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Business and Lersonyl,

Charge for Insertion under this head 18 81 a Line.

Wanted—The Manufacture of ““Specialties”
made mostly of Wood. Sayer & Co., Meadville, Pa.
Key Seats weaken shafting—Set Screws
ring it and catch belting and clothing. Both Keys and
Setscrews throw pulleys out of balance in fastening.
The Taper-Sleeve Belt Pulley has none of these objec-
tionable features. One Pulley sent on trial. A. B.
Cook & Co., Erfe, Pa.
The Comet—Telescopes,Spy (tlasses,Lenses,
Microscopes. List free. McAllister, 49 Nassau St., N.Y.
I am now furnishing Iron Roofing, coated
with the best Metallic Paint, for only (7) Seven Dollars
per square. Orders solicited. Address Abram Reese,
Pittsburgh, Pa.
Rice Hulling Machines— Manufacturers,send
Price Lists to C. Burnes, Westville, Simpson co., Miss.
Die Sinker Wanted. Ditficult new doorplate.
Address, 1 July, E. S. H , 3 Rem. Block, Syracuse, N. Y.
The Pickering Governor, Portland, Conn.
Tuck’s Patent Piston Packing. Address
Gutta Percha & Rubber M’f'g Co.,”’26 Warren St., N.Y.
Cobalt and Nickel Salts and Anodes, the
best coating for all metals, with {nstructions for Elec-
tro-plating. Chromium negative plates for batterfes,
three ceots per square inch, and batteries for all pur-
poses ; the best known for power and constancy. G. W.
Beardslee, 122 Plymouth St., Brooklyn, N. Y.

Portable Engines 2d hand, thoroughly over-
hauled,at ) Cost. I.H.Shearman, 45 Cortlandt St,, N. Y.

The Haskins Machine Co. Boilers are all
tested and insured by the Hartford Steam Boiler Inspec-
tion and Insurance Co. Warerooms 46 Cortlandt St.,N. Y,

Babbitt Metals—For the very best, send to
Conard & Murray, Iron and Brass Founders, 30th and
Chestnut Sts., Philadelphia, Pa. Write for Circulars.

Mechanical Expert in Patent Cases. T. D.
Stetson, 23 Murray St., New York.

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

Protect your Buildings—Fire and Water-
proof! One coat of Glines’ siate paint {8 equal to four
of any other; 1t fills up all holes in shingle, felt, tin or
iron roofs—oever cracks for scales ofi ; stops all leaks,
and is ouly d0c. a gallon ready for use. Local Agents
wanted. Send for testimonials. N. Y. Slate Roofing
Co.. 6 Cedar St., P. O. Box, 1761, N. Y.

Stencil Dies & Steel Stamps, all sizes. Cata-
logue and samples free. E. M. Douglas’ Brattleboro’,Vt.

Linseed Oil Presses and Machinery for
Sale. Perfect order. Very cheap. Wright & Lawther,
Chicago, Ill.

Gas and Water Pipe, Wrought Iron. Send
for price list to Balley, Farrell & Go., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelphia, Pa.

Boilers and Engines, Becond Hand. Egbert
. Watson, 42 Clift St., New York.

Taft's Portable Baths. Address Portable
Bath Co., 156 South Street, New York city.

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

For economical Vertical Steam Engines,
to the Haskins Machine Co.. 46 Cortlandt St., New York.

The “Scientific American” Office, New York,
18 fitted with the Miniature Electric Telegraph. By
touching little buttons on the desks of the managers,
signals 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., 263 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

All Fruit-can Tools,b erracute,Bridgeton,N.J.

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

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

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

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Iron M{lls, Pittsburgh, Pa.,

or lithograph, etc.

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.

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,23Cornlhall, Boston,Ms.

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Beclded excellence and moderate cost have made
these goods popular. Homer Foot & Co., Sole Agents
or America, 20 Platt Street, New York.

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

Automatic Wire Rope R. R. conveys Coal
Ore, &c., without Trestle Work. No. 34 Pey street, N.Y

A F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 34 Dey street, New York.

Beet Philadelphia Oak Belting and Monitor
Btitched. C. W. Arny, Manufacturer, 301 & 303 Cherry
8t., Philadelphia, Pa. 8end for ctrcular.

