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S8CHOOLS OF FORESTRY.

Mr, David D, Thonmipson, of Cincinnati, who
has takeas imuch intereat in nll foreatal subjocts.
gives roine valuablo information concerning tho
schools of forestry extablished in Jurope. In
order to xecure tho beat resulis from the culturo
and care of forests, says this writer, which ro-
utire & carcfully planned system of regulations,
with compotent agonta to look after their apph-
cation, tho European governments, with two or
three coxceptione, have wstablishod schools of
forestry, moat of which aro now in a leurishing
condition. Tho studenta 1 thoso schools have
cntered that thoy way thoroughly qualfy thene
relves for tho work they will have to peiform,
and the mnportance of whiclithay appreciate.
For themn tho aalacy 18 not the allamportant
question--aa 18 usually tho cazo with screntists,

*Theso schools of forostry aro of two Kinda:-
First, thoso demgned for the study of forest
rcietices and collatoral Lranches, which aro call-
ol in German, Forstakademic; and, recond, the
Allyemeine Hochschule—oolleges or olytechnic
institutions in which forestry is only a a depart-
ment,  Beforo enternmmg  the FPorstakademe,
atudents uro required to have taken s courve in
wna preparatory ot other school ; and in somo
schouls to have had, in addition, a practicnl ex-
perience in focost planting and management
under tho diroction of skilful forester. Practical
oxperience in tho caro of forcsts is,in all schools,
an important feature in theregular wwse. Tho
rules govorning admisdon are ‘ery strict.
Either a certificato of graduation from a respon.
wiblo institution or other ovidenco of cificiency
is always roquired ; and in the sorvico of the
stato certain conditions as to nge, nativity, cte.,
st bo complied with. The ebject is to givoe
such instruction as §8 acoded in the planting
and care of forests, Tho coume of study em-
braces whatover will be of wso for such a par.
poxe. It includes the natural sciences, and the
namerous details of administration required.
Its uaal resnlt is to impress tho student with
tho responsibilitics of his work and develop a
habit of closo observation.

Ono of the oldest aud beet sehiools of forestey
in Buropo m at Nancy, France, and to it thoe
departinent of Muerthe, of which Nancy is the
capital, owes much of 1ts rare rural beauty. The
school 18 Liberally supported, and 1s fully sup-
plied with cabinots, museums, apparatus, and
apphances of overy sort. ‘To thoso who prepare
for stato forest sorvico instruction is free.  The
impmtance of this service may bo inferred from
the fact that the state forests cover an area of
uearly 3,000,000 acres, with a gruss revenue of
nearly 87,000,000, and a a nct rovenue over all
oxponses of over $5,000,000. Thoe toutal expense
for board, ludging, uniform, mstruments and
pocket money 15 between $400 and 8500 & sear.
Foreign students aro adnutted, with a moderato
specinl charge. The English government usually
bas soveral students at Nancy training for
forest servico in India.

The courso of study occupies threo years,
Every « uaem is roquired to dovote 1,500 hours
to study cach half year, Lectures are delivered
on the expluitation of furests ; relution of forests
to climato , natural history of different kinds of
treed 3 management of forests; conversion of
one form of forests into another; doesirable
qualitics and defects of wouds, ete. A large
number of lectures of an hour and a half each,
and the samoe amouut of timo allotted for pre:
paration of the tupic of the lecture, are dosoted
to botany and mathematics. Thoro aro alse
Toctures and lessona in road and Lridge building,
in forest law, and in the German language,
together with somo military instractions and
drill, and practico m horsemaunship. During
the summer scssion, about a month is spent in
botanical and professivnal oacursivns in the
Vosges, tho Jura and other mountaing, in which
aroe visited forests in all stages of treatment and
exploitation, and whero tho students are re
quired te practico in tho monsuration of w sod
and timber,  Of all these observations and ox-
borimenty each student must proparo a report.

