers as safe as wrought iron botlers? Answer: In regard
to sectional boilers a committee of the American Insti-
tute Falr,in 1871, made the following remarks: Your
committee feel confident that the introduction of this
class of steam boilers, will do much toward the removal
of the cause of that universal feeling of distrust that
renders the presence of a steam boller 86 objectionable
in every locality. The difficultiesinthoroughlyinspect-
ing theseboilers, in regulating their actlon, and other
faults of the class, are gradually belng overcome, and
the committee look forward with confidence to the
time when their use will become general, to the exclu-
sion of the olderand more dangerous forms of bellers.”
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H. P. M. asks: 1. Inbuilding achimney 75
feet in hight, which would create the most draft, one
started at 2 feet square on the Inside at the base, and
spreading outto 3} or4 feet at the top,or one- 2 feet
squareallthe wayup? What 18 the theory? 2. What
is the best method of brightening upsmallcastingsina
mill? Answers: 1. Probably it would do betterif made
of the same size all the way up. 2. The castings may
be dipped into sulphuric acid,and then placed in a re-
volvingeylinder,or polished on a wheel.

W. 8. asks: Which will sustain the great-
er weight, a solid stick of timber sawn 10 inches square
and 30 feet long, with the ends resting upon blocks
without any other support, or the same amount of tim-
ber in three separate pleces, each of 3§ inches in thick-
ness, set up edgewise, side by side? If there isany dif-
ference, please give the principle. Answer: If all the
sticks are of the same quality, the same amount of
welght can be sustained in both cases.

F. E. P. says: In electroplating sewing ma-
chine attachments, Ifind it very difficult to deposit the
silveron the solder at the joints. I have tried several
dipping compounds, but with poorsuccess. I havetried
copper plating; but the copper will not stick firmly
enough. Can you give me any information on the sub-
ject? Answer: To prepareyourarticles forplating: first
boil them in a solution of caustic potash to free them
from grease. Then dip quickly in red nitrous acid to
remove anyoxidefromthesurface,and afterwards wash
well to remove every trace ofacid. Then dip into a so-
lution of mercuryin cyanide of potassium (not toolong),
and afterwards wash in water as before. Theamalgam-
ation of the surface effected promotes the adhesion of
the film of silver.

M. A. P. asks: What can I use to cement
the joints of vitrified pipe forconveying strong acetic
acld? Answer: Mix equal parts of pitch, resin, and
well dried plaster of Paris. This is used for the mason-
ry of chlorine chambers and vitriol works.

H.F. asks: Arethere three rails used on
the track of the Rigi rallway? Answer: Yes, and the
central rail 18 a rack into which a toothed wheel of the
locomotive gears.

T. H. asks: What is an anemometer? An-
swer: The usual instrument for measuring the velocity
of the wind i1s formed of two wires crossing at right an-
gles. at each end of which 18 a cup-shaped vane, placed
with 1ts concave side to receive the current. A counter
1s employed to register the number of its rotations ; and
1t must be nearly free from friction, or its indications
will be valueless.

J. H. M. asks: Can you give me a recipe
for stainingbutternut wood in imitation of black wal-
nut? Answer: The following is highly recommended:
‘Water 1 quart, washing soda 1}302z8., Vandyke brown 2%
0z8.,bichromate of potash I oz. Boil for 10 minutes
and apply witha brush.

L. C. asks: 1. What book contains the most
accurate tables of the number of bricks required for
walls and cisterns; the quantity of lime and sand fora
certain number of bricks; the day’s work for bricklayer;
and the cubic yards to be excavated for a cistern, tank
or cellar? 2. How is puddling for bottom of water res-
ervoir made, and how thick should it be? Answer: We
know of no book that can be relled on to give you this
information. Consulta goodmason, orbuilder. 2. Read
o1careicle on page 240,current volume.