Temples & Oilcans. Draper, Hopedale, Mass.

Dean’s Bteam Pumps, for all purposes; En-
gines, Boflers, Iron and Weod Working Machinery of
all descriptions. W. L. Chase & Co., 93, 95, 97 Liberty
Btreet, New York.

Buy Boult’s Paneling, Moulding, and Dove-
alling Machine. Sendfor circular and sample of work.
B. C. Mach’y Co., Battle Creek, Mich.. Box 221,

Engines, Boilers, Pumps, Portable Engines
Machintsts Tools.I..H. Shearman, 45 Cortlandt 8t.,N.Y.

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

Iron Roofing—Scott & Ce., Cincinnati, Ohio,

Price only three dollars—The Tom Thumb
Electric TelegrabPh. A compact working TelegTaph ap-
paratus. for eending messages, making magnets, the
electric light, giving alarms, and various other purposes.
Can be put in operation by any lad. Includes battery,
Eey and wires, Neatly packed and sent to all parts of
the world on receipt of price. F. C. Beach & Co., 283
BroadwaY,New York.

Rue's “ Little Giant” Injectors, Cheapest
and Best Boiler Feeder in the market. W. L. Chase &
Co., 98, W, 97 Liberty Street, New York.

SPONDENTS €
engravings of electro-
motors in back numbers of the SCIENTIFIC AMERICAN
—W. S. M. will find directions for soldering files on p.
90, vol. 830.—J. F. will inddetails of tanning sheepskins
with the wool on on p, 147, vol. 30.—A. W. C. should
send us a deseription of his plan for preventing fires in
buildings.—S. J. H. will find directions for transferring
eogravings to wood on p. 138, vol. 30.—H. R. will find
directions for waterproofing cloth on p. 90, vol. 30 ,and
for preventing mildew ou p. 138, vol. .30.—J. A. C. must
send his name.—G. M. H. will find full information in
regard to concrete walls in the answer to J. L. C., p. 133,
vol.30. As to potato bugs,see p. 52 of this {ssue.—J.S.
N. will indfull directions for temperingsprings on p.
21, vol. 29; for tempering mill picks, on p. 170, vol.25.—
C. W.R.{sinformed that we published a good recipe
for wood filling on p. 155, vol. 30.

J.B.asks: 1. On what class of sea-going
steamers are high pressure enginecsused? A. They are
not used. 2. On what class of sea-going steamers {8 the
condensing engine used, and what is the pressure of
steam most commonly employed in such engipes?
What are the extremwes of the pressures employed in
such engines, measured above a perfect vacuum? A.
On all. Steam pressure varies from 30 to 80 pounds. 3,
Issteam generally worked expansively in sea-going en
gines, and what 18 the lowest terminal pressure in both
the high pressure and condensing engines for sea-going
purposes, measured above a perfect vacuum? A. Yes.
Terminal pressure as low as 5 pounds insome cases. 4.
Is the Woolf engine used to any considerable extent in
sea-going engines as a high pressure engine? A. No.
5. What 18 the most common form or type of sea-going
condensing engines? A. Vert{cal two-cylinder englines
6. If, at an additional expense of $1001n the first cost of
an engine of one hundred horse power and perhaps $200
in a one thousand horse power, the eftective working
power could be increased from 10 to 25 per cent,depend-
ing on the pressure ranging from 60 1bs. to 150 1bs. above
a perfectvacuum, would it be worth the trouble? A.
We do not get aclear 1dca of what you mean.

S. asks: Which is the strongest and will
bear the most weight, a hollow pillar or a solid one, of
iron, of any size? A. The solid one. The same weight
of iron, however, made into a hollow (and of course
larger) pillar, will bestrongerthan if made into asolid
one.

J.8.8.says: 1. I have been running my
cotton gin by steam power, usinga 10 horse power en-
gine. Ihaverecently erected a steam sawmillnearmy
ginhouse; enginesare about 180 feet apart. I want torun
my gin from my saw mill engine, {f it 18 practicable.
‘Will it be cheaper to run the gin by wire rope,or coa-
vey the stesm from saw mill boiler to my small engine,
180 feet, thereby doing away with one boller? A. We
wouldrecommend the latter plan. 2. What sized pipe
should be used to convey the steam from boiler to en-
gine? A. About 2inchesin diameter. 3. Would it be
better to convey the pipe under or above ground? I
need about six horse powerto run the gin. A. Which-
ever 18 most convenient. 4. Will under runner rocks
answer a8 well for grinding corn as upper runner? A.
We think that they will; but there is considerable dif-
ference of opinion amoog millers in regard to this mat-
ter.

