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T. F. H. asks: 1. What are the ingredients
for making the best lubricator forlarge bevel gears ex -
posed to the weather? A. Black lead and tallow will
answerverywell. 2. What is the best material for pre-
serving timber exposed to sun andrain? A. Bethel's
process of forcing the vapor of creosote into the pores
of the wood {s largely employedfor the preservation of
railroad ties and wooden superstructures.

A.V.K. asks: Is there any way to con-
dense steam without using a continuous stream of some
cold liquid? A. The steam must come in contact with
something having a temperature lower than its own.
Possibly a solid, such as ice, might be employed.

G.W. H. says: 1. What is the power re-
quired topump 2 gallons of water per minute? A.You
do not say how hign the wateris to be lifted. Ordinar-
1ly,1t {8 well to allow at least twice asmuch power as
would be required to lift the water only, neglecting
friction and other prejudicial resistances. 2. What s
the power produced by one of the best turbine wheels?
A. About 75 per cent of the power of the water.

A. R.asks: How can Iturn grooves in soft
rubberrolls? A. It might possibly be done with a flle,

1f the rollers are hollow, and could be revolved ata high
speed.

W. F. asks: 1. What is the proper temper-
ature of water when it for batbing? A. A. few de-
grees below the ordinary temperature of the human
body. 2. What can I use to make wood adhere to glass?
A. Diamond cement.

W. C.D. asks: How can I procure a perfect
vacuum {n a common bottle for an experiment? A.This
cannot be obtained with a common bottle alone. As
near an approachtoaporfect vacuumascan beobtained
by mechanical means can be effected by connecting the
bottle with an air pump. The method resorted to in
certain physiological laboratoriesin Germany when a
so-called perfect vacuum {8 desired is to flllalarge jar
with mercury, invert {t (the rim of the jar always re-
maining below the surface of the mercury),and then,
when the mercuryhas fallen to the hight in the jar at
which it would be sustalned by atmospheric pressure,
to connect a bottle, or other vessel in which it {s de-
sired to produce a vacuum, with the vacuum thus pro-
duced.

J. 8. agks:. 1. How can I makean electro-
plating batteryg A. Bee answer to A. P., on this
page. 2. Pleasegivemea formula tomakemagic pbo-
tographs. A. Consult Science Record 1813, p..24. 8.
What is a good remedy for & fogging negative silver
bath? 1have had much trouble with fogging baths,
andcan find no remedy. A. Fogging may oecur from
80 many causes that any general rule cannot be glven.
Sun, filter, bring to proper strength and give proper re.
action, and then the trouble will probably disappear.

T. S. asks: How can I make a fluid ink
eraser? A. One such fluld 18 said to consist ot chloride.
of lime solution, to which are added a few drops of
muriatic acid.

A. E. P.says: I have a barometerin which
the mercury has become separated. How can I get it
together again? A. By inverting the barometer with
great care, fllling it entirely with pure mercury, and
then restoring it to its preper position, taking precau-
tion not to admwit the smallest bubble of afr.

H. E. B. asks: I make great quantities of
chips impreguated with ofl. I extract part of the oil by
means of steam, but still a great deal 18 lost, and wbat
{8 drained off {s sometimes 80 thick with iron rust and
scalc as to be almost useless. 1 have also great quanti-
ties of oily waste, that 1 have found it impossible to
clean in a thorough manner. How can I use bisulphide
of carbon for the above purposes? A. The bodiesto be
cleaned are to he treated in closed tanke into which the
bisulphide of carbon {s drawn.

‘W. B. agks: Is there a marking fluid which
18 not aftected byrain? 1 wish to use it on stone. A.It
{8 customary for this purpose tu use any good black
paint.

B.M. H. agks: I find that old car springs
are thebest rubber I can obtain for erasing lead pencil
marks. Do the properties that make it so belong to
that kind of rubber, or do they result from the mechan-
ical action, compression and vibration, to which it has
beensubjected? A. Tnisis due to the quality of rub-
ber used.

