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Charoe for Insertion under this head is 81 a Line.

I. S. Mundy’s improved friction Hoisting
Engines, for mines, docks. quarries, pile drviing, etc.,
challenge the world. Send for circular. Newark, N.J.

Key Seats weaken shafting—Set-Screws
ring it and catch belting and clothing. Both Keys and
Set-Screws throw pulleys out of balance in fastening.
The Taper-Sleeve Belt Pulley has none of these objec-
tionable features. Send for price list. A. B. Cook &
Co,, Erfe, Pa.

Steam Traps and Injectors on trial; 8 Good
Steam Pumps—cheap. A. G. Brooks, 422 Vine Street,
Philadelphia, Pa.

Second Hand Portable and Stationary En-
gines and Boilers, Pipe, &c., for Sale cheap. Address
Junius Harris, Titusville, Pa.

To Farmers—Don’t buy a Seeder or Fer-
tilizer until you see James Codvlile’s Seeder and Fertil-
izer Combined. Sows grain, grass seed, or plaster, 150
bushels per day. WIill be in the market soon. Address
James Codvilie, Woodstock, Ontario, Canada.

To Manufacturers and Amateurs—Solutions
for covering all kinds of metals with different meta),
either by Electro Plating or chemical process, always on
hand, with reliable direction for use. Address Alb.
Lovie, 22 N. 4th St., Phtladelphia, Pa.

Patent Chemical Metallic Paints—Mixed
ready for use. 50cts..$l, and $1.50 per gal. Eng. Roof
Paint, ground in oil, 50 cts. s gal. Liguid Slate Roof
Paint, 5 cts. agal. New YorkCityOlil Co, Sole Agents,
116 Matden Lane, New York.

18x42, 16x36, 14x30, 12x12, 12x24, 12x30,
11xH14, 11x24, 10x (2, 10x15, 10x20,9x12,9x16, 9x18.814x10, 8x12,
8x16, 8x20, Tx12. 7x20, 6x12, 5x11, 426, 4x8,3x6 Engines, and
others for all purposes, overhauled thoroughly and war-
rapted rellable. Loco., Flue, Upright and Hor., Tubu-
lar Bollers, new, ¥ hand, and rebuilt ; Woodward, Cam-
eron, Niagara, Blake and other Steam Pumps ; Afr Com-
presser, Vacuum, and Circulating Pumps ; 8 H.P. Baxter
Engine. Wilson & Roake, Man’f’rs, Water and Dover
Sts., New York.

For Sale, Cheap—2nd Hand Hot Air Engine,
4 H.P., Roper’s Patent. Address Cook & Hawley, Col-
ton. St.{Lawrence Co.,N. Y.

For Solid Emery "Wheels and Machinery,
gend to the Union Stone Co., Boston, Mass., for eircular.

Saw Ye the Saw ?—§1,000 Gold for Sawmill
to do same work wWitu no more power Expended. L. B.
Cox & Co., 197 Water St., New York.

Diamond Carbon, of all sizes and shapes;for
driling reck, sawing stone, and turning emery wheels;
also Glaziers’ Diamonds, J.Dickinson,64 Nassau St.N.Y,

Electric Bells for Dwellings, Hotels, &c.—
Most reilable and cheapest Hotel Annunciator. Cheap
telegraph outfits for learners. Ins’tsfor Private Lines,
GasLighting Apparatus,etc. J.H.Hessin,Sc.Cleveland,O

Matson’s Combination Governor is sent on
trial to any one addressing Matson Bros.. Moline, Ill.

Astronomical Telescopes, Spy-Glasses, and
Optical [nstruments at prices to sui: all. L. W. Sutton
Mapufacturer, Warren St., Jersey City, Box 218.

Responsible parties, who wish light ma-
chinery manufactured, cast or malleable troa preferred,
pleage address E. Mann & Son, Milford, Masgs.

The lmproved American Governor. Send
for new catalogue. C. A. Conaé & Co., Philadelphia, Pa.

