THE CANADIAN ENGINEER

263

higher than the observed results. In this connection it may be
noted that Mr. Lundic obtained his speed figures by positive
methods, having found that speed recorders for variable speeds
are not sufliciently accurate owing to the inertia of the moving
parts.

These tests are all for heavy railroad passenger trains, upon
which Mr. Lundic himself has made no experiments.  For trains
of from 20 to 100 tons, and for speeds of from five to ‘thirty
miles per hour, the Lundie formula is accurate, inasmuch as it
is obtained directly from 150 or more obscrvations made by Mr.
Lurdic in Chicago, as before stated.  For lighter units still, the
formula agrees with the results of private tests made by severitl
oi the great electric companices, and checks very well indeed the
Clark formula

R = 17t + 716)

bearing in mind that the latter is gencrally admitted by engi-
ucers to be from one to two pounds too high.

Now it need scarcely be pointed out that when a formula of
this general kind, deduced on mathematical principles from a
latge series of experiments within a comparatively narrow
range of action, is found to be equally applicable over a much
wider range, a strong presumption in favor of the soundness of
its underlying principle is established. Yt scems practically cer-
tain, therefore, that the Lundie formula is thus applicable to the

An interesting question now arises as to whether the Lundic
formula can be made, with some modifications, applicable to all
kinds of train transportation, freight as well as passenger. It
dces not check the most recently obtained data for exceedingly
heavy trains. Tests on the Chicago, Burlington & Quincy Rail-
way, made by the old method of cngine indicator diagrams,
checked by dynamometer car, show that a 940-ton train of loaded
freight cars, ruming at 20 miles an hour, has a resistance on a
straight, level track of 5.5 Ibs. per ton, By the Lundic formula
this would have been 8.3 Ibs. per ton. An cxtremely heavy
teain of freight cars on the New York Central, weighing 3,428
tons, had an average train resistance, at 20 miles per hour, of
about 4 lbs. per ton, or the limiting resistance by the Lundic
formula as cxpressed in the first constant.  Other tests on fairly
heavy freight train work recently made have shown approxi-
matcly 6 pounds per ton as an average, when track conditions
were good, but “hese results vary greatly with the condition of
the track.

Now it being reasonable to suppose that with the heaviest
freight train work the train resistance will approach the mini-
mum, and the New York Central experiment above referred to
indicating that this minimum is Mr. Lundic’s first constant of
4. it would seem that the latter's first constant within the paren-
thesis, namely .2, must be inapplicable to very heavy freight-
train work, and should be, in fact, modifiecd vy a variable,

TAusLE SHOWING ArPLICATION OF Lunpie FORMULA TO TRAIN ResisTaNCE TESTS. -

Test made by Year. On.
William Stroudiey.. 1883 London, Brighton & South Coast.
Augus Sinclair...... 1892 New York Central
“ “ 189z “ “
P. H. Dudley.... 1832 “ “
. Yl 1839 Philadelphia and Reading
“© L 1889 « “ “
o “ 18%2 C. R.R.N.J
Clark formula.... e te e eieeieeaeeeiaaeiiaaeeaiaaaa.

whole range of passenger train traction on straight, level, ex-
pesed track in a calm atmosphere. It cannot, however, be said
1o be applicable to street cars running on gritty or dirty rails.
and, in fact, it is unfortunately too probable that no formuia
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whatever can be devised for sticet railway work for which a
large factor of safcty would not have to be allowed in practice
to provide for great differences in condition of track.

Average Train  —Train Resistance—
Men, Speed.  Weight. Lundie
Milesp.h.  Tons. Observed. Formula.
Single test 43.3 376 13.2 13.1
Mecan of six tests 70. 270 19.03 21.1
Single test 69.6 270 10.8 21.2
Single test 51.43 313 16.9 16.33
Single test 60. 242.5 18.35 19.0
Single test 63.5 242.5 19.8 19.9
Single test 63.2 213 10.0 20.2
............ R 10 100 7.74 7.04
.................. 10 200 7.74 0.6
.................. 10 300 7.74 6.4
.................. 20 100 Q.5 10.00
.................. 20 200 9.5 9.2
.................. 20 300 0.5 8.8
.................. 30 100 12.42 13.1
.................. 30 200 12.42 18
.................. 30 300 12.42 1.3

probably T. It would be interesting, therefore, to bring to-
gether and plot in diagrammatic form, reliable results of a large
number oi freight-train tests taken with different weights and
speeds, to.sce if a modification of the Lundic formifa cannot be
made for gencral application to the heavy class of work as well
as light, and we are inclined to belicve that were this experi-
menting once done there might quite possibly be found a com-
mwon ground of reconciliation between the two grades of scrvice,
by which a formula possessing the gencral characteristics
developed by Mr. Lundic could be made applicable to the entire
range of railroad transportation. We believe this formula to be
so valuable a part of the technical equipment of a railroad engi-
neer, that we carnestly hope it will excite the widest possible
comment and criticism in the cngineering press to the end of
bringing out all the cvidence bearing upon its reliability,

ACCIDENTS.

E. Donald, an employec of the Record Foundry and Ma-
chine Co., Moncton, N.B., was caught while oiling some shafting
about 15 feet above the {loor a short time ago. His clothing
wag completely stripped off and he escaped without other injury
than a few bruises, and a sever¢ nervous shock.

Chas. H. Martin, some ycars ago of Martin & Son, iron
founders, Belleville, Ont., was killed by the bursting of an cmery
wheel in Chicago, a short time ago.

Cornclius McGourty, contractor. St. John, N.B., was killed.
January 6th, by a dynamite explosion near the Mispec pulp mills.
A bag containing dynamite caught fire and Mr. McGourty
tried to carry it to the strecam close by, but the explosion came
before he reached it, and he was blown to pieces, the workmen,



