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a line for each insertion ; about eight words to a line.
Adverti (s must be 7 1 at pudlication office
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Vertica! Engines, 10to 15 H. P., thoroughly wellmade.
John Hartrick & Co., 47 Gold street, New York.

For Power&Economy,Alcott’s Turbine, Mt.Holly,N.J.

Wanted. —Manufs. to make new Toy Gun and Target,
mostly of wood. Address W.D.Skidmore,3{0E.120St.,NY.

Latest and best Books on Steam Engineering. Send

stamp for catalogue. F. Keppy, Bridgeport, Conn.

*The Plumber and Sanitary Engineer " contains pop-
ular, practical, and scientific articles on drainage, water
supply, heating, and gas lighting. 15 cents a copy. $1.50
per year. P. O. Box 3037, New York.

New York Safcty 4 H P. Enginc and Boiler for sale
cheap for cash. Lovegrove & Co., Philadelphia, Pa.

James T. Pratt & Co., 53 Fulton St., N.Y. Scroll
Saws and Designs. Send for circular.

Exhibition Magic Lantern and 60 Views, only §25.
Catalogue free. Outfits wanted. Theo. J. Ilarback, Im-
porter and Manufacturer, 809 Filbert St., Phila., Pa.

A Civil Enginecr, a graduate of the Rensselaer Insti-
tute, wants employment, and an opportunity to perfect
himself in the designing of machinery. Tle understands
mechanical draughting, heat and strain calculations,
and has had practice in a shop and in the management
of marine engines, and knows French and German thor-
oughly. Address H. L. B., 40 West 19th St., New York.

Safety Linen Hose and Rubber Hose for all purposes
at the best rates. Greene, Tweed & Co., 18 Park P1, N. Y.

Babbitt Metal. Four plain receipts for making best
grades of Babbitt Metal. Send one dollar. Address
James Swan, Larned, Pawnee Co., Kansas.

The improved Gatling Guns fire over 1,000 shots per
minute, and are the most destructive war weapons ever
invented. Gatling Gun Co., Hartford, Conn., U.S. A.

For Town and Village use, comb’d Hand Fire Engine
& Hose Carriage, $350. Forsaith & Co., Manchester, N. H.

Blowers.—One No. 5,two No. 6, regular pattern, steel,
pressure Sturtevants; one No. 6, I1ot Blast Apparatus;
also other sjzes for sale very low. Exeter Machine
‘Works, 140 Congress St., Boston, Mass.

Shect Mctal Presses, Ferracutc Co., Bridgeton, N. J.

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y.

Tse the Patent Improved Sheet Iron Roofing and Drip
Crimped Siding made by A. Northrup & Co., Pittsburg,
Pa. Send forcircularand prices.

NEW BOOKS AND PUBLICATIONS.

REPORT oF THE NEW JERSEY STATE CoM-
MISSION FOR THE ENCOURAGEMENT OF

MANUFACTURES OF ORMNAMENTAL AND '
TEXTILE FaBRICS. 1878. Trenton. 8vo.,

paper, pp. 90.

Thegreaterportion of thig pamphlet is devotedtoa re

. view of efforts made at home and abroad to secure the .
. industrial and artistic education of the artisan class, the -
“ Commission Lelieving that by such means the object .

aimed at can best be attained. A bureau of statistics
| like that of Massachusetts may be made very helpfulin
carrying out the work.

GENERAL INDEX TO APPLETON'S AMERICAN
CycLoPEDIA. 1 vol. 8vo. pp. 810. New
York: D. Appleton & Co.