Scale in Steam Boilers.—I will remove and
prevent Scale in any Steam Boliler,and make no charge
until the work 18 found satisfactory. Geo. W. Lord’
Philadelphia, Pa.

New Iron Ore and Dry Quartz Pulverizer
8 unequaled! F. Alden, Patentee, Pittsburgh, Pa.

A gituation wanted as malleable iron melt-
er, air furnace or cupola. Has s8ix!years’experience.
Address 46 Pond St., Worcester, Mass.

Forthebest Cotton Cansand Galvanized Fire
Pails, address James Hill, Providence, R. L.

For small size Screw Cutting Engine Lathes
and dri{ll Lathes. aadress Star Tool Co.. Providence, R.L.

For Inventors—A Practical System for the
Bale of Patent Rights. Approved by ¢ Scientific Ameri-
can’ and the “ American Artlzan.”” Tells how to make
money on Patents. Send for explanatory circular,
S.S. Mann & Co., Baltlmere, Md.

C. B. Cotton & Co., Agents for the Sale of
Patents, West Gorham, Maine. Established Six years.
Thig Firm {8 reliable and well worthy of confidence, and
possgesses superior facilities for the Sale of Patents. The
Records of the Patent Office show that they have paid
ag high as Seventeen Thousand Dollars for an ordinary
Patent. Patentees will find it for their interest to em-
ploy this Agency in the Sale of their Inveatlons.

For the Best Portable Engine in the world,
address Baxter Steam Engine Co., 18 Park Place, N. Y.

Eames Patent Molding Machines for Metal

Castirge. Saves fully ope third in cost of labor of mojd-
ng, and secures better work than the ordinary method.
For Circulars, address P. & F.Corbin, New Britain,Conn.

Small Portable Engines,2 to 12 H.P. Send
or Prices & Catalogue. Tully & Wilde. 20 Platt 8t.,N.Y.

For Durkee Saw Mills, address the Manu-
facturers. T. R. Balley & Vall, Lockport, N. Y.

Johuson’s Universal Lathe Chuck. Address
Lambertville Iron Works, Lambertville, N. J.

Best Philadelphia Oak Belting and Monitor
Stitched. G W. Arny. Mapufacturer. 301 & 303 Cherry
St., Philadelphia, Pa.” Send for new circular.

Direct Steel Castings—Solid and Homoge-
neous. Conesive Power four times greater than Cast
Iron. Aninvaluable substitute for expensive forgings,
or iron Castings requiring great Strength. For circular
and price list, address McHaffee Steel Co., cor. Evelina
and Levant Sts., Philadelphia, Pa.

Steel Lathe Dogs, 14 sizes, and 7 sizes of
Steel Clamps. The Best and Cheapest. Send for Circular
& price 118t toPhila. Hydraulic Works, Evelina St.,Phila.

Shafting, Pulleys, and Hangers at the low-
est prices. D, Frisble & Co., New Haven, Conn.

Tingue, House & Co., 69 Duane St., N. Y,
Manufacturers of Machine Blanketing,Felts,and Cloths

Endless or in piece, for Printers, Engravers, Poligshers
Piano Forte Makers, Paper Makers, Calico Printers,
Punching or Washer Cloth, Filter and Strainer Cloths
for all kinds of liquids. Sample sent on application.

Double-Acting Bucket Plunger Steam Pumps,
Manuf’d by Valley Machine Co., Easthampton, Mass.
N.Y.Store, 45 Cortlandt St. ; Phila.Store, 132 N. 3rd St.

Hydraulic Presses and Jacks, new and se
cond hand.Lathes and Machinery for Polishing and Buf-
fing Metals. E. Lyon %0 Grand Street, New York,

Desne's Patent Steam Pump—for all pur-
poses—Strictly first class and reliable. Send forcircular.
W. L. Chase & Co., 95 & 97 Liberty 8t., New York.