In addition to tho branches enumerated in
the third ycar, attention is given to zuulogy,
cspecially to entomology, the ravages committed
hy msects upon forests, the moans of averting or
destroying them, and of recovaring a forest
ravaged by thom ; tho fixation of saud dunes,
tho reclamation of barren wastos, and_tho ro.

forosting of denuded mountains ; tho geology
and mineralogy of the mountains of IFrance,
wmountain torrents, their causes and tho means
of proventing them; the chemistry of vegeta-
tion and all that relates to tho production and
assimilation of atmospherieal and  terrcatrial
clementa,

In Germnany aro found tho oldest, tho best
endowed, and, in some respects, tho best
managed schuwls of forestry in tho world. In
the latter part of the cighteonth century, ocea-
sional lectures on forest scicnco waa given in the
Berlin Univereity. As carly as 1821 an academy
fur furest instruction was established in Berlin,
but, on uccornt of the absenco of suitable for-
cats in the neighborhuod of that city, it was, in
1830, reuved to Neustadt Eberswalde, whero
was abundance of furesta, and tho navie changed
t tho High lustitution for 1orest Science, The
courgo of study cmbraces chemistry, physics,
metoorvlogy, mineralogy, geognosy, botany,
anatomy of plants, vegetable physiology and
pathology, microgcopy, zoology, cntomology,
goodesy, wood measuring, surveying, plen draw-
ing, public cconomy and finance, cultivation of
forests, forest improvements, forost botany,
protection of forests, calculation of the valua
Joreats and forest statistice, ndministration of
forosts, redemption of rights of usnge, foreat
history, civil law, criminal law, jurisprudence,
coustruction of roads, hunting and shooting,

There iy connected with thia school a drving
house for rewd, beds, and nurseries, specimens
of a great saricty of treos for botanical study,
and o muscuin cunitaining specimens of birds,
inxects, and animals found in forests, all neatly
arrangal 1 wwes, Specinens of the bianch,
leaf, bark, wooed, or cono of trees damaged by
animals or inrecty, aro exhibited sido by xide
with the same parts in 2 healthy state, in order
to teach the student to know at a glance the
nature of any injury to a tree, and the animal,
bird, or inscct causing it. Stuffed squirrels,
beavers, rats, and mice aro so placed as to ropro-
gent the «ame in nature, gnnwing at tho bark,
grubbing at thu roots, cte; and insects ave
shown in the sevoral stages of larvee, chrysalis,
caterpillar or moth, with all all their ramitica.
tions in the stems or branches of trees, Besides
theso aro spocimen blocks of almost all descripy
tivns of timber. A number of uther achouls of
furestry hav e been established in Austria, Italy,
Spain, Portugal, Denmark, Sweden, IFinland,
and Russia,

The Amorican peoplo ought certainly to bo
wiso enough to profit by tho sad experionce of
other countrics, and not only regulate the neces-
sary and put astop to thounneceszary, destruc-
tion of their forests, but imitate their examplo
in endeavoring to resturo them. This may bo
accomplished in almost innumerablo ways, if
only the people can be muxlo to realizo the
necessity fur ity and & denire awakened to have
it done.— Northiwestaorn Lunmberman.

THE CATALPA,

A western paper believes that the railway tie
of the futuro will bo of this wood, Tho Fort
Scott, Texas and Gulf railrvad has planted 300
acres of young trees, and tnoe Trun Mountain
railroad 100 acres, near Charleston, Mo. On the
roadbed of the latter company, ties of this wood
have lam in the muddy «ilt of the Mississippi
for 12 years, and aro still in a good stato of
preservation. They havo outlasted twe sets of
white oak ties, and bid fair to survive the
thind, Fence posts in Indiana and Illinuis are
now round after having been in servico 40, 50,
and oven 73 years.  In the muddy regions about
Cairo, where it is grown extensively, it is used
as corner stones for the most substantial build-
ing. It is of an elastic nature, but not so soft
and light as cuttonwoud.  Dr. John A, Wardens
President of tho American Forestry Association,
claims for tho catalpa a durability and power of
resistunce to the influonces of tho clensents pos
sessod by no ather wood. It is fouud in tho
Mississippi valley, and on tho shores of the
tributariss of tho great riser. It bears alarge,
white, lighly-porfumoed flower, and grows
rapidly.