This volume is intended to make readily accessible the
information given in Appleton's Cyclopedia, and must
| prove a great time saver to such as have frequent occa-
" sion to consult that work. Itadds to the value of the
general volumes as markedly as an elaborate index does
to a book having a good table of contents; aud at the
1 same time it provides a handy volume for reference with
regard tothe spelling and pronunciation of names (Eng-
lish, forecign, and scientific), technical terms, and so
. on. Frequently an explanatory word or phrase 18 in-
I gerted in the index in such a manner as to obviate the
need of consulting the general volumes at all. To some
extent also it may be' helpful in the search for informa-
tion in other cyclopedias and speciul treatises,

(1) M. B. writes: Could you inform me if
|there are any set rules for the signals between the

pilot and engineer on a steamboat, and give the signals
the pilot uses in signaling boats? A. The ordinary
lcode of engine signalsisasfollows: Engine stopped, 1
| stroke on gong, goahead slow; engine stopped, 2 strokes
ron gong, back slowly.
| slowly, jingle bell, go fust; engine going ahead or
back slowly, 1 stroke on gong, stop; engine going ahead
or back fast, 1 stroke on gong, slow engine. The pilot
signals are: Steamers approaching head on—Each
| steamer must pass to the ight of the other, and the
pilot who fiit determines to turn givts one short blast
| of the steam whistle, which must be immediately an-
i swered by the other pilot. Two short blasts, answered
| by other pilot, when first pilot considers it safer to pass
to the left. Series of short blasts, in rapid succession,

(9) C. N. O. asks: Which will support the | considered the best oil for cylinders? A. Wedo not
g eater weight, a 12 foot 8 inch diameter solid column, : know of any very simple tests except that pf use. Sqme
ora 12 foot 8 inch diameter 34 inch metal hollow col- ot the natural olls are much used for cylnder lubrica-
umn? A. The former. , tion.

If a machine were made touse any natural force,as  (19) S. K. asks if the United States Steam
gravity, continuously, wouid it be perpetual motion, as , Boiler Explosion Commission will experiment again this
that term is generally used? A. Yes. ‘

_year. A. We believe the Commission has adjourned sine
(10) W. H. B. asks fora method of prepar-

die.
ing paper blue for clothes.  A. Mix dry Prussian blue  (20) D.8. E. asks: Isitat all possible for
with about 60 per cent of hot water and 15 percent of

a steam boiler to burn out if it is kept free from scale
potassium ferrocyanide (yellow prussiate) in powder; and has the proper care in keeping it clean? Even with
pass the mixture through a fine sieve, dilute it with a

a forced fire or a blast, can the boiler receive any injury
little hot water, and pass the dry unsized paper through | When the above care is taken? A. If the hoiler is so
the solution, and expose it to warm air until dry. designed that there is not a free circulation, it can be
. burned, wh rfectly cleaned, b ful blast,
(11) G. A. R.asks: What is the best and = o - WV on periectly cleancd, by a poweriul blas
| cheapest substance to enamel bricks, and the mode ap- | (1) C. E. G. asks: I wish to raise the great-
pertaining? A. Ordinary red tiles may be enameled or | €8t amount of water possible, using a 5 or 10 horse
glazed by subjecting them, while well heated, to the Power engine. Please give the best machine for that

Engine going ahead or back '

action of the vapor of common salt fused in the fur- - Purpose. A. We think a good rotary pump will give
the most satisfactory results.

| (%) G. W. writes: As wec contemplate
building a stcamboat we have clubbed (gix of us) to-
gether, and we come to you for advice. We should
like to build a boat to carry about 20 persons. Canyou
giveus anidea how to have it built, suchaslength,
width, size of boiler, engine, and screw, and about the
cost? A. Wetake the following from the price list of a
well known builderof steam yachts: Hull, 38 fect over
all, 734 feet beam, 3% feet draught. Engine, 514x 7
inches. Propeller, 3 feet diameter, 4 teet pitch. Boiler
3 feet diameter, 4% feet high, 170 square feet of heating
surface. Price $2,300.

