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highcer than tîc observcd resuits. lIt this conncction it niay bc
notcd that Ir. Littdie obtaiined lus spccd figures by positive
znethods, lîaving fotind tîtat spccd recorders for variable specds
are not sufficiently accurate owing to the iniertia of the moving
parts.

Tlîcse tcsts are aIl for lieavy railroad passcîîger trains, upoil
wvIiclt MNr. Lunidic liiiself lias made no experincîtts. For trains
of fron 20 to I00 tons, and for specds of front five to ithirty
miles per Itour, the Lundie formula is accuratc, inasmuch as it
is obtaincd dirc:ly froni is0 or more observations miade by MNr.
Luindie in Chicago, as bcforc statcd. For ligliter units stili, tlîc
formula agrees witlt th restts of private tests miade by several
of the grent electric coînpaics, and checcks vcry tvcll indecd the
Clarl, formula

(R = S 7 716)
17,

bearing inii îiinid tîtat the latter is gencrally adinittcd by engi-
necers to bc front one to two po:tnds too higli.

N'ow il iiecd scarcely bc pointed out titat whcn a formula of
this gencral kind. deducizd on mnatlîcntatical principles from a
laige series of experiments wvîthin a comparatively narrow
range of action, is fonnîfl to bcecqually applicable over a inuclt
wvider range, a strong prcetinption iii favor of the sounidncss of
ils iinderlying principle is cstablislied. ýt sems practically cer-
tain, therefore, il-at the Lundie formula is tîtus applicable to the

An intercsîing question nowv arises as to wvlether the Lundie
formula cati bc nmade, ti some modifications, applicable t.o ail
k-inds of train transportation, freight as wveil as passenger. It
uîces flot check thc iiiost recently obtaincd data for exccedingly
lie.ivy trains. Tests on the Chuicago, Burlington & Quincy Rail-
way, nmade by the old nictlod of enigine indicator diagrane,
cliîtckecd by dyniinîomter car, show that a 940-ton train of loaded
freiglit cars, riiittting il 2o mtiles an Itour, lias a resistànce oit a
straighit, level track of s. fls. per ton. By tlte Lundie formula
tItis wotîld have been 8.3 lbs. per ton. An extreineiy heavy
train of freiglit cars oit the New York Central, wveighing 3,428
tonts, iîad ait average train resistance, at 2o miles per hour, of
about 4 lbs. per ton, or the liîîiting resistance by the Lundie
formula as expresscd ii tlie irst constant. Otîter tests on fairly
licavy freiglit traint work recently made have slîoun approxi-
îîîately 6 potnds per ton as an average, whîen track conditions
%%vere good, btit ttecse results vary greatly with tîte condition of
the track.

Nowv il being reasonable to suppose tîtat uvitît thte lieaviest
freight train work the train: resistance wvill approacx the mini-
mutnm, and the New York Central experimeîît above re!erred to
iîtdicating tîtat this minimum is MNr. Lundie's first constant of
4. it wotîld scem tîtat the latter's flrst conistantt witlîin the parenl-
thesis, nanîely .2, must be inapplicable to, very heavy frcighit-
train work, and should bc, iii fact, niodified vy a variable,
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whlolc ranîge of passenger trajii tractiol. on straiglit, level, ex-
pc!sed track iii a cain aînîosplicre. It cannot, lîowcver, bc said
iro bc applicable to street cars rtînining on gritty or dirty rails.
and, iii fact, it is uînfortunately too probable that no formula

whîatever can bc devisedl for sti cet railway wvork for wvhiclh a
large factor of safety would îîot have to bc allowed in practice
to providt for great differemîces in condition of track.
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probably T. It wvould bc interestilîg, tlierefore, to bring to-
genter and plot in diagrammatic forin, reliablc restîlts of a large
nuînmbcr of freiglit-train tests takeit witli differenit wveiglits anti
sî,ceds, to. sec if a modification of the Lindie formnula cannot bc
nmade for general application to the hîeavy class o! work, as uvell
as liglît, and wve are inclinied to believe tîtat were tItis experi-
menting once donc thtere iniglit quite possibly be founid a coin-
ition ground o! reconciliatioîî bctween the twvo grades o! service.
by whicli a formula possessing tIse general cîaracteristies
developed by MeNI. Lundie could bc mîade applicable to the entire
range o! railroad trantsportation. We believe tbis formula te, bc
so valuable a part of the technicai cquipnicîît of a railrond engi-
neer, that we earnestly hope it will excite the widest possible
comment and criticisni iii the engineering press to the end of
bringing out al thte evidcitce-bearing tîpoît its reliabilitv.

ACCIDENTS.

E. Donald, ait employee of the Record Foundry and Ma-
chine Co., Moncton, N.B., wvas cauglit while oiling somc shafting
about iS feet above the iloor a short time ago. His clothing
wvas completely strippeci off and he cscapcd without other injury
than a fcw bruises, and a severc nlervotis shock.

Chas. H. Martin, sorte ycars ago o! Martin & Son, iron
founders, Belleville, Ont., wvas killcd by the bursting of an emncry
wheel in Chicago, a short time ago.

Cornelius McGourty, contractor. St. John, N.B., wvas kilicd.
january 6th, by a dynamite explosion near the Miispec PUlp nîills.
A bag containing dynamnite caught fire and Mir. McGourty
tried to, carry it to the stream close by, but tîte explosion canie
before he reichcd il. and he 'vas blown to pieces, the wvorkmen,
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