For Solid Wrought-iron Beams, ete., see ad-
vertisement. Address Linlim Iron Mills,Pittsburgh, Pa.,
torlithograph, etc.

Mining, Wrecking, Pumping, Drainage, or
(rrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent,inside page.

Temples & Oilcans. Draper, Hopedale, Mass.

Buy Boult’s Paneling, Moulding, and Dove-

tailing Machine. Send for circular and sample of work.
B. C. Mach’y Co., Battle Creek, Mich.. Box 2217.

Rue's “ Little Giant” Injectors, Cheapest
ind Best Boller Feeder in the market. W. L. Chase &
Co., 93,95, 97 Liberty Street, New York.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
311, Mass.

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn.

For best Presses, Dies and Fruit Can Tools,
Bliss & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y.
Price only three dollars—The Tom Thumb
Blectric Telegraph. A compactworking Telegraph ap-
saratus, for sending messages, making magnets, the
alectric light, giving alarms, and various other purposes.
Can be put in operation by any lad. Includes battery,
ey and wires. Neatly packed and sent to all parts of
‘he world on receipt of price, F. C. Beach & Co., 263
Broadway,New York.
All Fruit-can Tools,Ferracute,Bridgeton,N.J*
Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn.
Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms

The Improved Hoadley Cut-off Engine—The
Cheapest, Best, and Most Economical steam-power in
the United States. Send for circular. W. L. Chase &
Co.,95 & 97 Liberty St., New York.

Portable Engines, new and rebuilt 2d hand,
aspéciaity. Engines, Bolilers, Pumps, and Machinist’s
Tools. 1. H. Shearman, 45 Cortlandt St., New York.

Spinning Rings of a Superior Quality—
Whitinsville Spinning Ring Co., Whitinsville, Mass.
Send for sample and price list.

Mechanical Expert in Patent Cases. 'I'. D,
Stetson, 23 Murray St., New York.
Gas and Water Pipe, Wrought Iron. Send

for price list to Balley, Farrell & Co., Pittsburgh, Pa.
Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelphia, Pa.
The “Scientific American” Offics, New York,
8 fitted with the Miniature Electric Telegraph. By
touching little buttons on the desks of the managers,
ignals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwelllngs. Works for any distance.
Price 5. F. C. Beach & Co., 268 Broadway, New York,
Makers. Send for free illustrated Catalogue.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by iron
cable. W. D. Andrews & Bro.,414 Water St., New York.

EN g
B S
ns for dyeing silk
silk black on p. 107, vol. 30. We do not understand his
otherquesgtlon.—H.B. H. will ind directions fordyeing
geveral materials black on p. 107. vol. 30 —C. R. will
find Professor Bottger’s recipe for removing superflu-
ous hairon p. 20 of Science Record for 1874.—C. W. K.
wlilfinda goodrecipe forblackink on p. 203,v0l.26 —
J.L. H. can make a colorless varnish by the directions
on p. 150, vol. 29. Marking ink 18 described on p. 251,
vol. 29.—E R. W.will find full directions for making
waterproof paper on p. 346, vol. 30.—J. M. willfinda
description of the field camera on p. 58, vol. 31.—C.
will find directions tor treating cider on p. 10,vol.29.

(1) W. T. H.says: I read that oleate of
soda, mixed with glycerln, would make tough soap bub-
bles. What s this? A. Oleic acid combines with
goda to form oleate of soda, which {8 a hard soap, and
enters largely into the composition of what i8 known
as Marseilles soap. The corresponding salt of potash
i8 a soft soap, and is the chief ingredient in the so-
called Naples soap.