(23) J. J. N. asks if vertical retorts for the

distillation of coal are much in use. A. Such retorts
are rarely employed in this country.

| (24) H.'H. C. writes: In a back number
you stated that if a person wanted to become a locomo-
tive engineer, shop experience would be requisite,
; therefore I ask: 1.Would it make any difference wheth-
I'er T worked in the machine shop of a foundry or car
shop? A. Alocomotive manufactory would be the best.
2.1s there any work published on ** Locomotive Engi-
, neering?®’ 1If there is, please state the title and author.
A. Forney's ** Catechism of the Locomotive® is a use-
_ful work. 3. What is the average pay for locomotive
engineers on our Western railroads? A. From $2.50 to
$3 a day will probably represent a fair average. 4. Af-
ter having shop experience, how should I proceed to be-
come an engineer? A. Try and procure a situation as
fireman on a locomotive.
| How many miles of railroad does Australia possess?
A. In 1876 there were in Australia 1,680'5 miles of rail-
I road in operation, and 1,376 miles in course of construc-

nace.

(12) J. W. 8. asks for a good black dye for
restoring color on hats without boiling them in it, and
also what makes a good dye for dyeing black by boil-
ing? A. 1. Water, 100 parts; logwood, 40; sulphuric
acld, 0°5; boil and add ferrous sulphate, 3 parts, copper
sulphatc, 1. 2. For 100 parts of goods, camwood, 8 parts,
boil 30 minutes, and add potassium bichromate, 3 parts;
alum, 1; argol, 1; boil for 30 minutes, then let off, and
allow the goods to stand over night. Then boil for an

- hour in logwood, 45 parts; fustic, 8; sumac, 4.

(13) R. B. writes: 1. We have a telephone
circuit of about a mile; there arc notelegraph wires
near it, and of late the clicking sound has become so
great that at times the person speaking cannot be heard.
Will you pleasc inform me of the cause of the clicking
sound? A. It is probably due to earth currents, 2, L
there a remedy for it, and 1f so, what is it? A. Usea
' return wire, or puta small resistance coil at each end of
the line.

(14) F. F. C.,, W. A, and others: An ordi-
nary induction coil may be made in the following man-
ner: Turn aspool, A, of wood or hard rubber, 4 inches
long with flanges, about 214 inches in diameter. The
spool should be 34 inch internal diameter and quite
thin. Upon this spool wind two layers of No. 16 insu-
lated copper wire, as shown at B. Place around the
_coil thus formed two or three thicknesses of paper
| which has been soaked in melted parafin. TUpon the
. paraffin paper wind from 300 to 400 feet of No. 40 silk
| covered copper wire, placing under each layer a thick-

ness of paraffin paper. The ends of the wire of the in-
ner or primary coil extend outward throughthe flange
: of the spool, and one of them is connected with a post,

Engine Builders’ Brass Goods, Oil Feeders, Glass signifies thatthe pilot who makes them is in doubt as
0il Cups. Shaft Cups. All goods strictly first class. Ad- !0 the signals of the other pilot, and wishes to have
dress Cincinnati Brass Works. them repeated. One long blast to be given within a

Nickel Plating.—A white deposit guaranteed by using hf"]f mile of a curve or bend., to be an.swered by the
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J, Pilot of any other steamer within hearing. Onelong

| E, to which is attached a current breaking spring, sup- tion.

porting an armatuwre in front of a short soft iron plug in 25) G. W. M . 1 igui
! . W. M. asks: Can I obtain a liquid
the end of th . i
eendo e spool. Thecurrent breaking spring has of greater specific gravity than sulphuric acid? A.

English Agency, 18 Caroline St., Birmingham,

Write to E. & F. Gleason, 56 Canal street, Philadel-
phia, for standard wood tools,

Sperm Oil, Pure.  Wm. F. Nye, New Bedford, Mass.

North’s Lathe Dog. 347 N. 4th St., Philadelphia, Pa.

J. C. Hozxdley, Consulting Enginesr and Mechanical
and Scientiic Expert, Lawrence, Mass.

Boilers ready for shipment, new and 2d hand. Fora
good boiler, send to Hilles & Jones, Wilmington, Del.

Punching Presses, Drop Hammers, and Dies for work-
ing Metals, etc. The Stiles & Parker Press Co., Middle-
town, Conn.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing Metals.
E. Lyon & Co.,470Grand St., N. Y.

