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Properties of Fuel—Wood.

The wood weburn is composed chiefly of three elements,
oxygen, hydrogen, and carbon, in various proportions, Of
these, oxygen adds nothing whatever to its value as fuel :
that depends upon the other elements ; hence, the more
ox) gen, the less there can be of the other substances, and
the poorer the wood. Oxygen and hydrogen are both
gases, Neither has ever been liquified or solidified:
Carbon on the other hand, is a constant solid, and it is
tius property that makes our fires stationary. When
wood 13 newly cut, it contans from twenty to fifty per cent.
of sap or water, the quantity varymg with the kmd of
wood, and with the season of the year. Exposed to ar
for a year, woul becomes air-dried, and parts with about
half ats water ; fifteen per cent. move may bo expelled by
artiticaal heat; but befure it loovses all 1its mosture, it
begms to decompose or char. The presence of water in
fuel therefore dimmishes 1its value as such in two ways;
it lunders and delays combustion, and wastes heat by
evaporation. 1f one hundred pounds of woud contamn
thirty pounds of water, there is left but seventy pounds
of combustive material.  In the process of burnimy, one
pound will be expended in raising the temperature of the
inherent~watcr to the boiling pant, and six more in con-
verting it into vapor, mahing a loss of seven pounds of
real fuel, ur sevenctenths of the cutire cumbustave force.
Besides this dead loss of abont ten per cent. of fuel, the
water present is an annoyanee, by hindering free and rapid
cotbustion  Tyuad wei hits of diffirent varicties of wood
1 sinalar vonditivns produce cqual quantities of hat, but
1t will not do to purchase wood by waight, owing to the
varymg quantitics of ts monture. It 1s usually sold by
measure, It (ven equal bulks will be found to vary in
thus lattar tespant, as sk as equal waights, A suries of
careful expernments conducted by Prof. M. Bell, has been
tabulated as follows, showing the heating values per cord
of several Amcrican woods—shell-hark  hickory Dbeing
talen as the standad, and markhed 100.—

Shetl hark Hicbory . ceasean. ceenee P (1]
Pimus " N [ . "
Wte Ak coianl L L . 52
Waite Al eiiiaoiaria oo R Y |
Dognood  «eo.. [ A
Semb Ok . . ceavns o
Wateh ol . P creans [ rid
AppleTne ves srssen A
fled Ok . . B (13}
White Bemh . [
Bhul Walint . w
Bludk Birch . . .- (183
Ydiow (k| was . RN o At
Had My te o
Wihite Etm . . . s 5y
Red Celar C. . se
Wald Chorry E 55
Yodlow Pine . . - - ver Hi
Roft Maple B . o4
Chrant . Lee B2
Y cllow Popla .- ud
Batternat .. wene P |
White Bieeh ... . fesevrvers seas R )
White Pinc...... 42

The hardness vt wond depuuds apon the density of 188, by means of won staples.  The tip of the rod should be
The same species of j cut m the torm of a screw so as to it mto a pohished pomt

tibres, or rather ot thar paching.
~waod 1s not always of equal densaity.  Those trees which
grow 1 the forest, or on low wet lnds, are not nearly so
consolidated as thar confreres in the upen tickls or onbarren
sails, where growth 1s slow and retarded.

Duning the process of combustion, heat 33 evolved
two ways ; first by flame, sccond by red-hot coals.  Seft
wonds ate much ware active m the first stage than hard,
and hard woods are more active m the sccond than soft.
The soft wood burng rapidly, with a volunnnous flame,
leaving but lith: ecal 5 while the hard produces less flame,
but yichls alager mass of coal. The canse of thisis,
partly, the fice aduussion of wr through the spongy tea-
ture of the soft woend, but it 18 mamly due to chemeal
compasition  Pore wondy file (lignin), from wlhatever
source, has the fune composition. oxygen 10 parts;
hydrogen 105 and carbon 12, - m other words, there is
Just enongh oxygen it to umte in combustion with the

hydrogen and produce water. But in most woods the
fibreis impure,espedially inthe softer kinds, Inhard woods,
on the other hand, the lignin approaches much nearer the
proper chemical combination.  In soft woods hydrogen is
10 excess, hence the veliemence of their combustivn at first ;
moere aarhon a8 tahon up with the hydrogen, producing
flame and smohe, and the coal resvlue is dimimshed. It
13 an vrror however to suppose that seft woold yields less
heat than aa cqual waght of hard. It burns more quickly,
to be sure, but the heat evolvel is intense, much more so
thaa tnat of hard wood in the same time, hence, for rapid
and cuncentrated heat, it 18 better adapted than the other,

Yousans.

About Lightning-Rods.