(%) T.1.H. asks: I am about to build a le-
vee, and would like to know if the angle towards the
water should be equal to or greater or less than the
angle towards the land. It will be a trapezium in cross
gection, 15 feet at base, with a 4 foot brow parallel to
the base. Whatare the best inclinations for the other
two sides? A. The dimensions given by you are the
horizontal and not the surface dimenstons. It cannot,
therefore, be deduced from them What i8 to be the
hight of the levee, and yet upon this depends the grade
of the slopes. The shape and size of a dam or levee I8
not usunally determined by the dimensions and form pe-
cessary toresist the pressure of the water,80 muchasby
those necessary tocontend against the filtration of the
water through the levee, and the effects of that filtra-
tion on the work {tself. The pressure, however, 18
greatest at the base of the levee, and therefore, for this
alone,requires the greatest resistance there; 1f the wa-
terrises 6 feet above the base of the levee, the pressure
on the first foot will be 6 t{mes that on the highestfoot
—and this latter will be only 624 1bs. per square foot
of the surface. But anembankment erected of earth,
simply to resist this pressure, would soon be worked
away by the filtration of the water through it; it be-
comes, necesgary, therefore, to construct it of much
greater dimensions, and this in accordance with the
character of theearth of which it {8 constructed. It
shonld be of a goodbinding earth, the surface soil re-
moved under it, and the deposit rammed in layersnot
over a foot thick. If possible, a stratum of puddling
elay should be built up in the center of the levee, from
bottom to top. To prevent the washing of the current,
the slope towards the water should be the greatest,and
may be fromthree to six base to one perpendicular;
the reverse slope need only be a little more than the
natural slope of the earth. The roots of plants have a
tendency to hold the earth in place, and their growth
upon the sides of the embankment is therefore favora-
ble to {its stability.

(3) T. A. W. agks: What is concrete? Can
particles of brick, too small to belaid in mortar, be util-
ized in building? if su, with what should they be
mixed, and in what proportion? A. If you mix one
measure of a goodquality of cement with threeor four
measures of sand, gravel, small stones, stone chips, or
pleees of brick,and add enough water tocombine the
wholeand saturate theingredients,so that the cement
and sand may assume the form of a paste, the cement
will soon set, and the whole composition become as
hardassomekindsof stone. This {8 called concrete,
and i8 extensively used in buiiding.

(4) J. S.says: I am a mechanic and have E

beenreading the SCIENTIFIC AMERICAN for the past 10
years, andit affords me great pleasure to saythat it has
been the means of saving me hundreds of hours of la-
bor. I would not be without it for ten times its sub-
scription price. No other paper I have ever read gives
me such usefulknowledge. A. All readers will agree
to the testimony of our correspondent concerning the
usefulcharacter of the SCIENTIFIC AMERICAN.

Is it practicable to use a common plunger pump to
take water fr(\ma well 140 feet from pump and 28 feet
deep, using a check valve in the well 6 feet from
the bottom? I havea well 22 feet deep, of 4} inches
bore, in which the supply of water vsed to be good.
Butnow it is pumpeddryin a few minutes, all other
things being the rame as when the supply I8 ample.
Canyougiveme a remedy? A. The plunger pump,if
well made and placed within say 20 feet of the water,
will operate. To the delivery nozzle of thepump,a
pipe containing a check valve conducts the water up
to any desired hight. The pump piston i8 worked by a
lever above the mouth of the well, a rod extending from
the lever down to the piston. We advise the use of a
first class force pump instead of a common pump. Per-
haps some of our readers can give information about the
drying up here spoken of.

(5) A. L. C. asks: 1. How many asteroids
have been discovered up to the present time, and what
{s theiraverage diameter ? A. One hundred and thirty-
seven. The largest are: Pallas 600 miles, Juno 360, Ves-
ta 300, Ceres 220: the rest probably number 100,000, and
are too small to measure. 2. Allowing the earth to be
7,912 miles in diameter, and the moon to be 2,160 miles
in diameter, how much depth of the earth would it
taketo makea bodyas large as the moon ? A. About
40 miles. 3. Allowipg the sun to be 886,000 miles in di
ameter, howmuchdepth of sun would it take to make
a body as large as the earth? A. The sun’s mass 18 355,-
000, and his volume 1,400,000, times that of the earth.

