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littie aminaad potab, but it took somes lime,
aud allowed Bornesiica to page away. Professor
Way ascribed hie results te purely chemical causes,
and supposed tbey were obtained iu couse 1uence
of the decomposition of certain double siicates
which existed in the soul; but there was ne proof,
the lecturer said, that these double silicates were
realiy present in souls. Tbe lecturer believed the
cause was partly chemical. Lime, which was pres-
eut in ail eoils, would fix pboephoric acid, and by-
drated sesquioxide of iron would fix both potasb
and amnionia, and in general ail compounde having
the formula R2 03 would fix aikaline substances.
The lecturer thon referred to the harm resulting
from having the minerai constituents of plants in toc
soluble a condition, aud explaîned how this wau
controlled by the rain-fail. He thon rcferred te
Liebeg's lateet work, and said that the statements
made therein were. true only in special, cases, and
had no bearing on general practice. In attompting
to, give too cemprebensive a visw, Lisbsg had
misssd the truth. His statements, howevcr, did
not deserçre ridicule. The office of the soul was not
merely to support the plant, but te manufacture the
food into a condition for assimilation; it was the
worksbop iu which the food of plants was prepared-
The chcmistry of agriculture was a subject full cf
practical interest, but aise full of difficulties, which,
ho'wover, might be evercome, by extended observa-
tion and study. Profiesser Voelcker then referred
to the threatening exhaustion of the souls of Eng-
land, aud said that that was a matter about which

.we ueed bein no greatanxiety atprssent. Altbou gh
phosphoric acid w-as very minutely distributed in
our soi], yet there w-ens large deposits of it iu vani-
ous parts of the globe, which English enterprise
w-as converting to use. English soil Lad 'Wonder-
fully improvsd within the laut flfty years, and w-as
improving still, notwithstanding that our sanitary
lawe compelled us to, w-aete much of that w-hich
ought to be returned te the Eloil. ln 1775, Norfolk
produced fifteen bushele of corn to the acre; it now
produces from thirty-twc tethirty-six bushele. In
somes other counties there wae an equal improve-
ment,-the result of proper drainage, proper man-
uning, and the selection of proper plants. ln svery-
tbing concernsd with agriculture, from the plough-
boy upwards, there had been a most marksd
progress in the lust fifteen years. Supenior mechan-
icaI 8kill and kuowledge had beencallsd into action.
Still, b,çwever, the primevaI cure rçmained, tbat
man must sarn his bread by the sweat of bis brow.
But if man be ouly b. truc to himself, the promise
aseo remained that Il eed-time sud harvest ehould
nover fail.'>

OSCILLATION OF LOCOMOTIVES.*
Few subjects connected with the locomotive have

met with more attention than ite oscillation at
high speede. Careful experimeuts have been con-
ducted, long treatises written, and discussions
soemingly endlese carried on, to ascertain its cause,
ite ameunt, and its remedy. In the infancy of the
locomotive, negarded as a matter of little impor-
tance, w-s find it of late lool<ed upon ais a matter
of increasing momient, ccncernîng net alone the

* Ilrom thce ifechanias .4(agasne.

stability of the permanent- way. the W-ear and tsar
of the engine, and the economy of fuel, but even
the lives and limbe of passengers: many cf Our
mest deplorable, railway accidents being doubtless
thie resu i tof an oscillation se excessive as te forces
out a rail, or break a leading wheel-flange.
Nevertheless, ail that bas been hicherto said, w-ritten,
or dons, Las net bnly failed te give ns a stoady
engins, but even te give a satisfactory answer ta
the question, "What causes oscillation?1" At the

present moment three parties may be found, each
rersnting our highest talent and scientific 8kilî

-oe holding that it sols cause muet be fouud in
the w-sut cf balance in the reoiprocating masses of
tLe engins; anether, that it he w-bolly due te
imperfections in the permanent way ; and the third,
and by fan iLs meet numerous, that it is the resuit
of both these disturbing causes. Although the
opinions cf ths last party are doubtiese correct au
far as they go, stili tbey are faulty in that they
almosi totally disregard oe or two disturbing forces
cf considenable but much nnderated importance,
te -which w-o wish te cali the attention cf our readers.

Mr. D. K. Clarke conducted a very valuable
series cf experiments seme years ago-we forget
the exact date,-to, determins tLe effeot cf w-ant of
balance in the reciprocating machinery cf a
locomotive. In order te ebtain accurate resuits, ho
suspondsd the engins by long ropes fromi the roof
cf the -workehop, aud fixed a pencil-te the front or
back buffer beani in such a manner that the
oscillation, w-heu tLe driving w-Leels were put in
motion was duly registercd on a cord suitably
placed. The nesulting diagrani, 'with au unbalanced
engins, was about j cf an inch long, oral in shape,
and abouti~ inch w-id e. Weight w-crs then apphied
ou the trial and error system, and the resuit w-as,
that the oscillation decreaeed by degnees, as proper
weighte w-ens better distributed, until the diagrOI
froni a perfectly balanced engins dwindled =en
te a moe point. Sucb a locomotive w-as found te
run much eteadier lu regalar w-ork than before it
w-as balancsd, altbough a ride on the foot-plate
demonstrated plaiuly enough that it w-as stili far
indeed from being perfectly seady; better it
csrtainly w-as, 80 much botter, iudeed, that it
became practicable te mun at speeds which it wonld
have besu madness te attempt Lad i h net becs
balanced. The remaining oscillation w-as attributed
naturally enough te imperfections iu ths permanent
way; much cf itii l due te thie cause, no doubi,
but net ail.

Thene are soins pointe wonthy of note in these
experimsnts-ons, that îLe pressure in the c.ylinderB
nover exceeded the few pounde on the square inch
necessary te overcome tLe friction cf tLe engifls~
tLe driving wheels resting neithen on, the rails Or
a braIre; another, ihat thons was ne propelIifle
thrusi whatever on the axIs boxes. The ex1'eri-
mente were perfect, and attended w-ith the happi6st
resuits, as fan as ihey-dealt with ,vant of balanlce
as a cause cf oscillation ; but dealing as they dia
w-ith an engn unden abnermal circumetances theY
were =tsl uselese as far as any other disturbiflg
causes w-ors concerned. They could give us ne
idea of tLe efl'ecis pnoduced by the drag cf a loaded
tram, itef oscillaiing vîoleutly, the imperfect statO
cf the permanent way, tLe want cf irutb in tLe
di4moter3 of the wLceIs, or m4îny ether things,