1,000 2d hand machines for sale. Send stamp for de-
scriptive price list. Forsaith & Co., Manchester, N. I1.

Presscs, Dies, and Tools for working Sheet Mctals, etc.

¥Fruit and other Can Tools. Bliss & Williams, Brooklyn,
N. Y, and P’aris Exposition, 1878.

Alcott’s Turbine reccived the Centennial Mcdal.

Warranted best and cheapest Planers, Jointers, Uni-
versul \WWoodworkers, Band and Scroll Saws, etc.. manu-
factured by Bentel, Margedant & Co. Hamilton, Ohio.

Howard Patent Safety Elevators., Howard Iron Works,
Bufralo, N. Y.

Expectant Advertigers will serve their interests by
consulting C. K. Hammitt's Advertising Agency, 206
Broadway, N. Y.

Emery, Glig, Vienna Lime, and all polishing goods.
Greene, Tweed & Co., 18 Park Place,N. Y.

Kreider, Campbell & Co., 1030 Germantown Ave.,
Phila., Pa., contractors for mills for all kinds of grinding.

The only Engine in the market attached to boiler
having cold bearings. F.F.& A.B.Landis, Lancaster, Pa.

Improved Stecl Castings ; stiff and durable ; as soft
and easily worked as wrought iron; tensile strength not
lcss than 65,000 1bs. to 8q.in, Circulars free. Pittsburg
Steel Casting Company, Pittsburg, Pa.

Pulverizing Mills for all hard substance and grinding
purposes. Walker Bros. & Co,, 23d and Wood St., Phila.

The Camcron Stcam Pump mounted in Phosphor
Bronzeis anindestructiblemachine. See advertisement.

Any of our readers in the smaller towns who are seek-
ing employment, or who wish to add to their income,
would do well to correspondwith the H.W.Johns Man-
ufacturing Co., 87 Maiden Lane, N. Y. This company
are the most extensive manufacturers in this country
of strictly first-class Liquid Paints for dwelliogs and
general structural purposes, and they offer liberal in-
ducements to reliable men as local salesmen for their
Asbestos Paints, Roofing, etc.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel — other kinds imitations and inferior.
Caution.—Our name isstamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Bolt Forging Machine & Power Hammers a specialty.
Send for circulars. Forsaith & Co., Manchester, N. H.

Improved Wood-working Machinery made by Walker
Bros., 73 and 75 Laurel St., Philadelphia, Pa.

For Solid Wrought Iron Beams, etc.. see advertise-

ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

Best Turbine Water Wheel, Alcott’s, Mt. Holly, N. J.

| blast in a fog signifies that the steamer is under way.
" Three blasts in a fog signifies that the steamer is drift-
ing or at anchor.

@) W. W. S. writes: We have a 3 x 4inch
vertical yacht engine, with variable (link) cut-off,
and we wish to get all the power we possibly can from
it. 1, What kind, size, and pressure of boiler shall 1
require. A. Make a boiler 28 inches iu diameter and 45
inches high, for 130 1bs. of stcam. 2. What is the most
power I can get from it? It iz built strong. A. Prob-
ably about 5 horse power.

(3) E. J. P. writes: I have stated to a
friend that the moon canncver be absolutely full,which
he denies. 1 base my assertion on the fact thatif the
moon were to be absolutely full it would pass into the
earth’s shadow and hence be eclipsed. Who is right?
A. You are right.

(4) G. 8. McG. asks if there is a formula

given to calculate the height that water can be raised

attached to it a small disk of platinum, which rests
against the adjusting screw in the post, D. This post is
connected with the battery, F, and the latter communi-
| cates with the terminal of the primury coil. The ends
jof the wires of the outer or secondary coil extend
_ through the flange of the spool and are connected with
‘ binding posts. 1t will be noticed that the outer coil has
: no conncction whatever with the inner one. The sec-
“ ondary current isinduced by the current in the primary
coil. To regulate the strength of the secondary current
’a bundle of soft iron wires is inserted into the spool
‘ and moved out as occasion may require.

