Avucust 2, 1873.]

Srientific

Anexican,

75

%iiﬁ_ixiéﬁzé anl Lersonul.

The Charee ror Insertion underthis head i3 81 a Line.

The Fagin Flour Mill, Newark, New Jersey,
has been purchased by Messrs. . G. o I. N. Van Vleit,
of Ncw York, for a Malt House. All the Machin .ry is for
Sale—nearly ncw, and in perfect order—being one 500

Horse Power Eng ne, with Condenser and 25 ton Fly:

‘Wheel, made by Hewes & Phi lips, and has given best re-

eults ever attained, making Flour with 18% 1bs. coal to ,
Also, 20 Runs French Burrs, made by Baxter -

the barrel.
& Co., of Chicago, 4 ft. 6 in. diameter—1 Corn Mill, made

by John T. Noye, 36 in.—8 Smut Machines—4 Fagin Brush .

Smutters—4 Trimmer Separators—6 Bran Dusters—1 Mat-
tison and 8 Taggart Packers—1 Barre! and Man Elevator
for 9 Stories—Conveyors,Elevators,Belts, Pulleys,Gears,
Frictions, Reels, Screens, Bolting Cloths, etc., etc., etc.
This Mi 1 hasmade only about 200,030 barreisof Flour,and
the Stones are better than new. Attention of Millers
and Millwrights throughout the country is called to this
Sale. Apply on the premises, or by mail, to Henry Hill,
late of Fagin & Co., P.O. Box <% Newark, New Jersey.

Wanted—A Horizontal Engine with rever-
Address, with full -

sing valve gear, Cy l.nder 5x6 or 8 in.
particulars and Price, Box 553, Owego, Tioga Co., N. Y.

The New Eiastic Truss presses uniformly
all around the body, and holds the Rupture easy, night
and (a7, till curzd. Sold cheap by the Elastic Truss Co.
683 Broadway, New York.

Bogardus Wet Mills to exchange for Bogar-
dus Dry Mills. Address Charles ¢. Fuller, St. Louis, Mo.

Cheap nen-patent.d seli-operating Harth
Closet. Specifications and plans drawn to scale sent for
25 cents. H. Ray, Box 210 Jamalica Plain, Mass.

Wantec—1'o purchase the right to manu-
facture in Canada suine patented article which is likely
t o come into general use, made up principally of cast
iron, requ ring l.ttle labor or machine work on it. Ad-
dress X.Y.Z., Dundas, Oatario, Cunada.

Wanted - A )51 second hand Steam Fire
Engine. Add ess 2i:.ix:u Car Co., Detroit, Mich.

Those who wish to purchase Horse Powers
and Machines for Threshiug and Cleaning Grain and
Sawing Wood, wil} do well to send for circ .lar, &c., of
A. W. Gray and Sons, Middletown, Vermont.

Prov. Pump Co., Pruvidence, R. 1., Dealers,
want [llustrated Circulars and Prices of all kinds of
Pumps, aud Steam and water Appliances generally.

A perfect Ceckle Separator and Wheat Gra.
der for Flouring Mills. Balch & Gliddings, Hingham,Wis.

T ie Cornell University, Ithaca, N.Y., offers
iberil and practical courses for agriculturists, archi-
tects, civil engincers, master mechanics, mechanical en-
gineers,agricultural and manufacturing chemists, print-
ers, veterinary surgeons, etc.,withlaboratories, draught-
ing rooms, farms and work shops. In agriculture and
mechanie srts, varfous courses are provided to mect
waais of all students; also general courees in arts, lite-
rature and science preparatory to the other professions.
Over flve hundred free scholarships, Next year begins
Sept. 8. For Registers, with full information, address
as above.

Buy Gear’s New Emery Grinding Machine
Boston, Mase.

Treatise on  Soluble Glass,” new edition
just out, $1, mailed by L. & J. W. Feuchtwanger, 55 Cedar
Street, New York.

Hydrofluoric Acid, for Etching and Cleaning
Glass, put up in all size Lead and Rabber Bottles, for

sale by L. & J. W. Feuchtwanger, Cheinists, 55 Cedar :

Street, New York.

Manganeze Black Oxide, for Steel M'f'ct’rs
and Oil Boilers, for sale by L. & J. W Feuchtwanger, 55
Cedar Street, New York.

Write to L. & J. W, Feuchtwanger, New
York, for all Crude Minerals, Metals, Ores, Drugs and
Che.nicals, at lowest 1ate:.

