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initiations arc ta ha fouind it Bliletin, No. 18, while the tannin
fi the bnrk of a few of thic most proinising trees in fotind in
Bulletin No. 24.

A Bitllettîz tîertly ta be publialted is to givo the deliections
under varions loads of fihe woods testod ini titis insunter, and
the wveiglit under which. they failed, together 'vith thei force

îîece.ary ta crush, in the dlirection of the tibrs- pieces, whose
lengtl %%,as equal ta eiglit diaieters. in addition to the tables

pulsidin the Builltinsç, the tmnal report 'viii givo tie fos.zo
neccaaary ta indaut the wood.

Tiq sortes of tests is fclt ta bie iiicontl'1-te in inauy waysq
aud with tho experienco fliat lias beoit gained ini the work
could doubtiesai bes mproved. A briofdescruîtion oftiîe znethods
used niay bo of iintereat.

Eaeh specinan as soon as received 'vas given a numtiber, and
this nunber ha... beeu constantly relieated ini ail thic work donte
oni thit specimen, it is designated ini the report tis tlie of-
fice nuniber, aud wherever met 'vitît always refera ta tho saine
tree.

After nunsheriug, tlic sticks 'vere at once sawed into bars five
centiiocters square. Tiiese piecos %vere thon seasoned by air-
dryiîîg. During the tirait winter they, were kept ini a roani
warîiied by a stove ta about 70 0 F. After flint tlîey were re-
moved ta a tisibei-loft at Watertown Arsenal, where they were
kept until tbey wvere dressed for the finai tests.

Twvo blocks of fiftecii centînseters in leuRtlt w -ri taken froint
orteil speciruei sud dried rapidly wîtlî stat1.ýat untîl tliey
had lest 1 ,st af their inoîsture. Front these pipces hlocks cf
exactly Il centinicters ii ieîigtl and about thirtyfive milli-
Dicters square, iverc dresscd ont. Those 'vere then placed in ant
avent wvlîch 'vas inaititauued at a constant tanîperature of lut) 0
matil the blocks were perfectly dry. After tliay iiad c,:abed ta
lose weighit, they %vore carefuily nieasured 'vitît a inicronteter
calîpor aud tlion weiglied. Froiu the ineasuremeiit anud weiglit
it 'vas oas y ta clculatotfleo specific gravity.

Tlhie euda reînovcal front tiies blueLq were tised for deteriiiiii.
ing tlic ash. Tlîey wveigIted frontî lu ta 120 grammnes aud tlîus
gave quite appreciable ainoinnîs cf asîtes. The sli was doter.
inîinc[ hy dryiuig tlic wood in the saine mnariner .a the specific
gravity blocks, thon carefully buîrniuig ini a platinuns dilh in a
inuilte.fnrnace heated by gas. Thte heat 'vas sa regnlated .a ta
buru the shi perfectly white 'vithout nieltîug it. lit nost
cases theu a-sl 'vas left in fthe exact shape tlîatit occupied in ftie
wood. It %vas juidged best ta report the asît exactly os foutîd,
and not ta attenilt tu unake nniy correction, on accouint cf car.
bit ottxide that iniglit have been lost front tlie calcie carbon-.
ate present.

Front tiiese resitb, the apjsro>ximate finel.value 'vas calcu-
iaîed, assumîng that eqoal 'vihsof ail 'vuods have flie !§aile
fuel.value. This value is 1 tupo e be given nmore correctly
by taking as the 'veighit cf th"se ad, Dat thte apecific gravity,
but thle wveighit of a cubie decinietet, mnius file slt contaiucd
iii it. The ash evidently adds nothiuig ta the fuel-value,
whiic it does uidd ta the weiglit. Tis; 2assuin, whjch la
thte one wvhieh is generally matie, 15 îlot stlictlvt true, but it is
iear cnough for aIl practical purposes. It i; foundcd on ex.
lueritrucit3 made by Count ituinford sud Marcus Bull.

Th~e carbon anti lîyrogou deternuiiatious 'vere muade by burîî-
iiîg fine sawvdust ini a platinuru hoat tu a current cf oxygen and
collecting ibie producta; in the ususli way. These analyses 'vere
cabculated oit tlic dry -wooti. Vhe determinatioîis niay ho con-
venicntly dîvidet injta twa classes-those cf the coîtiferous
%% oods anîd file non-coniferaus.

'Cthe con îf'rouQ woods exanaineti, 'viti two exceptions, gave
larger ainounts of carboîî titan the liard woods. Tiiese twa ex-
ceptions 'vere flic coninon white cedar or arbor vitSoe f the
nortit, snd the blackc spruce or pecca aller, rîcither af whicb
ivould ha solected as valuable fuel. The average composition
of tiveîty-uiiiule specimen cf 'jiiiferous woods examined waa
carbon, 53.21 ; hydrogeu, 6.45 ;ssIi, .32 ; specîfie gravity,
.5624- Fuel-value by weight, 4488.3 ; by volume, 2524.2.

For the nu-coniferons woods the average results 'vere car-
hai>, 49.53 ; lîydrogeui, 6 33 ; Asli, .6e~ ; specifie gravity, .6951.
Fuiel values hy weight, 3993.9 ; by volume, 2776.1. These
latter values agree very closcly with tiose given iin thîe books,
as the resoîts of te analyses cf Europeau waods. It ta rather
stugular tliat with the exception cf fir, no coniferous woods
bave been reporteti on in Europe.