R. W. H. agks: I. What are the chemical
properties of common sorghum molasses ? A.It {8 cane
sugarin a non-crystalizable condition. 2. What {s the
chemicalprocessof converting sorghum molasses into
sugar? A.Theconversionof the non-crystalizableinto
the crystalizable cane sugar. 5. What {8 the best pro-
cess of making vinegar without apples? A. By the
purification of wood vinegar,a body which {8 obtained
by the dry distilation of certain woods.

J.J.. C. asks: Is the electricity generated
by an eleetrical macbine of a kind to form an electro-
magoet, and {8 it generated in suflicient quantity to
keep it magnetized? A. No.

W. D. M.asks: Can you tell me what kind
of an electric battery 1 should construct, that will be
permanent for some time, 8ay 8ix months at least,and
have power enough to run an electric alarm bel), such
a8 18 used in the burglar alarm telegraph? A. Into a
porous cup about 5 inches high and 3 inches 1n diameter
place a plate of carbon,such as {8 usedin the ordinary
Bunsen. Fill the cup with best manganese peroxide and
seal with asphaltum. Place it in a small jar half full of
strong solution of sal ammoniac in water, into which
aleo place a rod of amalgamated zinc. In this battery
the action {8 wholly upon the carbon, the zinc remain-
ing unaltered and constituting the negative element of
the battery. When the fluid becomes milky,add a few
crystalsof the salt. Two or three such cells will an-
swer your purpose. When properly set up, it will run
for {rom 6 to 12 months.

J. 8. asks: 1. Please give me a simple pro-
cess of silver plating articles with a battery. A. See p.
170, vol.28. 2. Would an engine with a cylinder 1x2
inches, running at 150 revolutions per minute, with
steam at 50 Ibs. pressure, be suficiently powerful to run

an ordinary sewing machine? A. Yes.

J, D. 8. asks: 1. Does crude petroleum, as
it comes from the earth,contain anything poisonous or
injurious to the human system {f {ntroduced through
the blood? A. No. 2. What {s the difference between
crudepetrolenm and lubricating oil? A.Crude petrole-
um consists of a mixture of numerous ofls of difierent
densities and boiling points. Lubricating oil consists
of the heavieroils which are leZt atter distilling oft cer-
tain of the voiatile constituents.

C. asks: How can rubber tissue be made?
A. Ordinarygum rubber has a stratified composition.
Rubbermarufacturers say that rubber tissue is made
by eimply separating these layers.

A.B. agks: 1. What two or three metals or
alloys expand longitudinally the most in a given degree
of heat? A. Zinc,lead, and tin,zinc expanding 0°000C.
294i7 of its length for each degree centigrade, when
heated between the freezing and boiling points of wa-
ter ; lead 0°'000028375, and tin 000002173. 2. Is the mole-
cular rotationsustained inhighand lowdegrees of heat
alike? A. No.