Boult’s Patent Upright Single Spindle Com-
bined Moulding, Paneling, and Dovetaillng Machine.
No infringement on the combination guide head Shaper.
Does the greatest variety of work with the simplest
changes of any machine made. Furniture, Car, Curriage
House, Sash, Door and Blind Makers all use it to advan-
tage. Battle Creck Machinery Coinpany, Manufacturers,
Battle Creek, Michigan.

Buy Planing and Moulding Machines of
Gear, Boston, Mass.

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

Scale in Steam Boilers —-How to Remove

and Prevent it. Address (Geo. W. Lerd, Philadelphia, Pa.

Williamson’s Road Steamer and Steam Plow,
withrubber Tires. AddressD. D. Willlamson, 32 Broad-
way, New York,or Box 1809.

Nickel and its Uses for Plating, with gene-
ral descr ption. Price5uc.a copy, mailed frce, by L. & J.
‘W. Feuacht ranger, 55 Cedar Street, New York.

Catalogue on Transmissicn of Power by
Wire Rope. T. R. Bailey & Vail.

No Bolts, no Keys, no Set Screws used in
Coupling or fulley Fastening. Shortt’s Patent Coup-
lings, Pulleys, Hangers and Shaftinga Specialty. Orders
promptly filled. Circulars free. Address Shorlt Manu-
faciuring Company, Carthage, N. Y.

Root’s Wrought Iron Sectional Safety Boiler.
1,0.0 in use. Address Root Steain Eugine Co. 2d Avenue
and 28th Street, New York.

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

Belting—DBest Pliladeivhia Oak Tanned.
C. W.Arny,301and 303 Cherry Street, Philadelphia, Pa.

Stave & Shingle Machinery. T.R.Bailey &Vail, '

For Solid Emery Wheels and Machinery,

send to the Union Stone Co., boston, Mass..for circular.
All Fruit-can Tools,t erracure.Bridgeton,N.J,
To Manufacturers —Built expressly to rent,
New Brick Building. 66x200 ft., 3 stories hish, divided by
fire proof walls, with ample water power. Room and
power {n quantities to suit. Address Industrial M'f'g
Company, Rock Falls, Whiteside Co., Ill.

The Best Smutter and Separator Combined ,

in America. Address M. Deal & Co., Bucyrus, Ohio.

Damper YHegulstors and Gage Cocks—For
the best. address :urrill & Keizer. Baliimore, Md.

Ccvering for Boilers and Pipes.
economical and durablearticle in use.
at Anserican Institute Fair. Van Tuyl Manufacturing
Company, 528 Water Street, New York.

The Berrymam Heuster and Regulator for
Steam Boilers—No one using Steam Boilers can aftord to
be without them. 1. B. Davis & Co.

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt's Armory, Hartford, Conn. The
larger sizes have a ra).ge of over two miles, These arms
are indispensable in modern warfare,

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

The most :
Took first prize ,

Manufacturers who wish to be represented
in New York can make arrangements with a reliable

Housebyaddressing Sterling & Noble,27Park Place,N.Y.

The Olmsted Oiler is the best; it is self-
righting, strorg and cheap. All Hardware and Tin
Houses have it.

Bookkeepers should try the Olmsted Patent
Bill File and Letter Clip. They are admirable for all
papers. Save their cost in one day’s business. Sold by
a.l8tationers.

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

Mining, Wrecking, Pumping, Drainage, or
irrigating Machinery, forsaleorrent, Sxeadvertisement,
Andrew’s Patent, inside page.

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

~ The Berryman Steam Trap excels all others.
! The best is always the cheapest, Address 1, B. Davis &
- Co.. Hartford. Conp.

For best Presses, Dies and Fruit Can Tools,
Bliss & Willlams. cor. of Plymouth & Jay,Brooklyn,N.Y.

For Solid Wrought-iron Besms, etc., see ad-
vertisement. Address Unlon lron Mills, Pittsburgh, Pa.,
tor lithograph.etc.

Parties desiring Steam Machinery for quar-
rymg stone.address Steazun Stone Cutter Co., Rutland,Vt.

Boring Machine for Pulleys—no limit to
capacity, T. R. Bailey & Vall, Lockport, N. Y.

Brown’s Coalyard Quarry & Contractors’ Ap-
saratus forhoistingand conveyingmaterial byironcable,
¥.D.Andrews & Bro. ¢14 Wuterst.N, Y.

The Berryman Manuf. Co. make a specialty
f theeconomy and safety in working S8team Boilers, I.
8. Davis & Co., Hartford, Conn.