¢ (15) C. B. writes: My brownstone front

by suction at different elevations above the level of the 'stoop is covered with a green mouldy substance that
sea, say from8 to 10,000 feet. A. Multiply the height ' ooks bad. Please give me a recipe for removing it
of the barometer in inches (reduced to a temperature of and not injuring the stone. I notice a greatdeal of it in
32° Fah.) by 1'133. The resultis the height, in feet, of  all citics, only on the south side of the street. A, Trya
a column of water that will balance the atmospheric , little strong aqueous solution of caustic soda. It should

pressure.

(5) P. C. asks for a recipe for harness
blacking. The principal requirements are that it
should make the leather flexible, waterproof, give a

‘ good smooth black finish so that dust will not adhere,
! easy of application, quick drying, not injurious to the
| texture. A. The following composition is said to give
| excellent results: Orange shellac, 1 1b.; alcohol (48 per
cent) or wood naphtha, 1 gallon; dissolve; asphaltum
(genuine), 1 1b.; neat’s foot oil (hot), 4 fluid oze.; soften
| the asphaltum with the oil and mix it with the lac solu-
; tion; then add finc ivory black, q. s., and bitter almond
i 0il. 1 0z. Agitate until uniform mixture is effected,
and bottle.

| remain ten minutes in contact with the stone, which,
| after washing with water, should be well rubbed with
"a stiff brush or broom.

(16) D. W. A. writes: I want a cheap and

simple method of manufacturing gas for an experimen- '

tal air carriage, not out of coal.
cigar shaped balloon large enough to raise about 300
Ibs. A. Wherecoal gas is not obtainable the gas (hy-
drogen) is prepared by decomposing dilute sulphuric
acid (oil of vitriol 1 part, water 3 parts) with scrap iron
in capacious wooden vessels or casks. For the amount

, of materials required, etc., see p. 107 (22) and (8), cur- -

"rent volume, SCIENTIFIC AMERICAN, also p. 64, vol. 32.
1. What do you mean, when you say, in speaking

Also the size of a -

(Specific gravity at 32° Fah.)

MeErCUrY.. oo ove conivienenee aveevnnnnnans 13'59
Bromine........ ..... .. . . 318
Phosphorus terbromide. 2:92
Silicon bromide.... 2:81

Stannum (t.in)l perchlorid
Arsenic terchloride. ..
Methyl iodide.....
Sulphuric acid
(26) J. 8. Q. writes: I have a tugboat, 60
feet long, 14 feet wide, acow bow and stern. She runs
716 miles per hour up stream, and makes all the steam
| I want to carry, 120 1bs., with lump coal. I wish to use
slack instead of lump coal, and will ask your advice in
making alterationsfor burning slack. The engie 1810
inch, 12 inches stroke; boiler is firebox make, 1114 feet
long; boiler shell is 8 feet long, 36 inches in diameter,
has 43 flues 24 inches in diameter, 8feet long; firebox
is 3 by 3 feet, the grate bars have 34 inch opening. She
exhausts in the chimney; the exhaust pipe nozzle is 12
inches above top of flues, and is cramped from 2! to
1}4inches. The smoke box doorattheafterend of boiler
is not tight, leaks great deal of air; the flues are coated
with a heavy tcale, and still she makes plenty of steam
with lump coal. I propose to remove all the scales,
which I can do, and keep the flues clean, and reduce the
opening in the grate bars to § inch, and cut the nozzle
off even with the top of the flues, and leave the opening
214 inches, and make the smoke box door at the after
end of the boiler air tight, and then I think I can make
120 1bs. of steam with slack. My chimney is 12 inches
» wide. A e think it quite probable that your plan
. will be successful. You may have to increase the
draught by a steam Jet.

