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Three Concrete Bridges.

Withcut entermns upon the relative ments of
differeat structural materials we refer here tr three
railway briilges with spans ¢f 187 feet 211 feet, and
211 fect, respectively which have latelv been crected
1n plain covcrete on the three-hinged principle  All
of the structures were designed hy Mr Beutel
chief engmmeer to the Bavarian State railways
One of them at Tautrach cresses the river Tller
with a mam arch span of 187 [eet and two smaller
arches at the abuiments. As the nse of the mamn
arch 15 onlv about one sixth of the span the three-
hmged svstem 1s particularly advantageous The
arch b in this instance carries across walls connect-
ed Dby small arches surmounted by the road upeon
which the permonent way 18 lanl.  The ¢ther two
bridges eross the river Iller close to  Kempten
station, where therc 15 a network of several hranch
lines  One ef these biwdges rarries feur railwav
tracks, and the other only two, but thewr structural
features are practicallyv wdentical, the man arch of
each bridge having a clear spad of 211 feet, with a
11se of about four-ninths of the span We are glad
to sav that all three bridges were fnished without
the castmg of stone or other vencer which some engin-
eers seem to 1mogme 18 necessary lor decorative
effect It 1s stated that the cost ol the Lantrach
Bridge was 179, less, and the cost of the twoKempten
t ndges was nearly twenty per cent less than the
estimated cost of steel bridges  The ultimate saving
should be considerably more owing to the fact that
practically no maintenance is necessicy in the case
ct concrete strurtures

Lubricate the Outer Rail on Curves.

As everyone is 1nterested in the <afetv of railread
travel, it behoves the public m general to give this
matter all .he thonght possible,

The friction of the wheels ou outer rails of curvesis
well knenn  Durmg ram there 15 ltile trouble ;
indry weather the wheels ' climb "  They now have
pipes sa arranged that they would throw a jet of
water or cheap o1l against the side of the outer rail
when the locomotive struck the curve thereby
lubricating same and reducing the tendency the
wheels have to chmb.

It would be a very simple matter to arrange the
feed valves for the rontral of Inhracnt so that they
would open only when the engine struck the curve,
closmg again when stra:ght track was reached By
3 systen of this kind and a practice of holtng the
two rails together m curves so that they coukl nnt
gpread the public would hear less of wrecks
such places,

The abeve suggestions of a correspendent are sound.
The practice of directing a fine streanm of water
agamst the outer rail was tried m Western Amernica
sou e years ago with zo~ 1 1esults,

The Panama Canal.

Tt will be remembered that the estimated area of
the great storage lolke, which is to be fermed by the
construction of the Gatun dam, was 110 square miles.
This caleulation was based upon the prelimmary re-
connassances of the area to bhe ficoded, and was
understood f{o be only approximate  he detailed
survevs of the Tsthmus, which have now been
completed, show that the area of the lake will be
more than double the origmal estimate, or 225
square miles. The larger lake represents some very
material advantages in favour of the 83-foot gh
level canal as now bemg censiructed, acdvantages
which will be felt both mn the wet and the dry
season. In the first place, the lake will have sulfi-
cient capacity to reccive and retan all the food
waters, even those of such heavy floods as occurred
in December of last vear ; and secondly, 1t will be
possaible to handle this water with consmiderably
less fluctuation in the canal level. Tt is estimated
that the inereased lake area will double the amount
of water that will be impounded w the lake at the
commencement of the dry season. ‘The statistics
of past years show that, even in years of extremely
small ramnfall, the run-oft from the area draing
mto the lake amounts, durmg the ramy season, to
7200 cubic feet yer second ; and this wili be sufficient
to raise the level of the lake the 4 feet which 1t will
be lowered during the dry season Tt 1s true that
because of the increased area of the lake, the
evaporabion will be double what it would have been
from a lake of only 110 square miles arca, but
since the total supply impounded wll also? be
doubled it 1s estimated that, after deducting the
loss by evaporation, there will be sufficient water
avallable for fifty-six” lockages) af day, instead of
twenty six, which was the number estimated as
available with the smaller lake,

_the preferable one.

Strange, if True.

A CURIOUS ACCIDENTAL WELDING OF
STEEL SHAFTING. .

Alr. P N. Bockaroff, M E, of Mockbha, Russia,
tells in a valued publication, 1n interesting stery of
a very curious accrdent which cecurred recently m a
large cotten mil necar Moscow From a steam
engmne of 1early 1300 horse power, 330 horse power
18 transmitted by ropes to one of the stones of the
mill  The driven shaft makes 320 revolutions per
minute

The mam shafting in the rope dnive 15 arranged
so that the power from the filywheel 1s transmitted
by ten ropes to the rope pulley on the first shaft,
then bv a pair of bevel wheels to the second shaft,
and then by a Whullfel’s friction cluteh o the third
shaft, and from the rope pulley on this shaft {o the
rope pulley on the line shaft in the mil

By some mistake of the fitter, the second shaft
was put too close to the third shaft, 9o that it touched
the latter, and all the pressure from the bevel wheel
was transmitted directly to the end of the third
shaft.

Ome morn’ng the first bearing on the third shaft
became warm The engmeer, wishing to cool 1t,
loosened the clutch and thus stopped the third
shaft. Thus all the pressure from the rotating
second shaft became apphed to the end of the third
shaff. Both shafts have the same diameter, 170
mullimeters (64 inches).