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

Cheap Wood-Working Machinery. Address
M. B. Cochran & Co., Pittsburgh, Pa,

Steam F'ire Engines,R.J.Gould, Newark,N.J.

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is warranted to do double the work
before the belt will slip. See Sci. Am. June2ist, 1843,
Page 389. Circularsfree. J. W.Sutton,95 Liberty St.,N.Y.

The Ellis Vapor Engines,with late improve-
ments, manufactured by Haskins Machine Company,
Fitchburg, Mass.
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E. R. would like to know how to soften
pearl shells, and how tostainthem in any color.

0. C. W. asks: Which is the easiest, to
nrake steam with high water or with low waterinthe
boiler?

P. asks: What is the best oil to keep pat
ent leather from cracking?

D. & Co. ask: 1 Is hemp preyed upon by
any insect? Is it offensive to insects o' her than its par-
asites; and if so,within what radius? Might it be made
. efficacious in protecting cotton from the ravages of the
cotton worm? Could any other plant be utilized in this
way?

J. M. R. asks: Why the images of objects,
being reversed upon theretina of the eye, are yet appa-
rent to us In their proper positions?

W. J. M. asks: How many gold fish can I

keep in a tank holding 32 gallons of water, and how
many plants will Ineed?

A. S. Jr. asks how to make the so-called
scintillettes, or Japanese parlor firewerks.

by following the directions givenon p. 26. vol, 25.—The
process of polishing shirt bosoms, collars, etc., asked
for by J. A. M., is given on p. 114, vol. 24.—A. W. can
obtain Stélzel’s work on metallurgy through any of the
. booksellers who advertise in our columns. The book,

we believe, has never been translated into English.—E.
. 8.’squery about preservir g vegetables and fruits is too
comprehensive to be answered inthesecolumns. Apply
to some one whc is a preserver by trade.

E. B. G.says: 1. Wehave had two very dry
|

seasons éuring 187l and 187, only a third or one half of
ourusualrainhaving fallen; consequentlythewellsbe-
came very low,andsome entirely dry. When the ground
froze, about November last, we hadonly five or sixinch-
es of water in our well. From that time, the ground
being constantly frozen,the water began to increuase;
' and at the time of the spring thaw, about the middle of
| March, the water measured five feet, and after the spring
i rains about six feet. How is the rise of water to be ac-

purtable engine and boiler. I wanted the firebox end
next the door (it was necessary to place it crossways of
the shop, or athwart ship, in sea phrase,) but my partner
. s8ays:*No,the firebox must be in themiddle of the shop,”
thereby getting about five feet additional length of belt.
; Will that compensate for carrying the coal in and the
ashes out? 3. Iamboringouta cylinder of a steam en-
ginethat was originally 10 inch bore and 20 inch stroke,
but it has beenreboredso many times trat it is now 11
inches inside ; consequently the cylinder is only about
. five eighths of an ine¢h in thickness, and, when finished,

will probably be only half an inch in thickness. Will it

besafetorun theengine so, and was thecylinder of an
. engine ever known to burst fromthe pressure of steam?

. source, which is subject to different climaticinfluences.

counted for? 2. We have recently pvt up a 10 horse ;

Answers: 1. The well may be supplied from a distant !

T.P.asks: [narranging adwelling warmed
by hot air from a furnace, where should the ventilator
be placed, near the fioor or the ceiling ?
egress for vitiated air be at both points? Isitaswellto
tale cold air for the furnace from the hall as from the
outside of the building? Answer : A complete system
of ventilation, to operate properly both in summer and
winter, require s ventilating registers both at the fioor
andat theceiling. In winterit is preferable tohavethe
upper one closed,so that the heated air may not too
readily escape, and the vitiated air be driven out of the
lewer ene by the pressure of the warm air from the fur-
nace. Insummer,by openingtheupperone,the warmed
air will escape in that direction, and the fiesh air be
most prevalent at the lower part of the rooni, where it
is most available for use. Asimilarduplex arrangement

furnace. There should be a cold air shaft arranged to

this should be the usual source of the supply; but on oc-
casions of extreme cold weather, the heating of this
very cold air maybe beyond the capacityof the furnace,
and it may then be admissible to feed the furnace from
the interior air of the house, which may thus be warmed
a second time; bnt the healthier way is to draw the air
fromm the outside of the house.