U.T. K. asks: Can a low pressure single
cylinder marine beam engine be worked with one ¢ylin-
der head broken out? If it can, what course can be
taken toforma vacuum in the® condenser? Would it
be necessary to take any buckets off the Wheels? An-
swer»In King’s work onthe steam engine, page 98, this
matter 18 referred to as follows: “Disconnect the steam
and exhaust valves from the damaged end of the cylin-
der, if the engine be fitted with poppet valves, and let
the atmospheric pressure force the piston in one direc-
tion, the steam being used for the opposite direction.
Should the engine be fitted with a slide valve, close up
the opening into the damaged end of the cylinder by
fitting in, steam tight and in a substantial manner,a
block of soft wood.” In such a case, it would probably
be necessary to remove some of the paddle floats, or to
reef thera.

T. 1. B. says: In answer to my inquiiyv as
to how I could supply a small boilerwith water,you gay :
By the direct pressure of the steam, using an arrange-
ment like an equilibrium oil cup. Will you please give
a more definite description of the article ? Anpswer: The
appended sketch will
probably enable you to
understand thearrange
ment. A 1s a vessel of
suitablesize,connected
by a pipe, B, to the
check valve of the boil-
er, by C to the steam
space,and by D to the
water supply—each of
these pipes having a
cock or valve, so that
1t canbe closed at pleas-
ure. E 18 an escape
pipe and valve,opening
into the air. The oper-
atlon 18 as iollows:
Close valves in pipes B
and C, and open those
in pipes D and E. The
water will then run into
the vessel A. When it 18 full, close valves in pipes D
and E, and onen valves in pipes B and C. The vessel A
being above theboller, the water will runinto the boiler,
as the steam pressure on top of the water in A 18 the
same a8 the pressure on top of the water in the boller.

H. C. P. asks: What weight will a flat bot-
tomed boat, with perpendicular sifles, 16 feet long x 3
feet wide x 14 inches, carry? The weight of the boat 18
2001bs. How much weight will it carry when drawing
6,8 and 10 inches of water respectively? Can you give
me a formulaforit? Answer: Youdo notsendenough
dimensions to enable us to make the calcvlations, but
we willgive you the method and you can apply it. Find
the area of the bottom of the boat, insquare feet. Sup-
pose that it 18 A square feet. Then the boat, when
drawing 6,8 and 10 inches of water, respectively,will
carry the following loads: When drawing 6 inches,
A X £;X62:5—200. When drawing 8 inches, A X% X625 —
200. When drawing 10 inches, A X3 X625 —200.

G. 8. T.asks: Will sulphur water affect a
boiler injuriously,and to what extent? Is there any
way of counteracting its eftect, or of purifying the
water? Answer; We do not think the sulphur water
willinjure your boller; and we do not know of any
method you can employ, to purifythe water, that is suf-
ficlentlypracticable for general use.

A. B. asks: How can I dissolve rubber so
as to mold it into any required form? Answer-. Im
merse the rubber in a mixture of bisulphuret of carbon-
95 parts, and rectified spirit 5 parts, until it swellsinto a
pasty mass. It may then be molded inte any desired
form.

H.J. W.says: 1. Are the fumes from hot
aniline dyes injurious? 2. Where can I find some ac-
count of the manner of preparing aniline colors? 3.1
want small steel wire in the coll, cut into lengths of
three inches; what isan ordinary and cheap process for
straightening the latter? Answers: 1. We think not.
2. Relmann’s workon ‘“Aniline and its Derivatives,” will
glveyouthe desired information. 3 Draw the pleces
through an opening in which they bear at three points.
Suchan arrangement can readily be made with three
nalls.

E. A. P.asks: 1. Is thereany known law
bywhichtodetermine theamount of pressure persquare
inchrequired to compress commonatmosphere to any
desiredvolume: that is, toreduce two volumes to one,
three to one, etc.? Answer: Mariottes law 18 : The
temperature remaining the same, the volume of a given
quantity of gas is inversely as the pressure which it
bears. Therefore a pressure of two atmospheres will
reduce the volume to one half, of three to one third, etc.