(6) W. B. asks: When is the date of the
nearest approximation of the earth to the planet Ju-
plter? A. Jupiter will be {n aphelion, or furthest from
the sun, at Oh. on October 24, 1874,

7) E. A. D.asks: 1, In the conjunction
of the planets Jupiter and Venus, i8 therea point on
the earth at which Venus will appear to pass over the
face of Jupiter, in other words, where the conjunction
will become an occultation? A. No. At the conjunc-
tion of August 12, Venus was 58 minutes south of Jupi-
ter. 2. Is therea rule by which the distance of the
planets from each other at the time of their conjunc-
tions may be calculated arlthmetically? A. See Loom-
18’ ¢ Agtropomy,” p. 219.

(8) J. P.asks: Will you put your method
of calculating the power of an engine 80 thata man
without education can understand it? Your answer
No. 51, on p. 219, current volume, seems to be simple,
butI do not understandit. A. It {8 impossible for a
man without any education to make calculations. We
donot understand your difficulty? Bo you not know
what is meant by multiplying and dividing? We would
be glad to hear from you agsin, and perhaps we can
simplify the rule.

Is galvanized sheet iron as good for a small boiler as
plain charcoal iron ? A. Yes, if it 18 of the same qual-
ity.

Inyouranswer No. 57, p.R19, current volume, what do
the figures 1§5, 132, 501, 54'8, etc.,mean ? A.They repre-
gent the number of pounds of the various constituents
in 100 1bs. of corn meal.

(9) A. C. asks: How much steam can I
safely carryin a boiler 2 feet long by 14inches in dlame-
ter,withfivells inck flues, and a stay bolt ? The shell
i8 of I inch ironand doubly riveted. A. About 175 lbs,

(10) C. McC. asks: How far can steam be
carried through oneinchpipe from a tenhorseboliler,
todrlvea small one horse engine ? A. Several thousand
feet, with proper precautions.

(11) W. C. F. asks: What is the centrifu-
gal force of a 11b. weight swung round in a 12 inch cir-
cleat1,000revolutions per minute ? A. About 170 1bs.

(12) M. S.T. asks: 1. Has nitrate of am-
monia ever been employed for maki{ng gunpowder? If
80, by whom ? A. Yes, by Messrs. Noirbin and Ohlson,
of Stockholm; butit requirestoo high a temperature
for its decomposition. 2. Who was the firstdiscoverer
of gunpowder, and when was it discovered? A. The
date of its invention i8 involved in obscurity. It has
been sald that it was used in China as early as A,D.85,and
that the knowledge of it was conveyed to England from
the Arabs on the return of the crusaders to Europe;
that the Arabs made use of it in the siege of Mecca in
690; and that they deriveditfrom the Indians. 3. Are
there any gunpowder millg in the vicinity of New York
city? A. We believe not.

Is ozone soluble in any kind of oil? A. Some oils are
rapidly oxydized in its presence.

(18) G. F. L. says: How are perishable
flowers made lasting ? A. The American Agriculturist
gives the following directions: The flowers must be
carefully surrounded by perfectly dry, fine sand, in such
a mannper that they will hold their form, the pressure of
the sand upon all surfaces being alike. Any fine clean
sand will apswer; it should be sifted to removeall
coarseparticles.and then washed in successive waters
untildust and all earthy and clayey matters are washed
away,and the last waters when poured off are perfect-
lyclear. The sand i8 then to be dried and then placed
overa firein a proper vessel, until quite hot, hotter
than the hand can bear, and when cool it will pe fit to
use. Afterheating,it should be used at once, before it
can absorb moisture from the air. We have had good
success by taking a cleam, thoroughly dry flower pot,
the hole in the bottom of which was stopped by a cork.
This was filled a third full of the dry sand; the lowers
get carefully in the sand, and then more sand slowly
added, 80 a8 to surround and cover the flowers inside
and eut,and set in a warm place. At theend of 24 hours,
the cork was removed from the hole in the flower pot,
and the sand allowed to run out inasmallandgentle
stream. Theflowers were leftin the pot, perfectly dry.