J. W, S, asks (1) for a recipe for making
matches. 2. Is the invention of the triction match pat-
ented? 3. Isnotasteamenginethathas no condenser
calleda highpressure engine ? Answers: The mixtures
actually usad in the trade are kept sccret, but the fol-
lowing recipes give someidea of tre compositiorn : Phos-
phorus 8 parts, dissolved in a sufficient quantity cf bisul_
phide of carbon, glue21 parts, peroxide of lead 244 parts,
nitrate of potash 24 parts. Another contains phosphor-
us 3 parts, gum senegal 3 parts, peroxide of lead 2 parts,
fine sand and smalts 2 parts. The following composition
wasrecommended by Wiederbold: Chlorate of potash
7-8 parts, hyposulphite of lead 2'6 parts, gum Arabicl
part. The latter are known as non-poisonous matches,
beingfree fromy phosphorus. 2. Some kinds are, others
not. 3. A high pressure engine has no condenser and
carries over 15 1bs. of steam.

{s working theair at a temperature o1 5002 or600°, and L
inject a’very small or proper amount of water in the cyl-
inder with the hot air, at each stroke of the engine or
piston, this water to be hot and forced in as a spray.

have not the various hot air engines met with success
as moters? 3. At about what degree of temperature
do the Roper and other hot air engines use t.ue air?
- Answers: 1. The effect of injecting the water would
|probablybe to cool down the air, without producinga
corresponding gain. The air would need a much higber
temperature, to form steam fromthe injected water. In
any case, the injection of water intothe cylinder of an
air engine would have a bad eftect ; because an air fur-
nace is mucn less etﬁciennth‘an that of a steam boliler,
and consequently if steam were to be used, it would be
better to form it in an ordinary boiler. 2. Air engines
1'have been moderately successful, when working within
: the limits of temperature which the cylinder and valves
j can sustain. 3. The temperature of the air used ia dif-
ferent forms varies greatly. Joule’s engine uses air at
600° Fahr.,and Wenham's, described in a late nunmiber of
the SCIENTIFIC AMERICAN, employs air at a temperature
of more than 1100°,

S. 8. C. asks: What is phosphoric acid
lime? Answer: The acid pho-phate of lime has, in
modern chemistry, the formula Ca(H,PO,),; in old chem-
istry Ca0,2HO,PO;.
phosphate of lime. When burned bones are treated
with sulphuric acid, a portion of the line is combined
with the sulphuric acid to forin gypsum, and the soluble
superphosphate remains, which is employed as fertilizer
and in making phosphorus. Ca,(P0,),+2H,50,=2CaS0,
~++Ca(H,PO,),.

A. asks: Can you inform me how (1) sul-
phate of nickeland (2) protochloride of tin are made ?
Answer: 1. Sulphate of nickel is easily prepared by dis-
" solving the metal or its oxide or carbonatein dilute sul-

phuric acid. 1f it be concentrated by evaporation, it will

crystallize in beautiful emeraldgreen crystals. 2. Pro-

tochloride of tin is formed by dissolving metallic tin in

hydrouchloric acid. To avoid the formation. of any of

the bicLloride, it is well to employ an excess of metal,
“and only a moderate heat.

J. B. asks if any quality of glass is or can
be manufactured that will withstand heat and cold as
well as cast iron, and which, when heated and cooled

isuddenly by water or otherwise,is no more hiable to
ycrackthancastiron? Whatother transparentsubstances
tarethere that will bear sudden and great changes of
temperature, and where are they found? Answer: We
do not know for what purpose you wish to use the glass ;
but if very well annealed, it will probably stand the tests

A.B. C. asks how to make a noon mark to
obtainthecorrecttime. Answer: See p.154, vol. XXVII
The meridian can be obtained pretty nearly by suspend-
ing two plumb lines in an open field or on a house top,
several feet apart,and placing them so that the two
linesrangewith the north star. Of course,the sun is
sometimes fast and sometimes slow.

S. C. says: Suppzse that two upright tubu-

Or should the |

is desirable also in respect to tbe supply of air to the

draw the pure air from the exterior of the house, and :

J P. 1. says: 1. Suppose a hot air engine:

Would it be beneficial as to power, or would it be liable !
to create any explosive or dangerous gases? 2, Why .