J. M. B. says, in reply to R. A. C,, page 27,
current volume: “IThavemadean entire destruction of
willow swamps by chopping the trees around at any
convenient hight, and stripping the bark to the ground
and letting 1t remain ; when the sap 18 in flow, in July
or August,isasgoodtime as any. Do not chop them
down for a year or two. 4. A certaln cure for nose
bleeding is to extend the arm perpendicularly againsta
wall or post or any convenient object for a support.
Thearm on the side from which the blood proceeds 1s
the one to elevate.”

C. A.D.says: C. M, N. can precipitate ni-
trate of silver and sal ammoniac by adding to a solution
ofthe former salt a solution of chloride of sodium or
hydrochloric acid, which immediately precipitates the
sllveras a white fiocculent precipitate, the new com-
pound being, in the language of the chemist, Ag Cl
(chloride of silver). Salammoniaccanbe precipitated
by bichloride of platinum ; the precipitate is of a light
yellow color. These are also characteristic tests for
the above named salts.

J.B. W.says: C. H. A. (page 87 of your
current volume) can find the solution of his problem in
Smith’s *“ Mechanlces.” Of course the surface of the re.
volved fluid may be replaced by a rigid paraboleid, and a
material particle without friction will remain at rest
upon any part of the surface. The case of a ball roll-
ng on a surface 18, however, different. I will assume
(andafterwardprove) that the centrifugal force gener-
atedby arevolvingball 18 the same ag if the mass were
concentrated at the center of the ball. This true, the
ball will be at rest when its center 18 confinedto a para-
bola, whose equation, referred to the axis of revolutionand

29
a tangent at the vertex, as the axis of @ and 4, 1s »2= w02 Y

where g = foree of gravity = 82' -, %0 =no. of feet per sec-
ond passed over by a point one foot from the axis, @ = the
abscissa and ¥ the ordinate of the curve: Proposition : If
the center of the sphere S is confined to the parabola AB

by means of the curve MN, on which the sphere rolls, the
curve M N isnota parabola. Let F be the focus of the
parabola and draw F B Its semi-principal parameter. Draw
also NBY, a normal. From the nature of the parabola, we
shallthere have : FB = 2FA andangle NYM = 45°. When
thesphere has its centerat B, the resultant pressure of the
centrifugal forceand gravity is in the direction BN ; BN is
therefore a normal not only to the parabola but also to the
curve MN. But the curveat N being perpendicular to the
normal, it makesan angle of45° with YM, .-.if it isa par-
abola, NE, perpendicular to YM, must be its semi-principal
narameter,and E, itsfocus; and we must have EN =2EM.
But BN = EC+CN = EC+1 42 BN = FB+1 42 AM,
md 2EM = 2(FA — FE4AM) = 2(FA — } 42 AM+
AM) = 2FA 4 2AM — 4/2AM.-. ¥B+} 42 AM =
JFA+2AM — 42 AM. But FB = 2FA. Substituting,
L 42 AM = 2AM — 4/2 AM. Dividing by 42 AM,we
havei= 42 —1,or1} = #/2, whichisnottrue. .-. MN
snota parabola. Proposition : The centrifugal pressure
»f arevolved sphere is the same as if its mass were concen-
rated at its center. Let S be a sphere revolved around AY,

and consider 8 particles atits center. Let OA be the dis-
tance to the axis. Remove 4 of the particles to C and 4 to
C7, s0that AC — AO=AO — AC/. Then place2eachat DD~
D D, equally distant in front and behind AX. Finally
separateeach pair by raising one particle and lowering the
other a certaindistance. We have now taken the 8 parti-
cles from the center and placed them in correct position in
the sphere; and as this figure is symmetrical with respect
to a line parallel to A Y through its center, all the particles,

uspposed to be concentrated at the center, may be removed
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by8s and placed 1n position to make a homogeneous sphere.
‘We will now show that such a change produces no change
in the centrifugal pressure. Leta be the weight of a parti-
Elevation or vertical projection.