Ask four druggist for a trial bottle of Brroock
Broob Birrars, it will only coat you 10 cents, and »
few doses will provo ite cMcioncy as o hoalth restoring
Tonlc-regulator of the Bowels, Livcr and Kidnoys., v
{s & spocific for all disoesos arlslog from impuro bicod
and dieopdezod mxrotions.

THE GROWTH OF TREES,

Troes, says Elizur Wright in an castern
paper, record their own history. Tho stump
not only tells the age, but in what years tho de.
parted grow vigorously and in what it did little
moro than hold its own, I not long agv, in
Ohio, moeasurod tho stuinp of a sugar maple,
rocently cut, and found it thirty inches in
diameter. Tho treo had lived 125 years, In
tho first sixty-threo yoars, whilo it had stood in
the denso forest, it had acquired but nine inches
in dinmeter, After tho forvst was cut awny,
and it waa left with only a fow scattering com.
panions, it soon assumed a superior rate of
growth, which it maintained till nearly tho lnst,
80 a8 to add twonty-ono inciios of dinmetor in
sixty-two years, Tho sings averaged about
soventoon-hundrodths of an inch in thicknoss,
whereas, in tho first sixty-threo years thoy had
avernged but soven-hundredths.

In Sweden it is nscertained that a forest of
mixed wood cn modium soil grows about a cord
of wood a year on an acroe of land., If much
moro than a cord is removed from an acro in a
yoar, the production is reduced. But to keep
tho production from diminishing, it makes all

o differonco in tho world what trees you tako
away, whether you take those which aro berin-
ning to decay, or thoso which are in tho rapidest
stago of growth. It 18 only by tho bost judg-
aent in thinning out that the capital of growth
can bo kept whole after a €orest has becomo well
cstablished.

If wo take twu treos of the same species—say
an vak saphug that 1s four wches m diameter,
and sixteen years old, and twenty feet high,
amd atreo that 13 twenty-four aches in diam.
cter, ninety-six years 12 and sixty feet high—n
little calculation will show us, supposing tho
thickness of tho rings now aqual, that tho sapling
i making 218 uf a cubic foot of wood in a year,
whilo tho tree is making 3.924 cubic fent in a
year. It will take botween thirty-two and
thirty-threo such largo traes on an acre to make
a cord of wood in ayear ; and it will take about
690 of the saplinge, of nearly four to tho square
rod 3 and it would take more than soventy to
be cut to makeacord, so that in so yt;mxg a
forest & cord cannot be taken away without
trenching on the capital. It is not, in fact, tild
a forest is made 100 years old that 1t can yield
8o nich as a cond an acre without trenching on
tho capital of growth. But when it gets of that
age, if tho right care is taken, the average cord
it yiclls is auch moro valuable than mero fire.
wod,  The larger and more perfect tho sound
treo the more valuable per cubne foot.

The forest 1 have svpposed, consisting of
thirty-two two-foot trees to the acre, would
make only between forty and fifty cords of wood
to the acre, if all cut at once.  But that would
bo a deatruction of capatal which it would tako
nearly 100 years to restore ; n capital which, if
kept up by replacing overy treo cut, v .1 con.
tinuo forover to yield a net profit of $10,000 per
acro yearly.

-\ forest, not to bo ruined must be managed
very much as death manages the human race.
Trees must nut bo taken out faster than they
spring up, nor all of vne age or sex ; only thoso
that are ripo, sickly, and in the way. By
adapting tho species to ther)il, even tho poorest
soils will yield immenso returns. The rocky
hills of Massachusetts, which will not grow
very large oaks or walnuts, will cover them-
sclves with cnormous pines and hemlocks, if
they have an opportunity. As evergreens do
nut, liko uther trecs, porpetuato themselves by
sprouts from the stumps, when a forest of them
is slaughtered by the axe, their tender seedlings
are prevented from replacing them by the sun,
frost aud cattle ; whilo tho hardier secodhing of
tho dectduvus woods—zuch as birch, maple aad
ash, and tho sprouts of such oaks and hickoncs
as may have been mixed with the evergreens—
have a botter chance, and thus take the placo of
tho rosinvus wouds on a soil not se well adaptad
to them.  With a littlo judicious caro and fore-
thought, a wood of scrubby oak or hop-pole
hickory may bo converted into aglorious pinery,
ywhding masts for navies. But, as tho imdividual
man has, on tho average, a lifo shorter than that
of a tree, it roquires the state, which does not
die, to do this,