This is generally known as super-

youmention. Wedo not give addressesin this column. ;

i P.V.C. wants to know what power can be
given to anelectro-magnet that s about 18inchesacross
the poles; also what sized battery it will require, and
what will be the probable cost of the chem.cals to work
‘ it. Who hasthebe t work on electro-magnetism, and
what does It cost? Answer: A straight bar electre-
magnet, with a core 18incheslong anal inch in diame
ter, with 200 feet of No.16 insulated copper wire in the
helix, and excited with the electricity from a single ce
of a Grove's battery, would hold about 1% lbs. of
wrought iron, placed in conticy with either pole. One
| cell of Grove’sbattery will cost about $2.50. Mcrcury
nitric and suolphuric acids, suficient to last two weeks,
50 cente. Pavis’““Treatise on Magnetism” is well re
- commended.

S. S. asks: What is the strength of wrought
i iron shafting? We have now in op ration a 3} inches
wroughtshaftconveyiag1i0 horse power. Is it large
i enough to give 160 horse power, or will a 4)4 inchesshaft
be better? Will it be strong enough under all circum-
stances? The length of the shafting is 130 feet. An-
swer: You do not tell nsthe speed at which you desire
to ran the shafting. Send this and also the diameter of
largest pulley on the shaft,and we will answer your
qnery. Neitherthe 3} tor the 4!4 inch shaft would be
strong enouzh under all circumstances."

J. A. 8. says: In the practical working of
a small steam engine, that wiil do all our work with 40
1bs. of steam, I find that our wood fire will vary in spite
of all we can do, so that we often have 80 1bs. steam
blowing offat the safety valve, during a considerable
portion of the time. This fact has raised the enquiryin
my mind: Why »ot have a ** governor" to do for the fire
what the regularsteam governor does for the engine,
namely, keep it steady? But how? This led to the
invention of aplan,or atleastto atheory, which is to
attach a pipe, to the safety valve pipe.that would dis-
chargeinto the firebox, so that (when the gage was set,
sayat501bs.,and a fire going that weuld soon carryit up
to €0, 1if not discharged) the surplus in theform ¢f steam
might be turned into the fire box ; my theory is that it
would check the fire just enough to lower the steam,
and so0 soon as the steam was down to 50 1bs. the valve
would close, and let the fire brighten up again; and so
oncontinuously. Istheidea new orold,or a chimera?
If you know it to be the latter, will you so inform me?
If new and not absurd, what is yourview of the inven-
tion? Answer: Weshould be afraid that the surplus
steam wc uld occasfonally do its work too thoroughly,
-and put the fire out altogether. Ordinarily thecommor
damperregulator 1s efficient in cases of this kind. An-
i other plan that has been proposed ix to place a pipe In
the steam space of the boller, that is supplied with water
by the teed pump. This pipe is to have a number of
s'nall holes dril.ed in it, so that whenthe valve s opened
a fine spray of water willbe thrownupon the steam,and
coadense it.

C. E. C says: I have water power sufficient
forabout 9 months in the year, and have a steam engine
to 1se when the water gives out. The boiler (30 horse)
I now have is not of suthicient capacity to drive the en-
gine and d» the other work required, vut is large enough
when I use water power. Shall I throw out the old
] boilerand put in a larger one (say 7 borse) or put a 40

horse boiler by the side of the old one, and use one when
using water and both when using steam? Answer: We
cannot give a defimite opinion, withont gnowing the
age and condition of the old boiler; but if it would be
serviceable for some years, it would be best te retain it.
Weadvire you to consult a reliable enginesr, who will
mspect your boiler, and can then teil you what is best to
be done.

A. G. asks: 1. Why is it that a vacuum
gage shows 26 1bs. or inches when the vacuum isonly 13?
2. Whay should the grate bars of a steam boiler be lower
atthe end next the bridge wall than at the front? Has-
well says that they should be, but does not say why.
Answers: 1. Mercurial gages were formerly used, almost
exclasively, to indicate the vacuum. A column of mer-
cury, une inch cross ‘section and about 2 inches high
(more accvurately, 2'0f inches) weighs one pourd.
Henceit became customary to speak of “inches of vacu-
um,” and spring gages are graduated to conform to this
nomenclature, 2. Principally for ease and convenience
of firing. Inalong furnace, with a small door, it would
be very difficult to Keep the back of the fire in proper
| condition, if the grate bars were level.