From this time till frost comes, lovk out fur the advent
of the hghtnmmg.rod man. He will call at the house and
enquire for the owner, and is never so happy as when in-
formed that he is absent. This gives lum an opportumty
to scare the women folks, who are very likely to be ““afraid
of thunder.” fe will represent the danger of living in a
liouse that has no lightning-rod attached to be so great
that they will not ““sleep nights” till oneis put up. Hav-
g talked for an hour, he will leave a tract, half of wlich
is devoted to statisties of mortality from lightning, and
the other half to the advantages of the celebrated patent,
spiral, tubular, double.and-twisted thunder-extermnator,

He calls again in & week and expresses his surprise that
the house is standing and its occupants are alive. The
herd of the famuly is ready for a trade, for he fears that
the female member of this houschold will die of fright af
the house 18 not c(}mppud with a hghtmng-rod before the
next thunder clond appears.  He signs a skilfully-worded
contract, by the terms of which he obligates himself to
pay so much per foot for a suflicient amount of rod to pro-
teet the buslding he occupies.  Of course the hghtmng-rod
man being an expert at the business, is constituted sole
judge of what length of rod is necessary. lHe roughly
guesses that about Gifty feet will be reqpured.

The next visit is for the purpose of putting up the cele-
brated higitmng-demolisher and thunder-tamer. A sarvey
of the house is now made fur the purpuse of sceing how
many fet of rod the signer of the cuntract can he foreed
to pay for.  You may depend on the lightning rod man to
figure this very fine.  He understands how to bend the
rod round the eaves of the house, how to carry it to the
extreme corner, and how to attach it to the must distant
chimuey  Heis engaged in selling rods by the yard anid
he has no notion of dispnsing of a_ seant pattern - When
measured up with all its erooks and turns it s found to be
abor  three times as long as was orginally supposed.

If this was the only swindle connected wath the trans-
action there wounld be less eause of complimt  But it g
not the only one.  The rod is generally sold for four or
five times as much as it cost.  Most of the claims for the
ellicieney of the rod, the ability of the point or points to
attract lightming, and for its pesuliar method of attach-
ment to the blding are feaudulent.  Some smat fellow
got a patent on some particular tman or twist in a piece of
fragile metal that could not support 1tseli and used at for
the purpose of selling an artiele almost entirely useless,

Every eleetrician knows that the fewer turns, twists,
curves, angles, and joints there are about a lightning.rod
the betteratas for the parpose for which it was designed.
The truth of the matter 13 there hag been no egsential un-
provement on the origimal hghtmng-rod as brought ont by
Dr. Franklin, 'That was a stiatcht continnous bar of
wrought wron secured to a hulding by attachments of
wood or metal. 1t was a very mexpensive and sunaple
contnvance, but it conducted clectrcaty better than most
of the new-fangled humbngs that have taken its place.

The cheapest way to procure a good lightning-rod is to
buy a bar of round won thice.domths of an meh m dam-
cter and of the 1equisite length to reach ten feet above the
highest pomnt of the roof, to extend over the roof on the
most direct hine to the ground and to continue into the
carth till permanent moistwie is reached.  This can be
secured to the chimney, the roof and walls of the building,

that can be obtamed 1 almost any hardware shop.  Seme-
times puints may be obtamed that will bt over the end of
the rod.

Instead of a round iron bar a strip of iron one inch wide
and a fourth of an wch thick, may be used, and 1n some
respects it is superior.  ‘This strip may be pierced with
holes and tacked directly to the building and chimney, or
it may be scenred by staples, or by picees of wron hent
over it and sceured by serews.  Winchever kind of con.
ductor is used, it is advisable to paint it of the same color
as the house, 50 it will not act to disfigure it.  'The paint
will protect 1t azainst the action of the air and raw, and
will not essentually mjure its conducting power.

At prosent, all persuns versed in the Taws that regulate
the passage of electricity look with disfavor on any at
tempts to msulate 2 rod by means of pieces of glass, On
the other hand they advise connecting the rod dircetly
with the busling, and particularly with metal eave-spuuts
or other metal surfaces about the exterior of the building,
The old idea that clectricaty only passes over the surface
of a substance is abandoned. It is now accepted as a fact
that clectricity in motion pervades the entire substance of
the object through which 1t passes. This dispenses with
the argument m regard to tapes and nibbons of metals as
conductors of clectricity.

The matter that demands most attention in putling up
a hightming-fod 1s the connectiun 1t forms with the carth.
This 18 the thing to which ightmng-rod men give the least
care, as digging m the hard carthis not theimd of occu-
pation they prefer. 1t suits their purpose better to sinh a
crowbar into dry sand and to drop the end of the bar mto
it.  The end of the rod should reach permanent moisture,
or clseat should extend into a mt filled with charcoal,
coke, or scrap iron, cither of which constitute very excel-

Ient conductors of clectricity.—Clhicago 1'imes.

Good Roofs.