J. A. H. asks forinformation on the subject
of carbureting hpdrogen gas. A. Hydrogen gas, the
chief constituent ot coal gas, upon which our large
cities depend 8o much for their light after suneet, bas,
a8 {8 generally known, no {lluminatingpower of its own,
but dependswholly for its value asan {lluminator upon
the amount of carbon associated withit; and attention
has long been directed to the subjectof supplementing
withcarbon the already partially carburetted coal gas,
and to the problcm of carbonizing the bydrogen ob-
tained trom peat and from the action of acids on some
of the metals. Theresult is that hundreds of patents
have been granted for various devices and machines for
carbureting,carbonizing or enriching hydrogen and com-
mon coal gas up to the full measure of its light.glving
quality; but if supersaturated, the light becomes
smoky, and consequently disagreeable. This latter
trouble has been one of the drawbacks. The discovery
of petrolenm has aftorded an apparently inexhaustible
supply of cheap gas-producing or carbonizing material
in the form of highly volatile mineralhydrocarbon oils,
such as gasolin, naphtha, benzole, etc., of specific grav-
ities rangingfrom 0 664 to 0°785. The usual method of
carbonizing s that of dividing the liquid into a minute-
ly separated condition, so as to present as large a sur-
face as possible. For instance,a largemetallic recelver
{8 constructed snd fllled with pumicestone: it {8 then
made p>rfectly ak!lgh? and a quanti‘y of gasoline or
one of the other oils spoken of {8 poured on to the
pumicestone until it1s thoroughly saturated. Connec-
tions are now made {n such amanner that the gasto be
carbureted passes directly tbrough the pumicestone,
emerging from the machine saturated with the heavy
hydrocarbon vapor. Another and perbaps a better
method 18 that of suspendiog a8 large quantity of wick-
ing,in a suitable receiver partly fllled witb the fluid to
be used, and carefully closing all joints. The action
bere {sthe same asin the preceding, except that the
wicking s kept saturated by the action of capillaryat-
traction. The vapor from these oile {amuch heavier
than the air, and for thisreason {t sometimes forms in
layersin the lower partof rooms where the ol has been
standing or used, and when mixed with alr forms a ter-
ribly explosive mixture. If by any means an ignited
match {8 thrown on the floor ;in a room containing or
tha thas contained any of this liquid gasoline, it {8 suf-
ficient to explode the mixture with dlsastrous conse-
quences. The principal danger of using these carbu-
reters, then, lies in the highly explosive character of
the materialused t> accomplish the desired result. The
only safcguerd against accidents seems to be in the
rule: Never attempt to fill or charge these machines or
reservoirs within doors, or in the vicinity ot fire of any
kind, but place them underground at some distance
from the house.

A.F.8.asks: 1. Can you give me a recipe
for a glue that will not soften in moisture? A. Take
glue 12 0z8., water suficient to dissolve {it; add 3 ozs.
rosin, melt down together and add 4 parte turpentine or
benzine. This should be done {n a carpenter’s glue pot,
toavold burning. 2. Do you know of any way of con-
structing a good and cheap frictional electric battery?
A. Perhaps the cheapest instrument of this character
18 Volta’s electrophorus, consisting of a plate or cake
of reein, set in a wooden mnld lined with tin foil. A
metallic plate with an insulating glass handle serves to
collect the electricity.

B.F. B.Jr. asgs: How can I dye silk a light
slate or drabcolor? A. For 100 yards silk, boil together
4 1bs, fustic,2}$ 0zs. cudbear, and 6 ozs. logwood. Cool
to2 0° Fah, enter the goods and winch for 20 minutes,
air out and repeat: take a little of the liquor from the
bofler, dissolve in it 1) oz:. copperas, reduce it to
handling heat with water, and give one or two shots
through it asti:e pattern requires.

G.T. B.says: 1. I want to make an induc-
tion cofl to use with a smsll Daniell’s battery, to take
shocks with. What number of wire and how many feet
shouldIusein the secondary and primary coils ? A.Use
NoSR,about 500 feet for secondary current and about 100
feetfor primary. 2. How longshould the cofl be? A.
About 9inches. 8. HoW large should the hole be? A.
About one half inch. 4. What rize of soft iron wire
should I use inthe'core? A.No.20will answer. 5. The
zinc plates of my Smee battery are 23523} inches square
and a half inch thick. How large a piece of silver
shouldIuse? A. Aslarge as your zinc plates.

J.W. C. agks: Does the water of the Mis-
siesippi river run up hill? A. No.

J. A, 8. says: I took hydrochloric acid,and
addedsmall pleces of crayon. A portion of the solid
crayon should bave passed off in the form of a gas, but
At falled. [ then added chalk to try the experiment,and
it worked successfully. What 1sthe chemical difference
between chalk and crayon? A.If the crayon were chalk
it should have dissolved with effervescence. If you
send a plece which will not dissolve, we shall have it
analyzed foryou.

T. W.—You can find a full description of
ice machines {n Sctence Record for 1874, pp. 132.155.

M.C. B. asks: 1. What is the process for
metalizing non-metallic substances for electroplating ?
A. Coat them with graphite or black lead. 2. What 18
the best hand book on metallurgy? What book gives
the best description of the different modes of silver
mintng? A. “A Practical Treatise on Metallurgy,” by
Crookes & Rbrig.