G. E. R.says: 1. T have tried the formula
for connecling rods given in your issue of May 24, but
I cannot obtain tlie correct result. 2. How do ycu de-
tzrmine the length of a rocker arm for & locomotive?
3. How do you obtuin the length of a lever for a rotary
valve? Answers: |. We will assume the following data:
Diameter of cylinder=24 inches. Maxiinuin steam pres-
sure=80 pounds. Length of connecting rod between
centers=7feect. Applvingtheruie: Square of diameter
of cylinder<steam pressurei{square of length of rodis
57680 X49=2,257,920, which —+20,000=112,896. Fourth
rootof112,896 =326, 826 4+-%; 0f 24 =8-56 inches =about 3%
inches, Thisis the proper diameter for the rod at the
center,accordingto the rule. 2and3. The lengths of
arm will depend upon the relation between required
throw orangular movement of valve,and given throw
of eccentric. Thus, suppose the eccentric has a throw
of €inches, and the valve must travel 4, the relative
lengths of eccentric and valve levers will be as 6 to 4, or
as3 to 2.

lar bollers are placed 3u feet apart, and connected witn |

24 inches wrought iron steam pipe, and two horizontal
tubular boilers 175 feet distant are also connected to
same pipe.
correct within 3 or4 1bs. Why is 1t that we cannot fully
equalize the pressure? To a certain extent we do; but
| the horizontal boilers will blow off at 75 1bs. on their

| sage,and theuprightswill also blow offat thesametime,

butthe gageson the uprights will indicate 95 1bs. Why

isthis? Answer: We cannot give a decided opinion, in

a case of which we do not know more particulars than
our correspondent has given in his letter. It may be,
however, that the horizontal boilers steam much more
rapidly than the upright,so that the steamissues with

pressure in the latter.

2. You do not send sufficient data to enableus to answer .

; this question. 3. Cylinders have been known to burst
when taeengines were working. Yourcylinder will be
deficient in stiffness, and will have atendencytobecome

safe for a reasonable pressure of steam,

C.G. van P. asks: 1. Is there any sheet
metalmore pliable and not much more expensive than
galvanized iron, on which any design can be pressed
with a drop press, to a hight of g inch, without crack-
ing? Itisto be used for roofing purposes. 2. What is
the Francis metal, from which life boatsare made? Au-
swers: 1. Zioc possesses greater malleability and ducta.
bility than iron, and 1ts price is less than that of galvan-
ized iron. 2. The ¥rancislife boat is constructed of cor-
1 rugated iron.

oval. You can stiffen it with bands, and it will then be ;

T. M. E. says: In your auswer toJ. E. P.,
who asized what the effect of puttingtwopumpsto work
"on the same discharge would e, the conditions of both
pumps being the sams, you pay: It will force more water
tarough, increase the pressure, and throw the water
farther. Does not the pressure depend on the weight
of water in the column and the quantity of water dis-
charged? Will not the pressure be the same on both
pumps and consequently will not th: motion bereduced
toone half, eaca pump discharging one half the origi-
nal quantity of water? Answer: Attaching a second

ditions as the first, would be precisely similar to the
effect produced by doubling the size of the first pump;
and of course more water would be discharged,under
these circumstances.
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Eachhasits ownsteam gage and they are

much greatervelocity from the first, and backs up the |

pump, of exactly the same size and under the same con- i

A. K.says: 1. How can I make a glue for
. sticking leather or cork firmly to lron? 2. How can 1
make th: best invisible {nk? Sil ammoniac requires
too much heat to bring it out. Aaswers: 1. See pp. 847
and 383, vol. 28. 2. Taere arc several varictics of sympa
thetiginks. A very weak solution of green vitriol (or
ferrous sulphate) is iavisible until brushed over with a
- solution of yellow prussiate of potash or nut galls. The
formerproducesa blue, and the latter a black. If the
writing 18 done with a weak solutionot chloride of co-
. balt, it is invisible when cold, and blue when warm
‘ This ink possesses the advantage of becom:ng Invisible

every time i1 gets cold, and hence may be used for secret
diaries as well as correspendence. This is due to the
" absorption of hydroscopic moisture when cold, which is
. expelled by heat. Common ink, bleached ouu by oxalic

acid, can usually berestored by ferrocyanide ef potaesi
um, and thus alterations in legal documents are dizcov
ered.

G. W. M. H. asks: Does the frost all come
. out of the ground, or pagt come out and part descen®
i into or be absorbed Yythe earth? Answer; The frost
is not a substance, butonly the effect produced by the
absence of heat ; it follows that, whenever heat enters
| tae soil, it counteracts the effects previously due to its
iabsence. Thefrostcap be saidto be annihilated. The
opinion that frost goesdown isdueto the factthat frost
, 18 found at a distance below the surface where absent
near the surface, and also that the earth sometimes
freezes toa greaterdepthafter a thaw sets in. Evapo-
ration produces oold, although itself caused by hea
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