S. E. Tudd gave the following mlormation upon thi
subject at a late meeting of the Farmers' Club of the
American Institute. He said: ¢ For severad years 1 have
been expernmenting with cheap rooting materials,  Thore
are about a score of patents for makmg cheap 1ools, the
basis of the material being coal tar or pine tar,  Henee,
it is desirable to cullect the water that falls on rovts te
cisterns, the coal tar will taint and color the water to such
an extent that it will be unnt for enlmary purposes ov for
live stock to demlk. 1 have tried the asbestos rooting, and
can say thatf such rooting 13 put on properly every year,
it will prove durable for a hfetnne.  The same s tine of
the plustie slate vooting.  The numerous falares to make
a satisfactory roof with plastic slate and the asbestos
material have oceurred thr mgh the use of unseasoned
roof-bhoards and unsmtable foundation to recen e the plastie
material. The asbestos roofing consists of cheap awd coarse
burlaps (very coarse bagging cloth), coated on both sudes
with a thick coat of coal-tar cement, to Loth sides of wineh
are pressed firmly roofing-paper, thusmaking a roll1esemb-
hog leather. 1 employed such rooting to cover a lean-to
and some bay windows, The voof was perfeetly tight until
the roof boards besan to shimnk. In many plices the
buards shrand to such gn oestont that the reofing was
erached suihictently to leal. Aiter the boands ad ceasad
to shrnk the leals wererepaured by laying another coat of
the rooting on the first cont.  Dut this kinl of voafing will
reguire i or tho coata of caieab cvay yoda. Aloat
tho years age I covued a new ban e past with the
ashestos rootiy, and the ranander m the lollowing nan-
ner: A roll of burlaps was proeured m New York, which
cost about 1} cents per square foot,  Atter the root-hoaids
had bicen on a suthicient ensth of tune to shrmk all thev
would, the burlaps were nailed on with carpet-tacks. It
would have been & great mmprovement af we had placed
two thichnesses of newspaper beneath the burlaps to cateh
the tar.  After the burlaps were naled on, a heavy coat
of coal-tar was apphul.  As soon as the tar had hecome
dry, a plastie covering was prepared by imfighng tine sand,
sutud, with the coal-tar, untd the mass was about the con
sisteney of mortar winch 1s employed for plastermg walls.
A thm_coat of ths cement was spread evenly over the
tarred burlaps. As 1 made a nnstake of purchasing a
quality of burlaps that was judged to be sufliciently fivm
for the puipose, T found it neccssary to nail on anotha
covering of the burlaps, which was tared and then
cementad. By this means the roof was rendered tight.
By the application of one coat of ceal tar annually, 1 1ed
confident that this roof will last as long as the huards «n
the side of the barn, 1 have used gypsum (land plaster)
to mingle with the coul-tar, and have also employed the
regular plastic slatesroofing,  Dut experiment has proved
that the tinest quality of aifted sand, when mmgled with
coal-tar, will produce a plistic equal to any other material
The cost of goad shinglea and tin for covering ar100f will
vary from six to twelve cents per square foot. If one
makes a voof of good burlaps of firm quality, or of goad
zunny cloth (a strong and coarse sacking), and covers it
with 2 coat of coal tar, aud then with o coat of ta aml
fine sand s|1no:ul o with a plastering trovel, he will have
a cheap and durable voof that will cost, in the vicinity of
New York, not over two cents per squarve foot, besudes the
labor of puttung it on, windh will not eaceed half 2 cent
per foot.
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Doing up Flecces.

The following on dung up ficeces gives the best diree-
tions for the work. Itisfrom the Meclugan Farmer —
The wool huyers prefer to have the fleece loose, hight to
handle and elastic.  Tn Ohun, the wools of wlich State are
always guuted from two to thice conts luglioe than
Michigan wouls of the same quahity, the floces are rollad
up, not packed, and tied across twice one way and once
the other, and henee are loose, light and clastie. A Jack-
son bayer, well huown, who buys Luge amvants of woul
both in Miclgan and Oluo, every ycar, tells us that he
can afford to gne two or three cents more per pound for
the wools he buys in Ohio than those e purchases in ting
State, solely because of the difference in the tymgup in the
two States; as he can get more in the castern market for
wools that are put up m Oluo than he can for the Michigan
wools, and when, in fact, the Michigan wouls are some-
tunes the best 1 quahity.  The proper wav, he says, 18 to
lay the flecee on the table, turnan the head, tul and flanks,
and roll 1t up, commenung at the tul end, tymgat wath
two strings tu heep the roll i place, audd then with one
string across the cods.  Thus s suthuent. A flecce thus
tied 13 hght, casily handled and examined, and can ho felt
all through. 1t dues not need a very thurough cxamnation
to determune whether there s any tlung mat that 1s not

wool.” .