(@7) W. McC. writes: Having had some
doors to varnish, I was asked if I could leave them so
that the panels would be glossy and the stiles dead or
flat. NowI would like to have you tell me if there is
anything that will kill the gloss on varnish and still not
injure it. A. You might rub them down with finc pul-
verized pumicestone and lcave the surface without

(6) C. G. asks: Does the generating of 'of a screw for propelling boats, that it has a pitch , polish.

steam rapidly cause any extra strain on boilers when
notallowed to go beyond a certain pressure, say 60 1bs.?
A. Ordinarily, when a boiler is forced, it deteriorates
more rapidly than when the combustion is slow.

(7) M. J. C. writes: I piped a stationary
engine theother day, and ran the exhaust pipe 25 feet
horizontal and 25 feet perpendicular: would the engine
run better if I run my pipe down through the floor? A.
If theexhaust pipe is sufficiently large, there would not
be much advantage in the change. Data insufficient in
first query.

(8) K. F. asks- Can the sound from a num-
ber of voices or instruments of any kind be heard at a
greater distance than the sound from one voice or in-
strument, and whatis the ratio of distance as compared
with the combined number of sounds? A. Yes. ‘‘The
intensity of sound is inversely as the square of the dis-
tance of the sonorous body from the ear,” consequently
the sound produced by four voices or instruments can
be heard twice as far as the sound produced by one
| voice or instrument.

In making a phonograph from drawings in SciENTI-
FIC AMERICAN SUPPLEMENT, arc we not liable for in-
fringement of Edison's patent? A. See editorial
“ Rights of Investigators,’in No. 9 of current volume
of SCIENTIFIC AMERICAN.

| of 16 inches? Do you mcan that the screw is of such

an angle that if continued around the shaft it would
make onc revolution around it in that distance? A.
| Yes. 2. Andfor a small screw, say of 10or 12 inches
diameter for small canoe, what pitch should it have and
*howmany blades? And should the bladesbe curved or
straight? A. A true screw with three blades, pitch 134
times the diameter, will do very well.

(17 H. B. asks what size a boiler and en-
"gineshould be for marine use (size of engine 2 inches
in diameter and 3 inches stroke), double engines. I want
the engines for a row boat. with spced from 6 to 8 miles
per hour. A. Make a tubular boiler, 24 to 28 inches in
diameter, 4 feet high.

(18) A. E. R. writes: 1 T am running a
Corliss engine, made about the year 1863. The cylinder
; sil4inches x 3% feet, 50 rcvolutions a minute, and 60
" Ibs, steam. In setting the valves I gave the cut-off
;' valves J); lead, and the exhaust valves %. T donot think
' the boiler safe above 60 1bs., and the engine hasto
work rather hard to do the work required of it. Am I
getting the best results with the valvesset asstated?
A. We think these are good proportions; but the only
way of telling certainly whether the valves are set tothe

, best advaritage would be by an indicator diagram. 2,

| How can I test sperm oil to tell if it be pure, and is it
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| (?8) D. W. B. writes: 1. The switching en-
gine No. 60 of the N. Y. & N. H. & H. R. R., after the
‘ steam has been shut off, and while fetching, makes a
heavy thumping noise, apparcntly in the cylinders.
The engineer does not know how to account for it.
‘What is the cause? A. From your account we judge
that it may be due to water in the cylinder, or contrac-
tion of some of thestcam connections, but thedata are
scarcely sufficicnt to enable us to form a very intelli-
gent opinion. 2. How is the air exhausted forthe
- vacuum brake? A. By a steam ejector. 3. How can I
compute the horse power of a locomotive? A. Multi-
ply the mean pregsure on the piston in pounds, by the
" piston speed in feet per minute, and divide the product
| by 33,000

(29) C. F. B. asks: Can any reader of the
' SCIFNTIFIC AMERICAN give me a rule to measure rubber
belting in the roll? A. The following rule isgiven in
Cooper's work on belting: D=diameter of outer coil
ininches. d=diameter of inner coil in inches. n=
~number of coils, Lengthin feet equals 01309 n X
| (D4a).

(30) W. H. A. asks for a formula for pre-
‘servinginsects. A. Laboulliere recommends for the
Jpreservmion of insects in a fresh state, plunging them

into a prese vative fluid consisting of alcohol with an
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