L. A. G. says: I have made a field camera
by the directions given in Science Record for 1814, but
tind no image on the paperunless the objectis held
within two feet of tke lens, or the paper held within
threeinches of the mirror. Mylens {8 2% inches {n width
with 7inches focus, and made to slide inand out; the
box s supported about 20 inches above the table,and a
dark chamber 18 made by covering the wire with thick
darkcloth. Whatis the matter? A. If the object or
foreground is ten feet ofl’, then the shorter conjugate
focusof your lens will be 7-35 inches. The paper or
ground glass must be placed at this distance from ihe

.lens,or alens of focal length equal to thedistance from

table to mirror, plus the distance from mirror to lens,
may be substituted ; or you may reverse the box so
that the lens 18 between mirror and table.

H. R.J.says: I work at architectural draft-
ing and wish to be a thorough architect. I have a very
good English education, but cannot afford togo to col-
lege. Can youtell me what course I should pursue to
attain what I wish? Isa thorough knowledge of con-
structive carpentry necessary? Whal {8 the best and
simplest work on 1t? A. Youcouldsucceed best by go-
ing into the ofllce of an architectin good practice, and
thus getaccess to his library, where you would find,
most 1ikely, the best works on every branch of thesub-
Ject. Inthe mean time, you will ind Tredgold’s * Car-
pentry’ an excellent book tobegin with,

F.C.R. asks: How are hollow plaster of

Par{s toys made? A. They are made in two or more
parts,and then joined together.

J. E.S. agsks: How can the residuum in the
still after the distillation of petroleum be best purified
toproduce a nice parafiln 011? A. American oils eon-
tain but a small propertion of parafiin. The crude ofl
is first put into a still, into which steam can be admit-
ted ; the stillis also heated externally by fire. 25 per
cent of a fluld is obtained which,on beingsubmitted to
fractional distillation, yields hydrocarbon of specific
gravity 0°62 to 0'86, while the boiling p~int varies from
2677° t0200°. The lightest and most volatile of these
hydrocarbons {s used as an angsthetic (known a8 Sher-
wood oil), while the heavier ofls are burnt in paratfin
lamps. The residue of tiis first distillation (about 75
per cent of the original quantity) 1s again distilled with
steam at 150° to 200°, and the products, of variable vola-
tility are separately collected. The last portions of the
distillate contain chiefly parafiln, which {s in a crude
state separated from the liquid by arti@cial cold. The
heavy oilis used forlubricating, and the parafiinis pu-
fled. Thisis the treatment of the Rangoon oil, from
Burmah.

S. H.D.asks: Will hot water })ut out fire
on & building that 18 ignited by lightning? Some people
maintain that 1t will not. A. Mostcertainly,if applied
properly and in sufiicient quantity.

E. K., Penza, Russia. and others write for
practical detalls of a process for burning bricks with
mineral oll, mentioned on p. 53, vol 30. A. The writer
of the paragraph declines to give further information.

0.L. asks: Is there any simple and cheap
method for rendericg paperdamp proof, so that,in giv-
ing 1t a form by embossing, it will not get out of shape?
A process involving the passing the paper thoughsa U.
quid would be advantageous for the purpose. A. Yes;
by saturating it with ofl, If you will state more fully

what you desfreto know, perhaps we shall be Dbetter
able to anEWer’you.

E. P.says: I have in use a 32 horse power
boiler with 62 three inch flues. The brick work strikes
the bollerabout 4 inches below the water 1ine. Thesald
arch needs repairing. Would it be advisable to construct
the cover 4 inches from the shell? Would not a boiler
arched over in such a mannersupply drier steam than
when covered in the ordinary way? Wouldthere be
more danger of explosfon? A. Such an arrangement
a8 you propose {8 very common. 2. Would coal tar and
plaster of Paris make a good cement for roofs? Would
itrender it av fireproof as if the tar were boiled? A.It
will probably answer quite as well as if the tar were
bolled, provided you can make the mixture as thor-
oughly.