(14) A. V. D. V., agks: Can nitrogen be
compressed like atmospheric air? A. Yes.

Of what ig {lluminating gas composed? A. It con-
slsts chiefly ofhydrogen and carbon.

Can I cast brass in plaster of Paris molds, and
howshould the molds be prepared? A. Mix the plas-
ter with water, form the molds, and thoroughly dry
them.

Where can I get the back numibers of the SCIENTIFIO
AMERICAN, and covers for binding them? A. At this
office.

Tam 19 years of age; am I too old to go to college and
take a degree? A. No.

(15) I. G. H.—Several kinds of cigar ma-

(16) J. C.asks: Does the zodiacal light ap-
pear at regularintervals during the spring and summer
equinoxes ? When and how mayit be observed? I have
seenit somewhere stated that,on watching the reflec-
tion of the western skies after sunset on a smooth sheet
of water,thelineof thelight could be distinctly traced
{n the reflection; but I have failed to find it. A. The
zodiacal light,as its name imports, invariably appears
{n the zodiac, or, to speak more precisgely, in the plane
of thesun’s equator, which {8 7° inclined to the zodiac,
and which plane, seen from the sun, intersects the
eclipticin longitude 78°and 258°, or o much in advance
of the equinoctial points. In consequence itis seen to
the best advantage at or alittleafterthe equinoxes,after
sunset at the spring, and before sunrigse at the autumn,
equinox. At thevernalequinox,the appearance of the
zodiacal light 18 that of a pretty broad pyramidal, or
rather lenticular,body of light,which begins to be vis-
ibleassoon as thetwilightdecays. It i8 verybrightat
its broader or lower part near the horizon, and (if there
be broken clouds about) often appears like the glow of
a distant conflagration, or of the rising moon, only less
red. We donotsee theadvantage of viewing it by re-
flection.

Some months gince you published a prescription for
catarrh, conslsting of ammonia, alcohol, carbolic acid,
anddistilled water,saying: “Mixand inhale the vapors.”
In your last Jésue youremark that the vaper of ammonia
ishurtfulif inhaled. How do you reconcile these two
items? A. We werespeakingin a general way of the
effects of inhaling the vapors of ammonia. It i8 only
dangerous when a strong solution is used,such as “aqua
ammoniee fortioris, the stronger water of ammonia.
This, applied to the skin, causes pain, redness, vesica-
tion, ard destruction of the part ; thus acting first as a
rubefaclent, then as a vesicant, and lastly as a caustic
orco:rosive. Its emanations are also irritart; when
theycome in contact withthe conjunctival membrane,
a flow of tearsistheresult; when inhaled, their power-
ful action on the alr passages {8 well known. Persons
in syncopeareobserved to be almost {immediately raised
from a deathlike state by merely inhaling the vapor of
thissolution. In cases of insensibllity,it must be em-
ployed with great caution,for if used injudiciously se-
tiousoreven fatal consequences may be the result.
Whenswallowed it acts as a powerfully corrosive poi-
son. In small ortherapeutie doses, such as weare ac-
customed to employ in the treatment of diseases,am-
moniaactsas a diffusible stimulant, excitant, or calefa-
cient. It producesa feeling of warmth in the mouth,
throat,and epigastrium. The heat of the skinis some-
times tncreased, and there i8 a tendency to sweating,
which, if promoted by the use of warm diluents and
clething,frequently terminates {n copious perspiration,
If we compare the effects of ammonia with those of
other stimulants, a8 camphor, wine, and opium, we ob-
gerve, in the first place, that the infinence of ammonia
is principally manifested in the ganglionic and true
sptnal systems, while the other stimulants above men-
tioned aftect the cerebral system. Thus the efiects of
ammonia are usually exhibited on the circulation, res-
piration, secretion,and the spasmodic actions ; but cam-
phor, wine, and opium, though they also aflect these
functions, yet principally affect theintellectual func-
tions. Secondly, the effects of ammonia are more
transient than those of the other agents just referred
to. Thirdly, the vascular excitement caused by wine
apnd opium 18 attended by diminished mucous secre
tion, and is aliied more to an ordinary febrile attack.
—Pereira.