Forty.ane determîîtattaîs cf non-caniferaus 'voode were
muade. .After thte lonîg sticks cf wood lied become thoroughly
sassoned they 'vere dressed otut ta, the exact sîza cf four ceutti-
matera square, sud wvere sawed as near as possible ta the length

cf Il decîmeters. They 'vere thonî testeti an tho WVatertown
mîachinîe. lu testiug, the stick was placod ini a perpendicular

osi.t il rieating ait SUpports thtat wcro exaetly ante ieter spart.
lha force 'vas theui apphied at the centre of flea lcigth by mtenus

cf an iran tuearing, wliiclt bati a lougth a little greater tlîan the
wiith af tlic stick and îî radius of 12.5 îîui llineters. The.
weighits %vera slourly applu-d, 50 kilagrania at a limîe, after each
'veiglît 'vas added, the dotiection 'vais noteti. After 200 kilo-
grarus lied been added, tile weighits 'vere reinoveul and the set
road ;the 'veiglîts weore agajut applied, tile resding again tsken
at 200 kîlogratns. and thoni at cvery 50 kilagrains until the stick
uvas broken, thte breaking weighît being îiated. lit nsaking the
report, the coefficients af c-lastîcicy, for the weigh ta, 50 andl 100,
baye heen calculated ; also thc unodulits cf rupture.

Sa far 1 eau aîîly givoi flic most general resuits ini regard ta
tîtese tests. lit the firat place v.e haîve not l'eit abIe ta estai).
Iish any genaral Iaw in regard ta tho direction ii wlîicl a stick
is the stronge8t, tlint ia, partîhlel or perpondictular ta tlie animal
rings.

The results have shîown, hîa'vver, tliat it ia hy no tocans

Itecessary te break twa sticks ta show whîîch is tho strongest,
provideti tlîey are cf tie saine kind of 'vood. The weak stick
'vili slîot tlia largeat dellectioîis front the start. Thie strangeit
îttick found 'vas a specinien of locuaýt, but foîlowing clasaly afft
it wero spocinipiis cf hickory and boutiieru pine. Ash was
fauiîd te stand 'velil) ta a certain poîit, aud thon it gava
away suldenly aud wittlit wariîiig, Reuerally uîhattering
badty. ThIe Caliinriiia red.uvaod 'vas anotîor thint alîattered
very ranch. White oak ivas fouind te ha inferior it streugth to
several utiier oaks, aid tc Sontthera ltte, tie average breakuug
weight cf 4u specinuens hoing 386 kitogranis, wbile thte average
breaking we.'tI.t af 8 specimeuis cf que-a-us pranoides or the cow
oak of the South 'vas 52 kiiogranis.

Tite average cf 27 speclimnocf panna aust rals 'vas 490 kilo-
grains. VTe average of 36 speclimns of the Douglas ftr front
the Pacifie cuast %vas 3# 4 kilograms, aiad cf six specîmens cf
flic Western larch 'vas 523 kilograras.

13 apecimens of white pilna (pintas stiis) gave 274 kilo-
gra ni.

Il stuecirns of beecli gave ait average of 454 kilogranis.
16 suieciniens of carý1isu1lcao averz.gel 464 kilogrania.
2-0 spcîueiis af ctrya alba averaged 512 kiiogranîs.
24 specimeus cf wbîito shI averagsd 37S kilograîtîs.
8 apecimnss cf locust averaged 5 13 kilogrants.
The next scries of testa wiîicb 'ere rinde, ccîisted in taking

specîniens of the saina sizo, stluare as hefore, aud 32 centmmeter
long, and compressing thein lu the dirctian of their fibres.
Here again both loctiat sud flic Soîitiern pine staad top weII.

9 specimen cf locust stood an average 'veiglît af 11,206 kilo-
grils.

5 specieîns cf the Westerni larch -tondiaan average ai 10,660
kiiogramas.

35 sperimens cf white cak, stocd an averaga cf 8183 kilo.
graina.

2-4 specimeuis of panas cîiztmnlis stocti ait avarage cf 10,498
kilograns.

The third series cf tests 'vas ta firud the force naeaaary to
iudeîît the wond rit riglit angles te tlic grain. Thoe testa ara
neot finished yet, and 1 bave muade no exauninatiou cf the re.cuIts.

They are Dinde on blacks 4 centimeters square andi 16 centi-
meters long, the bearuuîg cf sncb a sue that it makes an ima-
pressioni on the block whlich extenda front aide ta aide cf the
black snd is the saine length ; or, un otîter 'varda, us 4 cent;-

"te" closin thîsp Ils taexrs -n thaîîks ta Col.
L.idle for valuable sufg'<etîau maldrng the progresa cf
th c ork1 sud ta Mr ovr for te abler mannlr o.dner in which ha
lias executed the tests. These tests, have heen rmade ait the
joint expausa cf the War Departmaiit sud the Census Bureau,
the machine having beau put at our service by order of tha
Secretary of War.

The tests 'vill allproht.y be îuublisbed in the annual report
cf the tasting machine, caîctulateti in feet sud ponds.

Discovi.y o0 A PLANEr.-Anather smaîl pInnet (No. 233)
'vas discavered by M. Borrelly at Maiseiles on May the Ilth,
aud observed hy M. Bigourdan at thc Paris Obsarvatcry on the
follosring niglit. it 'vas cf tha eleventh magnitude.