Tho Middlesex Fells is . tract of noarly 4,000
acres within six or sov:n miles of Boston, of

which moro than 3,000 consist of rocky and
bluo-gravel hille, onco coverod with lofty pine
and homlocks, noarly all of which have give
placo to oaks and hickorios, living lives of semi
starvation and dovastation by frequent fore
fircs. ‘Thoro are about 140 proprictors, asscssa]
at an aggrogato sum botweon $200,000 and 300,
000, and deriving an incuine from tho fuel of 5
good doal loss than ono per cent. over the taxe,
And this is taking annually moro than iare
placed ; 20 that tho tract, iu apito of its woaly
groon foliago in sumnmer and rainbow tints i
autwnn, is growing every yoar more desolate,
It has Leon pronoacd that the citizons of the
towns within whore territory this moatly un.
occupiod tract lies, and others interested iy
forest culture, should purchase this tract and
givo it to tho stato for tho purpose of inaugurat.
ing a scientificand common.sensoystom of cary
for tho trees.  Should this bo done, plainly, ia
100 years from now tho stato might bo enjoying

from this tract alono a rovenuc of 9,000 RN

yoar, whilo it would bo a sourco of health and
rocroation quite boyond the power of money to
measuro. —Northwestern Lumberman.

“EIR MEASUREMENTS.

Within the past fow years much has Loen said
and written for and against the roliability of
measurenients of water flowing over weirs ; this
has arisen throngh the great diversity of results
obtamned by different persons, who have used
the same fonmnula for computation of .lata
Turbines of alinost ovory make, tosted by their
builders, have seemingly given highly useful
uffects ; while in actual uso somo of them have
not proved coonomiesl in the use of water
Thix has had a tendency to discrodit weir
measurcmnents, but unjustly so, as may readily
be oxplained, for the matter is ono of great sim
plicity, notwithstanding the complications
thrown around it by thoso who have supposeda
long array of deciinals denote profundity and
accuracy.  Any weir under exuctly tho same
conditions will repeat results invariably ; but &
formula based upon certain conditions, will not
give corrcet results if thoso conditions are
changed.  All brooks and rivers vary much in
width and depth, yet the same water flows
through the narrow as well as the wide places
the velucity, of course, varying with the cros
section of tho stream. Tha velocity, however,
doc+ not cease imnediately upon entering s
widir or deeper part, but continues until the
momentun is Jost, and the general lovel attain.
ed ; this of itself would prove the nccessity of
placing & weir at a considerable distanco from
tho discharge of a higher head. The Francis
furmula is based upon tho natural fluw of the
water, wh.ch fur a depth of une fuut uver a wur
is abuut three feet tour inches per second, and
it must be evident that such formula is entirely
inapplicable whero the velocity is four or five
feet per second, ag it may be if the weir is
placed close to the discharge of a poor turbing
whero the water leaves the wheel with half the
velocity due the head ; or where a cross section
of pit or stream appsvaches the weir is but little
greater than the capacity of the weir itself. It
is plain that under such conditions the velocity
will vary according to the useful etffect of the
wheel, and cqually plain that no reliable cor
rection for velocity can be applied. Had this
been cotsidered, much troublo and expense
might havo been saved the past twenty five
years; for it is not likely any builder would
have knowingly continued the manufacture of
forty per cent. turbines, The cross section of &
pit or stream, up stream from a weir, showd be
at least five times the cross section of the stream
flowing over it; and for a dischange of two
thousand cubic feet per minute, tho weir should
be fifty feet from tho dischargo of the turbine or
opening into pit.  Racks should nover bo used,
as thoy vbstruct and raise tho water so that it
J:asges through with renewed veloaty,  If there
is a horizontal dischargetowards the weir, check
the current by zig zag breakwaters. For measur
ing the flow of a river the weir or dam cannot
Lo tov large; but it may be for measuning the
discharge from a mitl where a governor is used,
as tho varying discharge, caused by andding or
throwing ofl machinery, may provent accuracy
if too much timo is required for the water to

nd its proper level.~James Emerson.