cle, ao=b, the distance to the canter of sphere, o = c/o =
¢, the distanceof removal. Then centrifugal pressure of 8
a
g
4wXb +c)‘1g, and of 4at ¢ it will be 4w2(b — c)%. Add-

particles at the center will be 8w?b 7, of 4 at ¢ it will be

ing these, we have, for the 8 particles after removal Cen-
trifugal preséure =P = 4W23é—(b +c+b—c)= Sw‘lba—g’

thesame as when they were at the center. Taking now a
ground plan and letting ed = ¢d’ = 4, also ad = e, we have,

Ground plan or horizontal projection.

for the centrifugal pressure of 2 particles atd: P/c = 2wl

%, but this pressure is in the directionad, and we mustre-

solve it Into 2 parts, one In the direction cd, which will be
destroyed by the opposite component of the pressure pro-
duced by the 2 particles at d/, and the otherin the direction
d/7d, which, combined with the corresponding component
of d/, will resultin a pressure in the direction ac, the same
as If the particles were at c¢. Resolving, we have for the

a b4c
pressure in d7zd: p/ = 2weX cos. cad =2wle— bie
c g g e

2w2(b+ c)% ; and as there are 2 pairs of particles the whole

pressure is P/ = 4{;,2(1) +¢) %,the same a8 if the 4 parti-

cles wereatc. Lastly, it is evident that there can beno
change of centrifugal pressure produced by moving the par-
ticles parallel to the axis, and therefore the pairs may be sep-
arated In this manner. Therefore the particles belngmoved
from the center of the sphere into position in its body, no
change is produced in céntrifugal pressure.

P. K. D. says, in answer to C. C’s query as
to press power: I wouldsuggest that to glve the amount
of pressure exerted agalnst W,it will be necessary to
know the distancefromB to the center of track roller.
Ifthe power wasappliedat the center of the trackroll-
er, then the amount would be obtained thus: Dividethe
lengthoflever E (measuring from center) by the dis-
tance from center of track rollerc to a perpendicular
line drawnfrom the point of lever attachment(to W) to
thetrack. Multiplythisby8 (thepowerobtainedbythe
line) and theregultthus obtained by the 1600 1bs. This
wlll{glve about 75024 1bs. Ncw to solve the problem
given: Diminish this result in proportion to the dis-
tance that B 18 moved upthe lever from center of track
roller.

F. A. W. says, in reply to P. T’s query as
to the consumption of water by engines in cold ascom-
pared with that in hot weather: A few years ago three
boilersweresituated on thebigherfioer of a building,
end were heated by gas that would otherwise escape.
Thisgaswas admitted to theboilers and regulated by
means of sliding gates. Thespeed oftheblowing cylin-
ders was governed of course by the velocity of the
engine, and the latter by an ordinary governor; but
this not being sufflciently accurate, it was neces-
sary to throttle the engine to drive it at the re-
quirednumber of revolutions per minute. Much prac-
ticeenabled us toadmit just sufficient gas tothe boilers
tomaintain a pressure of 60 1bs. with hardly the varia-
tion of a poundin a week,and sometimes in a longer
period. Nearlya year of such experience showed us
that,incold,damp weather, it was necessary to admit
more gas, and in warm, pleasant weather to admit less.
Of course, difference in charging would make a change
in the quantity and quality of the gas, and perhaps
augment the resistance of the alr that was beingforced
into the furnace ; but a long continued series of experi-
ments, such a8 we were obliged to make, eventually es-
tablished the fact. The bollers were supplied with a
constant stream of water, regulated arbitrarily by a
cock, and 8o accurately as not to require moving some-
times fordaystogether. “ I donot apprehend that the
cold damp weather had any appreciable effect inrequir-
ing the admission of more heat to the boilers, except by
the increased condensation of steam, which was not
morethanin ordinary engines. This same condensa-
tion willundoubtedly account forthe difference,ifthere
isany,between the effect of steamandair in a locomo-
tive.”