As the pressure from the bevel wlhice: on the shaft
was considerable, and the shaft was makmg 320
revolutions, in a few moments the touching ends
of the two shafts between the two halves of the

clutch were heated, not only to a red heat, hut to the
weldmg point as well, so that the Yiguid wron spurted

to the walls. The engineer became very much
frightened, and signalled to stop the engine, and
thus both shafts became completely welded together.

After the shafts were cooled, the engine was
started again,-but both shafts revolved together,
notwithstanding that the friction clutch was open.
The bearings did not become heated, thanks to
the fact that both shafts were welded in exact
alignment. So the mill was run till night, and all the
usual machinery working from this shaft and taking
350 horse-pawer

Next day the shafts were lifted by their free ends,
together with the bevel wheel, the clutch and the
pulley,"and though they weighed”some tonsf the
welded joint did not separate. So it was decided
to leave them in the welded state till the new
shafting is readyv, _

Simce that time, icr more than a month, the
shaft has been working satisfactorily with opened
clutch, transmittmg all the power without daffieulty

Factors of Safetyin Mechanics in
Animal Structure and in Apimal
Economy.

Dr S. J. Meltzer recently addressed a lecture on
the above subject te the Harvey Society of New
York —

Meltzer borrows the term * factor of safety
from the mechamcal engimneer who thus designates
the margmn of safety required 1m constructing
engines, bridges, houses, and the hike If for
mstance, the tensile strength of boiler steel plates
and stay bolts 15 60 600 pounds to the square inch,
the actual stress which s allowed for the work of the
boiler should not be more than 10,000 pounds per
square mch for the plate and not more than 6000
pounds per square inch for the stay bolts—which
means that the stress to which the plates may be
exposed m the boiler should be only one-sixth or
one-tenth of the acteal strength of the steel. The
faciors of safety are here said to be six for the plate
and ten for the bolts. In mechanics, then, 1t 1s
calculated that the structures should he capahble of
withstandmg not only the stresses of reasonably
expected maximum loads, but also those of six or
ceven fimes such loads, The factor of safety 1s
founded upon finite human ignorance of what mught
happen, and upon a wise and very praiseworthy
desire to provide aganst such contmgencies.
‘Wherefore these factors are oftentimes termed
factors of ignorance And, with regard to the
human machine, the latter term would seem rather
For this machine 1s, by com-
parison with those constructed out of inorganic
materials and worked by men, of complexity quite
mfinite. It is, of course, much more ditficult to
foretell the possible strain, the stress of environment,
accidents, the attacks of parasitic organisms, and
the myriad other agencies hurtful to the human
machine, many of which we are powerless to prevent,
concerning many of which we are in ignorance—
ignorance, we are however proud to say, which is
yearly becoming more and more dissipated.
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Building Railway Coaches with Side
Doors,

President” Harriman, of the Southern Pacific, a
short time ago gave orders {o have a number of new
fine passenger coaches built at the company’s car
shops at Sacramento with side doors mstead of end
doors

Harriman beheves that cars thus constructed will
be much stronger and more durable than the style
now vsed , and also that 1 case of wreck, there will
be little danger of the coaches telescoping each other.
These new cars will have a small passageway by
which passengers may go from one coach to another,
but this will be so arranged that it will not weaken
the end walls of the cars.

Another {feature of these coaches 15 the use of
rcund wnstead of square windows, New patent
ventilators now bemng nsed by the Unicn Dacific
0. its motor cars will be placed on the new coaches,
and the cars will present an appearance se ltile m
common with the ordimary coach that they will at
first hardlvy be recognised as passenger vehicles,
Some of these cars will soon be completed and placed
1 commission ¢n the Southern Pacific western
roads.

The Railroads of the World.

The statistics of the railroads of the world, pub-
lished 1 the June number of the Archiv iur Eisen
bahnwesen gives the nuleage of the several contiments
as follows —

Miles, Males.
Furepe 102 251 North America 259 062
Asia . 50,593 South America 32,859
Afnea ..., 16,538 Aunstralasia .... 17.441

259,3]2 303,338

malking a grand total of 562 780 mules 1n the whole
world at the end of 1905, or the nearest date for
which reports are made. This is an increase of
12 525 mules or 2.3 per cent. over the previous year,
and is the smallest increase since 1900, it having
varied since 1898 from 10,800 miles in 1900 to 16,
754 m 1904 while the total additions to the world’s
mileage since 1898 have been 95,318 miles, an averape
of 13,688 miles yearly.

Of the incirease in 1905 a little more then one-nali
was ir America, 5 891 miles in North America ard
426 ir Sonth America {including the West Indies),
Canada is credited with 990 mules, against 533 in
the vear Lefore but in Mexico the additions were but
150 miles 1n 1905, agamnst 1,720 1n 1904,  Tn Sovth
America, Argentina opened 337 miles Pern 38,
Bra7it 36 and the other additions were 12 miles m
the West [nlies

The experiment of growing tobacco under
cover is being tried in Porto Rico. The
cost of production—ahout £100 per acre—
is more than repaid in the increased yield
and finer quality of leaf,

# ok ok ok ok ok

In a laboratory of the Pasteur Institute
two months ago a well-known surgeon broke
a glass tube containing virulent tuberculosis
bacilli. and a fragment of the glass cut his
neck. He immediately began a treatment.
but the disease, which in a few days had
geized him, has not vet been got under, and
it is a question whether he will overcome it.

Cut this out and return with Five Shillings.

The Editor, * Progress,”
71 Lambton Quay,
Wellington.

Please place my name on Subscribers’ List
for one copy of ** Progress” each month for
twelve months from next issue,

I enclose Posta! Note for Five Shillings in
payment of Subscription.

Name ... ... ... .

Address