E. L. E. says: A friendsays that the light-
ning seen at a distance in summerevenings is heat light-
ning. Isaythere s never any lightniog unless there 18
thunder; but it being at a great distance, we cannot
hear the thunder. He also says that the thunder comes
before the lightning; but as it takes so long for the
sound to reach us, we see the lightning first. I con-
tend that the lightning comes first, and that the thun-
der 18 caused by the rushing together of the air efter be-
ing rent by the electricity. He saysthat there 18 never
any thunder accompanying flash lightning, that it only
comes with what 1s called chain lightning, and I say
that the thunderaccompanies both kinds of lightning.
Which of usisright? A. As the lightning causes the
thunder, you are right in the main. Wherever there s
lghtningthere 18 always thunder, although it may be
so far distant asnot toreach the ear; this heat light-
ning, so-called, 1s merely the reftection of very distant
tlashes below the horlzon.

M. A.says: Thepeach crop in thissection
of our State 18 beeoming 8 matter of some importance,
and the great difficuliy {n packing for shipment {s the
heat. Can a packing room,20x20feet, be 8o constructed
thata low temperature can be maintained without the
use of ice, and 1s there any agent other and cheaper
than ice by which the temperature of a room csn be
kept at 45° or 50° Fah.? A. Allmethodsfor producing a
low degree of temperature (excepting thatof ice) are
costly and troublesome. Such a room as you speak of
could certainly be constructed. There 18 one simple
plan,however, which seems to have worked well, and
that 1s as follows: A small room, such as you speak of,
18 built entirely of wood and as nearly airtight as possi-
ble,having only one small door. The room should be
built withdoublewalls, about s{x inches apart, and be-
tween these walls should be fllled with sawdust ; the
room is then covered both inside and out with a double
coating of very thick feltiog. Into a netting hung in
one of the topcornersof the room is placedabout 100
1bs. of ice; the room can now be filled with fruit and
the door oropening made tight. It 1s saidthat fruit
8o stored will keep for months unaltered. Afteronce
closing the dooror opening,it must not be again opened
untiiit 1s desired to remove the fruit.

M. A. B.—We have never seen any noise-
less gunpowder.

R. O. P. asks: Which of the fillings used
in fireproof safes have stood the best in large fires? Is
cement and water or plaster of Paris and water consid-
ered the best? A. There has never yet been asafe con-
structed that was absolutely fireproof. That {n which
a filling of alum 1s used {8 clajmed to be the nearest ap-
proach to fireproof. But plaster of Paris and hydraulic
cement also are used.

A.L.B.says: Iam building a small oscil-
lating engine, the cylinder having 1 inch stroke and 4
inch bore. I would like to make a double acting engine
of 1t, fora small screw steamer. Could yougive me a
simple way of making this? A. Arrange the valve 8o
that 1t will admit steam at each end of the cylinder al-
ternately, opening the opposite end of the cylinder to
the exhsust at the same time.

F. 8. J.asks: A few days ago I placed in a
small phial a solution of water and sulphate of copper.
Ithen added about 20 drops of sulphuric acid, which
made the solution quite warm; and having some am-
monianear at hand, I added it also to the mixture,by
way of experiment. Immedlatelyonehalf (the upper)
of the solution turned dark blue, with a hard white or
cream-colored substance moving at the bottom of t. I
shook the bottle a moment or so when the dark blue and
white substance entirely disappeared. .The bottlebe-
ing now full,I emptied about half of it out,and in {its
stead placed ammonia and spirits of turpentine, which
had the same effect at firstas theammoniaip the former
mixture; but after shaking for some time, the mixture
turned a brightgreen,but was not clear. A. The heat
developed on the addition of the sulohuric acid was due
to its entering into chemicalunion with the water. You
addedtheammonia. It {s lighter than theliquid,and
onlymingles withthe upper surface. There the ammo-
nia 18 in excess. The azureliquidis the solution of the
basicsulphate of copper in excess of ammonia. The
solid part below the azure {8 the basic sulphate, where
theammonia {8 present not in excess. At the bottom
the liquid 18 acid from excess of sulphuric acid. On
shaking tue bottle, the above-formed bodies redissolve
in the sulphuric acid to form sulphate of copper and
sulphate of ammonia. The turpentine had no effect: {t
was the ammonia. The green turbidity was due to the
basic sulphate; if you had added less ammonias, it
wouldhavebeena dense precipitate. Lf you had added
more, it would have dissolved to an azure liquid. Do
not waste time inmaking such mixtures; go through a
systematic course of qualitative chemical analysis,