A. P.agks: 1. Which is the best battery for
plating and what1s the simplest method of construct
ingthesame? A. For small purposes, the Daniell will
answer very well. It may be constructed as fol-
lows: Take for the outer jar, one of earthen or stone-
warefllled with saturated solution of sulphate of cop-
per; for the {nner porous cell,a cowmon flower pot with
the hole stopped or sealed. Fill this with water and
placeit ineide of thelarger jar. Place a rod of amalga-
mated zinc in the inner cell, and the sheet copper {n the
outer, 80 as to surround the porous cell. A few drope
of sulpburic acid added to the water in the porous cell
will sufice to develop the full power of the battery.
Thebatterymost used by electroplaters is tbat known
a8 the electropoion ; 1t consists of the ordinary Bunsen,
the exciting fiuid being a solution of bichromate of po-
tassa and sulphuric acid. 2. What {8 the best book on
tbe subject? A.Roseleur’s * Galvanoplastic Manipula-
tions.”

J. 8. McK. asks: Is there any known meth-
odof obtaining the exact square root of any number
other than the perfect squares? Could they be ex-

pressed in numbers? A. Toboth questions: No.

A.B. O. says: An inveterate tea drinker
complains that the last tea bought gives her a burning
sensation in the throat after drinking, and thinkes it
must be adulterated. 1s there any way to detect the
adulterations of tea? A. Yes, it 18 possible to detect
the adulterations. In the very little specimen wbich
yousent we fcund none, but it was too small a quan
tity for a satiefactory examination.

G. W. D, asks: 1. What is the difference
between carbonate of potash and hydrate of potash?
A, The firat1s acompound of carbonic acid and potask |
the second of water and potash. 2. What {s the crude
potash of commerce? A. Impure carbonate of potash
mixed with sulphate and silicate of potash, chlortde oi
potassium, ash, organic matter, etc. 8. What water-
proof composition wili adhere to elastic rubberand at
the same time to the cuticle? A. Melt together in aa
{ron pot equal parte of common pitch and gutta percha,
kept liquid under water, or solid to be melted when
wanted.

C.H. M. agks: 1.Is electricity employed es-
pecially in any chemical works for inducing, accelerat-
ing, or aiding crystalization? A.No. 2. Does any ap-
plication of electricity promote or hasten the crystali-
zation of substances? A. Yes.

A. A B. says: 1. I have a kerosene lamp
using an argand burner; after it has been burning 80 or
45 minutes, it becomes veryhot and begins to puff and
sputter 8o that we cannot use it. What {8 thecaunse?
A. The burner is 80 badly arranged that it allows the
heat to be conducted to the contents of the lamp. 2.
WhetshallI useto stick gold or bronze leaf onglass
and on paper? A. A solution of {singlass in water.
8till better: for fixing gold leaf on wood, paper, etc.,
use a solution of linsevd otl and lead plaster in oil of
turpentine. Tht is made by firet saponifying linsecd
ofl with caustic soda or potassa, and precipitating the
aqueous solution of the soap with a solution of sugaref
lead, the lead soap thus formed being nextdissolved in
oll of turpentine. 3. What is the best varnish to use
on very white wood, such as basswood,thatwill not
stain-ordiscolorit,but leave it clecar and white? A.
White picture varnish. 4. Whatis the best filling to be
usedon black walnut before putting on oll? A. Bees-
wax hardened with sealing waxand colored withumber
maybe used.

J. P. D. agks: What will ;}ruvenhthe damp-
ness from rising in brick walla? Will three or four
courses of bricklaid {n cement or a strip of galvanized
{ron, the width of the wall, prevent {t? A. Lay two
courses of brick in melted asphalt and two courses up-
on these in hydrsulic cement, covering the exposed sur-
faces well. A layer of zinc {8 also a preventative.

W. agks: Whatlength of time does it take
to rip a plece of spring steel 6 feet long by X Inch thick
with a toothless saw, made of soft fron? How should
such a saw be made? A. The periphery of the saw
shouldrun about 20,000 feet per minute, and ought to
melt (as it really does) through at least one foot in
length per minute. The saw must be pertectly bal-
anced and bammeredvery open in the center. that is, 8o
that the center will be loose, inorder toallow the peri-
phery to expand by centrifugal force caused byits own
velocity.

