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THE IIORSELESS CARRIAQE IN ENOLAND.

The town of Tunbridge \VeIls wvas ail excite-
muent on the appearance tliere of horseless carrnages
and motor tricyclus %vhich wuve exhiibited at the ftit
grotinds last ,nonth. Large crowds came to the town
to witness an exhibition wvhicli will hlp to mark
atuother step in tlie progress of civilization front evcry
side. The signs are coining that the days of the hiorse's
tiscfilness are passing awvay. Sir David Solonmon ap.
peared ina horseless carriag , known as a vis-a-vis." It
%vas covered witlî norocco, wvîth a niovable luood. The
nuotor wvas behind, the driver sat on tie back sent,
stcering and governing being effccted by means of a
handle bar as on a bicycle. This regulated, the speed,
etc. Another handie was tised to back it. On a stop
the carrnage wvas stationary, yet the motor contintied
to %vork. The miotor is î~ of a hi.p. Lt cati trav'el on a
good road at 2o mniles per hot, and average 12. Lt
cardes enougli benzine to run it 200 miles. Lt weighis
i,2o0 potinds on the road. Anothier miuch larger car-
niage %vas exhibited to carry a heavy load at a slowver
spced, also a barouche wit1î a petroleumi motor on small
wvheels in front. Great interest wvas taken in the tricy-
cles, of wvhîch several were exhibited. One ivorked
with a petroleumn niotor ignitcd by an electric spark.
It weiglied go pounds, and bchavcd successfully. It is
regulated by handles, the pedals beîng necessary fr
starting, but while in motion they are not used. A
speed Of 30 muiles an hour can be maintained on good
roads. Another wvas exhibited of 4 of one h.p. Lt
ran by minerai naphtha. Lt also made good time, but
wvas not considered is good as the former one. The
London Chroizicle hiad long articles on the exhibition,
shoving the advantages of these velucles, and urging
their adoption in England.

STRENGTII 0F BRIDGE AND TRE-STLE TIMBERS.

TiiE CANADIAN ENGINEER is indebted to Walter
G. Berg, assistant engineer of the Lehigh Railway, for
the following valuabie report of the comnuittee on the
abov'e subject, of which Mr. Berg %vas chairnuan :

Yoir commnitteeappointed to report on" IlItrengta% of
Bridge and Trestle Timbers," wvith speciai reference .,

southern yellow pine, white pine, fit an.7à oak, desires to
present hierewith, as part of their repcrt, thevery valn-
able data cornpiled by the chairman of the committee,
relative to tests of the principal Anierican bridge and
trestie tinubers, and the*recommi-.endations of the leading
authorities on the subject of strength J timber during
the last twenty.five years, embodied in the appendix to
this report, and tabulated for easy reference in the ac-
coinpanying tables L. to LV.

The uncertainty of our knowledge relative to the
strength of tinuber is clearly deînonstrated after a per-
usai of this information, and enipluasizes, better than
long dissertations on the subject, the necessity for more
extensive, thorotîgh, and reliable series of tests, con.
ducted on a truly scientific u.~sis, approximatirtg as
nearly as possible actual conditions encountered in
practice.

The wide range of values recommnended by the
various recognized authorities is to be regretted, espe.
rially .o) when undue influence has been attributed by
them in their d-durtions to isolated tests of small-size
specimens, flot only limited in nuniber, but specially de-
fective in flot having noted and recorded properly the
exat,ê 'ipecies of each specimen tested, its origin, condi-
tion, quality, degree of seasoning, method of testing, etc.

~'he fact lias been proved b,!yond dispute that
sinall.size specimien tests give mnuch larger average re-
stults than full.size tests, owving to the greater freedoin
of small selected test pieces frot blemishes and imper-
fections, and thieir being, as a rule, comparatively drier
and better seasoned than fuli-size sticks. The exact
increase, as showvn by tests and by statcmients of differ-
ent authorities, is front 10 to over 100 per cent.

Great credit is due to such investigators and ex-
pernienters as Professons G. Laitza, J. B. Johnson, 1-.
T. -Bovey, C. B. Wing, and Messrs. Onward Bates, W.
H Finley, C. B. Talbot and otiiers, for their experi.
mental wvork and agitation in fayot of fuli-size tests.
Professors G. Lanza, R. H. Thurston, and Wm. H.
Burt have contributed valuable treatises on the subject
of strengthi of tiniben. The extensive senies of smiall and
fill-size U. S. Government tests, conducted in ;88o to
1882 at ther Watertown Arsenal, under Col. T. T. S.
Laidley, and more necently the very elabotate and thor-
ough timiber tests being conducted by the U. S. Fores.
try Division under Dr. B. E. Fernowv, Chief, and Prof.
J. B. Johnson, of Washington University, St. Louis,
afford tis to-day, in connection vth -the wvork of the
above mentioned experimenters, our most reliable data
froni a practical standpoint.

The test data at hand and the summary cniticisms
of leading authorities seeni to indicate the general cor-
rectness of the followving conclusions:

i. 0f aIl structural materials used for bridges and
trestles, tinuber is the most variable as to the properties
and strength of diffeèrent pieces classed as belonging to
the saine species, hence impossible to establish close
and reliable limits of strength for each species.

2. The various namnes applied to one and the saine
species in diffeèrent parts of the country lead to, great
confusion ini classifying or applying results of tests.

3. Variations in strength are generally directly pro-
portional to the density or weight of timber.

4. Asa ruIe, a reduction of moisture is acconupanied
by an increase in strength ; in other uvords, seasoned
lumber is stronger than green lunuber.

5. Structures shouîd be, in general, designed for
'he strength of green or inoderately seasoned lumber of
average quality, and not for a.high grade of uvell-
seasoned material.

6. Age or use do flot destroy the strength of tiîn-
ber, unlessdecay or season.checking takes place.

7. Timber, unlike materials of a more homnogene.
ous nature, as iron and steel, has no well-defined limit
of eîasticity. As a mule, it can be strained very near to
the bneaking point without semious injury, which ac-
counts for the continuons use of many timber structures
.vith the material strained fat beyond the usually ac-
cepted safe limits. On the other hand, sudden and fre-
quently inexplicable failures of individual sticks at very
Iouv limnits are liable to occur.

8. Knots, even uvhen sotind and tight, are one of
the rnost objectionable features of tumber, both for
l)eanis and struts. The fuIl-size tests of evemy expeni-
nuenten have demonstrated flot only that beams break
at*knots, but that invariably tumber struts uvill fail at a
knot or ouving to the proxtnuity of a knot, by educing
the effective amea of the stick and causing curly and
cross-grained fibres, thus exploding the old practical
-uiew that sound and tight knots are flot detrîmental to
timber in compression.

9. Excepting in top Iogs of a tree or very smalî
and young timber, the heart-wood is, as a mule, flot as
strong as the material farther away froni the heart.