D. M. says, 1n answer to_the question pro-
posed by C. H. A. (page 187, vol. XXIX): Let there be
a system ofrectangular axes, having ¢ for thelir origin,
bc being the axis of X. Since the number of revolu-
tions of the balla 1s constant,a lineequalto its distance
from the axis of X and perpendicular to the same axis,
may be taken to represent the centrifugal force, the
force of gravitationbeing represented by a constant
line parallel to-the same axis,and which I denominate
by g. Therefore at any point, x/ y/, of the curve, the
resultant of the two forces will pass through the point,
x/ y/,and alsothrough a point whose equationsare x=x/
—g,and y=2y’. Therefore the equation to the resultant is

’
y—y’= —g(x—x’) which is evidently the equation to the

normal of a parabola having 2g for {ts parameter.
Davies’ ** Analytical Geometry.”)

G. W. says, in reply to H. H. J., who asked
a8 to makinga combined reaper and thresher: Itcannot
be done. At the time grain ought to be cut,it isnot dry
enoughtothresh; and if left standing until it is dry
enough to thresh, it willshellout so as to lose half the
crop,especlally if the graln be oats. It was thiswhich
made useless a harvesterin the western states. It cut
the heads oft andleft the straw standing; the heads were
to bestored in cribs or bins,1ike corn. But the heads
provedtocontalnso muchmeoisture as to cause mold
androt.

(See
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W. W, H.says, in answer to T. M. Jr., who
askshow to preserve grapes inthe bunch,fresh as when
taken from the vines: When the grapes are fully ripe,
clip the bunches from the vines carefully, and get a
water tight keg or box. Place in the bottom of the box
alayerof dried grape leaves, half an inch thick, then
layersofgrapesand leavesalternatelyuntil the vessel is
filled; natl a board on top,and bury the vessel in the
ground,where water will not stand, out of reach of
frost. Grapes put upin this way will keep fresh and
sound until April.

J. W. K. says, in reply to C. P. T., who
wants a heavy foam on a tonic beer: Use the whites of
a dozen or moreeggs in a 10 gallon keg.

J.M. B. says: “I think the blistering of
varnished cement tiles, which B. U. B. complains of on
page 171, current volume, iscausedbythe expansion of
the moisture contained in them when varnished. A
remedy would be to drive the moisture out.”

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 the Million Dollar Te lescope. By W.M.R.

On Canal Navigaiion. By T. K.

On Hatching Eggs. By B. F. 8.

On Spectroscopic Manipulation. By C.A.D

On Perpetual Motion Seekers. By F.

On Financial Science. By J. E. E.

Also enquiries from the following :

H.C.B.—C.G. T—M.W.K.—AV.L—-J.N. P.—G.M.
—J.W.8.— W.H. B.

Correspondents in different parts of the country ask
Where can [ get a cross-cut saw for getting out trunks
of largetrees? Where can I obtain cotton seed oil
machinery? Who makes shoepeg machinery, and what
does it cost? Makers of the above articles will proba
bly promote their interests by advertising, in reply,
in the SCIENTIFIC AMERICAN.

Correspondents whe write to adk 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
amountsufficient to coverthe cost of publication under
the head of “ Business and Personal ” which 1s speeiall y
devoted to such enquiries.

[ OFFICIAL.]
Index of Inventions

FOR WHICH

Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING

September 30, 1873,

AND EACH BEARING THAT DATE.

(Those marked (r) are reissued patents.]