J. W.says: 1. I have a new cistern for
rain water. The paint on the roof {8 dry. Is the first
filling of the cistern fit for use, or should it be pumped
out and filled a second time before using? Should it be
ventilated, and how? A. The first filling of the cistern
might be fit for some uses and not for others; if you
mean fordrinking,we should say not. If the leaden
pipe that supplies the water from the roof 18 of good
size and 1s not trapped by having its lower end {u the
water, this itself will give you ventilation ; but {f you
have an overfiow pipe leading to a drain, it should be
trapped. 2. Thetankin the roof of myhouseis lined
with lead, and the pipe (leading some 35 feet) {s lead
Is water from the lead tank, through lead pipe, good
forcookingpurposes? A. We should say that water
standing in a lead-lined tank, and supplled through a
lead pipe, was not good for cooking purposes. 5. How
long should Iwaitbefore moving into a new house after
the plastering and painting 1s finished? A. If the
weather 18 good and the house kept open to let the air
be frequently changed, it ought to be in aproper condi-
tion to be occupied in three weeks after the last coat of
psint {s put on.

S. asks: What is the best method for test-
ng the percentage of chlorine in bleaching powder?
Can you give me the name of some work where I can
find specific instructions relative thereto? A. The
mostrecent 18 the jodometrical method,and 1s based

upon the fact that asolution ot chluride of lime sepa-
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rates the {odine from a weak and slightly acidifiedfodide
of potassiumsolution, the fodine being quantitatively
estimated by means of hyposulphite of soda. The test
js thus executed : 100 cubic centimeters (=1 gramme) of’
bleaching powder solution, obtained by dissolving 10
grammes of chloride of lime in 1 liter of water,are
mixed with 25 cubic centimeters of solution of fodide
of potassium acidified with dilute hydrochloric acid.
The ensuiog clear, deep brown colored solution {s treat-
ed withhyposulphite of soda solution untilquite col-
orless. The byposulphite of sodasolution 1s composed
of 24-8grammes of thatsalt to1liter of watcer; 1 cubic
centimeter of thissolution neutralizes 0 0127 grammes
of fodine and 0°00355 grammes of chlorine.

W.J.N. W, agks: 1. I hear some men say
that they can tell where a stream of water is, uonder-
ground, and within a foot or two of {ts depth, bya
forked switch which they hold in their hands. Is this
true? A.No. 2. Iseethat the locust deposits {ts eggs
in the twigs of trees. Why s {t that they come up out
of the earth andfromwhat depth do they come? Do
they eat anything while they stay in the ground? A,
The eggs of the locust (cicada septemdecim) are depos-
{ted in pairs in the terminal twigs of difierent specics of
deciduous trees, especially the oak. The larva: hatch
outinaboutsixweeks after theyarelaid,and drop to
the ground, inwhich they live,feedingonroots of trees,
for exactly scventeen years, the pupa state lasting but
afewdays. When about to transtorm into the winged
state they ascend to the surface, making cylindrical
burrows, firmly cemented and varnished so as to be wa-
terproof. Inlow and wet localities the pupw often ex-
tend these galleries from four to six inches above
ground, leaving anorifice of egresseven wirh the sur-
face. In the upper end of the chambers the pubz can
befound awalting their approaching time of change,
They will then back down to below thelevel of the
earth, and, {ssuing forth from the oritice, will attach
themselves to the first object at hand, and undergo their
transtormations in the usual manner. Tueyissue from
their burrows in countlessmillions, in forests or where
forests were seventcen years before. The singular
nofse sounding like *‘ Pharoah” produced by the males
in these camp meetingsis absolutely deafening. After
depositingtheireggs in the twigs of trees, they scon
perish,no food of any kind being taken bythem {n their
brief above-ground existence, nor do they fly far from
their burrows. Theyhave different periods in different
localities; in this vicinity they appeared in 1843 and in
1860, and will appcar again in 1877,