J.H.says: You state in your paper that
plaster of Paris mixed with 8 per cent marshmallow
root, powdered, would harden in one bour, and could be
rolled out into plates and polished. I have tried this
with hot and cold water several times, acd it will not
harden at all; it will set somewhat, but will crumble
away {f you handle it. What1s the matter? A. Exper-
iment demonstrates that: 1. The only eftect marshmal-
low root scems to exert upon gypsum i{s to retard its
setting or hardening. 2. That when set or bardened it
becomes very brittle : and where alarge perceatage of
marshmallow root {8 used,iteither fallsto a powder or
crumbles when touched.

S.F. M. says: 1. I am making a foot lathe
and do not understand laying out cone pulleys. The
driving wheel faces are 24 and 23 incaes diamecter. I
want the driven pulley tobe 8 inches diameter for the
smaller face; what should the other be? A. S8eep.134,
vol.11. 2. What width of belt would bemost suitable?
A. Make the belt from an inch to one and a half inches
wide.

B.says: I wish to drain the bottom of a
cellar, on which I propose to lay a concrete floor. The
method I have adopted is to sink longitudinal trenches
10inches x 12, and A11 loosely with bata broken about
the size of a hen’s egg: then to cover the whole with
concrete. The trenches siart near the footings of the
party wall. Do you think this will efteet the object?
If not, can youadvise something? At certain points in
the foundation bottom, several springs and quicksands
have been discovered. A. The plan you have adopted
{8 a good one, provided that you connect the main
trenches with lateral ones, and discharge the whole into
a main drainleading away from the houte.

S. B. McC. asks: What is the solid content
of a stick of timber, the base of which {8 14 i{nches
square and the top 10 inches square, and length 20 feet ?
What {sthe rule for obtaining the same? A. This stick
{8 {n the form of a frustrum of a right prism, with the
two basesparallel. Therule for calculating the solidity
18 as follows: Add together the area of the lower base
and the area of the upper base; extract the squsre root
of the product of these two areas. Multiply thie sum
by one third of the perpendicular distance between the
twobases. Applyingtherule to the case in question,
we have area of lower base, 14X14=196; area of upper
base, 1010=100. Square root of the product of these

aress, 4/196x100=140. Perpendicular distance between
the two bases, 20X12=240 inches. Contents of timber,
(19641004-140) X 80=3814,880 cubic inches. Contents {n
cubic feet, 184,880+1728=20,%.

J. B. H. agks: What is the method of bal-
ancing the reciprocating parts of an engine, for which
Mr. Main received from the Secretary of the Navy the
sum of $6007 A. As weunderstand the arrangement, it
{snot a true counterbaiance, but consiste of weighting
one of the cranks, which can hardly be considered

G.L. M. says: I lately read a statement
that Dr. Huggins bas discovered that the star Arcturus
{s approaching the earth at the rate of about Aifty miles
persecond. 1. Isthis true? Ifso,in what part of the
beavenscan the star be seen atnight? Can the starbe
seenwiththenakedeye? Does thestarappear to grow
larger? How far distant {s the star from the earth at
the time that this letterreaches you? A.Yes;Arcturus
18 a bright red star of the first magnitude, in constella-
tion Bootes, overbead at 9 P.M. Its proper motion {8 54
miles persecondtowardthe earth,and 1telight, traveling
185,000 miles per second, tazes more than twenty-six
years to come bere. 2. What 18 the greatest depth that
man has ever attained, and where ? A. One of the deep-
est holes we recollect {s the **Road to Heaven" sllver
lead mine, near Freiberg,8axony, 2,000 feet down to the
sump.