(17) C.F. 8. asks: 1."How hi%h a degree of
heat can be obtained fromgas flame, by theuse of the
Bunsen burner, upon a sheet iron surface? A. This
depends upon the quantity of gas consumed ina given
time, a8 also it8 quality and the construction of the
burner. which {8 variable. 2. Is there anything better
than the Bunsen burner for procuring a high heat from
gasflame? A. There {8 nothing that will compare with
it in point of economy.

What is the boiling point of crude petrolenm? A.
Petroleum cannot be said to be a homogepeous sub-
stance,but must be looked upon rather as a mixture of
an indefinite, and apparently unlimited, variety of sim-
1larly constituted compounds. So interminable {8 the
numberof these compounds, aod 80 infinitesimal are
the shades of difference between each member of the
geries and the next {n order of succession, that the
only practical method of classifying them has been to
group the products of distilatlon into classes, accord-
ing to theirspecific gravities,designating the number
of the series belonging to each class with one generic
name. When petroleum issubjectedto dlstllation, the
lightest and most volatileof the substances which com-
pose it distils over atfirst, the products growing heav-
fer and less volatile as the distilation proceeds and the
heat I8 increased ; and it 18 by taking advantage of this
circumetance that the distiller 18 enabled to separate
theseveral oils of which it i8 eomposed, according to
any desired classification, the jines of demarcation be-
ing determined by the specific gravity of the liquid
which distils over. Thisis what is known as fractional
distilation. The classification usuallyadopted by dis-
tillersis as follows : All;above 88° of Baumé’s hydrom
eter is called chymogene,from 88° to 70° gasoline, from
700 to 50° naphtha, from 60° to 50° benzine, from 50° to
35°¢ kerosene, from 35° to 28° lubricating oil.

(18) J. T. and others ask : How is rosin oil
made? A. Itisaproduct of the dry distilation of ro-
sin. The apparatususedconsists ofanironpot,a head
plece,acondensing arrangement, and & receiver. In
the distillation,a light oil comes over first, together
with water. Assoon asa cessation in the flow of the
distilate occurs, the receiver i8 chapged, and the heat
{s further raised, when a red colored and heavyrosin
ollcomes over. The black residue remaining in the
pot is used as pitch. The light oil, called pinoline, is
rectified, and the acetic acid water,passing over with{t,
is saturated with calcium hydrate, filtered,and evapor-
ated to dryness, and the calcium acetate obtained is
employed in the manufacture of acetic acid. The rosin
oil, obtained after the light eil has passed over,has a
dark violet blue color,and 18 called * blue rosin oil.”
The red oflis boiled for a day,the evaporated water
being returned to the vessel ; next day the water 18
drawn off and the remainingrosin oil issaponified with
causticsodalye of 36°Baumé, and the resulting almost
gsolid mass 18 distilledso long as oil passes over. The
product obtained is rectified rosin oil,whichis allowed
to stand in iron vessels, protected by a thin layer of
gypsum,wherebyafter a few weeks a perfectly clear
oil {8 obtained, free from water. The oll of Arst quality
{8 obtained by a repetition of the foregoing operation
upon the once rectifiedoil. The residues of both ope-
rations are melted up with the pitch.

(19) J. 8. J. asks: What is the bursting
pressure of a cylindrical boiler of 50 inches diameter
of ) inch plates, with a single row of rivets? Whatis
a safe workipg pressure? A. Bursting pressure is

king machipes are in use.
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about 250 1bs. per gquare inch; working pressure 30 lbs.
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