G.F.P. says: 1. We are informed thut
hollow copper lightning rods are used {n preference tv
solid ones, on account of conducting the electricity
better,alsothat the hollow rod conducts better, as the
atmosphere {8 damp within the rod, which 18 a better
conductorthan metal. 1stuis so? If so,and the rod
were smashed together in bending and turniog the
eaves,would 1t not render 1t dangerous? Does not the
currentrequire the same amount of space to pass all
thelength of the rod as at the beginning? I have no-
ticed some rods that were smashed nearly together
where they were bent in turning the eaves and cornices
does this make any difference? A. A good materiay
for constructing lightning rods is three quarter inch
iron, termioating at the top in a gilt copper srrow head
very sharp,and in the earth with a large extent of
conducting material. The metals are by far the
best conductors ; damp or moist air is very inferior in
comparison. 2. Bo rods running oply three or four
feetinto thegroundoff¢ermuch protection to the butld-
ing? A. The house would probably be safer without
the rod.

M. W.J. asks: Why is it that growing
clover causes cows to swell? I never hear any com-
plaint of it swelling horses or hogs. [am told that {t
will swell sheep. Farmers say that it {8 the gas that
causesthe cow to burst. If so, what kind of gas is it
and what generates 1t? Why 1s it that the second
growth of clover, that 18, the growth after the cutting
of the first crop, “ slobbers® horses? The first growth
willnot, or at most very little. A.In consequence of
thecomplicated digestive,apparatus in cattle, {f thelr
stomachs are excessively distended with green clover
or other succulent or saccharine food, fermentation
takes place,the carbonic acid gas thus formed (some-
times in excessive quantity) distending and often rup-
turing the stomachand thus causing death. Thisre-
sult {8 often avoided by puoncturing the distended
paunchwith a fine trocar with a canula or aspirator
needle, thus allowing the gas to escape. Dry food,such
as Indian meal, sometimes causes death in cattle {f
used in excessively large quantities: in thelr greedi-
ness, 1t isswallowed dry,and, when wet in the stom-
ack, swells and becomes a hard mass whichisvery dif-
ficult to remedy.

N.L.T.asks: 1. Can you inform me of
some cheap and eflicient solution for the preservation
of shiogles on roofs? A. A solution of chloride of
zinc. 2. Can I coostruct a rellable lightning rod of
iron, and what should be the size of {ron for such a
rod? A. Yes. About ¥ of an inch in diameter. 3. 18 the
conducting power of a lightaing rod ifojured by paint_
{ng, and will ordinary paint prevent {ron underground
irom rusting? A. No;redlead might be used. 4. Is it
sufticient to extend the rod vertically intothe ground
to a depth level with a creek, about ten rods distant
from the house? A. No. It would be better to extend
your rod underground out into the water of the cieek.
5. Inmy vicinity,the lightningrods generally used are
made of copper and hollow, the metal being about X
of an inch in thickness, and the rods about ¥ of an
inch in diameter, extending into the ground six feet.
Are these reliable in your opinion? A. No. Theyare
unsafe because thereis not a sutticientamount o rod
conducting surface in contact with the ground. No
rodis really a safe conductor unjess {t hasan extensive
amount of conducting material for its base, or terminal
in contact with the earth.

J. W, 8.agks: 1. Will galvanized iron un-
dergo any change 1f exposed constantly to soapsuds?
A. Yes,but very slowly. 2. How can I make a varnish
with shellac which willnot chip oftf' afterbeing applied
sometime, as it does when dissolved in alcuvhol alone?
A. Some recommend the adding 10 the varnish about 1
tablespoonful of boiled linseed oll to each pint of var-
pish; of coursethe oil remains only in mechanical mix-
ture. 3. Can I collect ozone in small quantities, say 4
or8ounces, by displacement of water (as oxygen i8
made)? 1f not, how can I obtaln1t? A. No:it cannot
be obtained separatefrom theoxygen or air from which
it 18 formed. If a stick of phosphorus moistened with
a few drops of water be placed carefully in a bottle of
afr, the slow oxidation of the phosphorus 18 attended
with the production of ozone. In atout ope hour this
hasreached {ts maximum, when the phosphorus should
be removed, otherwise the ozone odor will disappear
This 1s one of the best methods of obtaining it in small
quantities,ulthough verydilute.
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