8. says: I wish to construct a telescope for
arifle. Cun you inform me how manylenses will be re-
quired,and what the diameter and focusof each iens
should be, and in what manner they must be mounted
on the rifle? A. Object glass half an iuch diameter
focus 24 inches or aslong as convenient. Eyepiece may
be a single lens of low power withcroes spider lines
fixed inits focus. The target will thenappearinverted.
The lensesare enclosed in a brass tube with a hinge or
ball joint at the breech or eyepieceend,andslidesat the
muzzle, to depress the object glass, forincreased eleva
tion. The two points of attachment to the barrel are the
same a8 for ordinary fore-and-leaf sights.

T. 8. C. says: In your answer to N. L., you
say that ** the shrinkage of wood endwisc {8 very slight,
if any.” 1tisprobablethatif the wood were perfecctly
straight grained, there would be no ehrinkage endwise
I1haveseen places inboardfences where the board was
displaced endwise 3 inches from whereit had been orig-
inally nailed ; and I have seen the top rails (2x4, oak) in
picket fences drawn apart 8% inches in a fence 150 feet
long. Ihave, however, always attributed tbis to the
lumber not being at alltimes sawn parallel with the
grain of the wood.

J. M. says, to help B. and J. out;of their
trouble of butbling in casting zinc: Do not overheat
it; but when melted, pour at once, and you will find
you can get a sharp model {n quite moist sand. I stir
with a pine stick until all the metal {s thoroughly lique-
fled. [haveused various sizesof zinc,and sincefollow
1ng the abovedirections I have had no trouble.

R. 8. says, in answerto A. A, W.’s query a8
to breaking gage glazees: If you get good flict glass
tubes,and yourgage cocks are set true, they will last a
long time Instead of taking them out to clean them
take the nut off the top cock and pour a little oil down
the tube: it will remove thescale.

W. H. 8. says, in answer to J. A. McC.’s
Jr. 8 question as to the tube and diek of paper: A
number of years ago the Royal Soclety offercd a gold
medal and one hundred guineas for the explanation of
the phenomenon mentioned bybim. The tollowing was
the explanation which received the prize: Supposing
the diameter of the disks to be to that of the hole as 8
to 1, the area of the former to the latter must be as 64
to 1. Hence,if the disks were to be separated (thewr
surfaces remainiug parallel) with a velocity equal to
that of the air blast,a column of air must meanwhbile
be interposed, sixty-four times greater than that which
would escape from the tube {n the same time: conse-
quently, if ali the alrneeced to preserve Lthe balance be
suppliedfromthetube,the diskemust be separated with
avelocityasmuch less than that of the blast as the
column required between them i{s greater than that
ylelded by the tube. It follows then that,under the
circumestances in question, the diskscannot be separated
with a velocity greater than one sixty-fourth the blast.
Ot course all the force of the blast will be expended on
the movable disk and the ring of air between the dlsks ;
and since theaforesaid disk can only move one sixty-
fourth the velocity of the blast, the ring of air must
receive nearlyall the force of the blast,and be driven
out incurrents radiating from the common center of
tube and disks.

C.H. M. asks: I have eeveral times read
qbat in order to make it possible for some birds to talk
their torgu=s have to be split, or that after their
tongues were split they could talk. Amongcommon
birds, this has been asserted of the crow and jay. Is
thistrue,and if so, how is the splitting done? How far
would the bird’s tongue have to be split? Icannot see
how this operation would enable therm to speak.—X.X.
O. asks : Howcan 1 make a burnisbing liquid to pro-
duce a lightstraw coloron ssle leather >—H. M. D.asks
How canl dye anilinescarlet on mixed goods?
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novel. Indeed it {8 saldto give so little satisfaction
that these so-called counterbalances are being removed
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C. M. agks: What isdry steam? A, Steam
of such heat that it will absorb molsture from any
damp subetance placed in {t.

P.J. asks: How can I disdolve gutta percha
80 a8 to make a thin waterproof varnish, capable of be-
inglaid on witb a brush ? A. Take 4 oze. clean gutta
percha, dissolveinl lb.rectifiled resin oil,and add 31bs.
linseed oil varnish, boiling hot.

S. D. asks: What will restore the color of
or.cleancolored leather? A..Ugel oz. oxalic acid dfe-
solved in 1 pint distilled water.
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