Alarm, burglar, J. Pennepacker.......coceevuunannn 143,379
Auger, earth, W. T. Cooley.....cccevviverennnnnnns 143,276
Axle box, vehicle, 0. P. Rice... .. 143,200
Baker, folding camp, F. Lehnen...........ccoevvee.. 143,288
Bale tie, F. Cook . 143,223
Bale tie, cotton, G.N. Beard.. 143,319
Bale tle, cotton, J. M. Goldsmith.. . 143,343
Bed bottom, spring, C. W. Northrup. 143,373
Bee hive, G. Miller............. .. 143,295
Bee hive, Sperry & Chandler . 143307
Blasting squib, 8. H. Daddow . 143,396
Boat detaching apparatus, S. Speden (r) 5,584
Boats, propelling, A. Beekman.. .. 143,270
Boller composition, R. Hatfull. .. 143,240
Boot channeling, B. H. Hadley. . 143237
Boot tacking, D. M. Smyth... 143,388
Bracelet fastening, Ranger & Smiley 143,382
Bucket, dinne», F. E. Heinig . 143,241
Buckle, harness trace, H. H. Hartzell . 143,284
Building, fireproof,G. H. Johnson... 143,351
Burner for carbureters, I. W. Shaler . 143,385
Butter worker, E. E. Scott..... 143,260
Cammovement,J. E. Goodwin .. 143,285
Cane, walking. C. K. Pevey.. . 143,248
Car coupling, M. Ferren..... 143,231
Car coupling, Griffith & Miller. 143,281
Car coupling,D. M. Miller.... 143,368
Car coupling, J. D. Mills. 143,369
Car, railroad,F. Marin... 143,3€3
Car wheel, lubricating, J. H. Murray 143,370
Carpet fastener, C. Harting .. 143438
Carriage top brace, D. W. Baird . 143,316
Caster, S. Curtis . 143,334
Chair, reclining, E. C. Ranks .. 143,299
Clamp, sash anddoor, R. L. Greenlee.............. 143,236
Clock and watch key, P. J. Hofliger.. 143,285
Clock,programme, 8. F. Estell...... . 143,230
Clothes wringer, H. J. Burr... . 143,220
Coalscuttle, A. S. Thompson 143,311
Comb frame, W. Rasey............... 143,383
Compressor or blower, air, L. Chase. . 143,329
Compressor, wood, H. A. House........ . 143243
Condenser tube fastening, 8. Archbold.. . 143,314
Corsget clasp, P. Lippmann............... . 143,359
Coupling and brake, Mégy €f @l.....cceeuveennnnnn. 143,293
Cultivator, J.H. FrankK......coovviiiiiiininnnennnns 143,338
Cultivator, F. Perez........ . 143,380
Drawingroll, H. T. Robbin: ... 148,256
Dredging apparatus, E. Bazin......... . ... 143269
Dredging machine racks, R. R. Osgood............ 143247
Drill chuck,L. Parmelee......ccocvveiieniennnnnnnnns 143377
Drill, rock, D. Kennedy.. ... 143,355
Earth closet, C. C. Hagkins.....coovvvviinnennnnnns 143,239
Eaves trough hanger, T. F. Palm..........ccceuete 143,375
Edging machine, E. H. Stearns.......coeeeeveeennns 143,264
Engine crank connection, McGowan & Caldwell. 143,292
Engine smoke stack, R. Frazer.......c..coovvvvunnn. 143,339
Engine valve movement, H. C. Sergeant.......... 143,261
Eyelet making machine, Churchill & Robinson.. 143,274
Fabrics, disintegrating, M. Marshall............... 143,290
"Fare box, S. H. LIttle ..oeiuiieiniieiiieanen caennnan 143,360
Faucet, self-closing, McConnell et l.............. 143,491
Fence, portable, H. W. & R. P. Nichols. . 143,372
Fertilizer from offal, J. J. Storer.................. 143,310
Fire arm, revolving, R. White.........cccevvnennnn 143,394
Fire kindler, J. C. Crumpton ... ... 143277
Fish, etc.,preparing, W. Sharp. ... 143,386
Furnace, boiler, C. D. Smith... . 143305
Furnace, puddling, E. Riley........cccooevvvnninnns 143,301
Gas cut-off,etc., C. E. Seal (r)........ceeennnnnnn 5,685
Gate, swinging, Gentry & Collett . 143,342
Grain, ete. transporting, J. & G. Richards...,... 143254
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