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Tests of the Immense Locomotives.
- Some of the Appliances for ‘Prevent-
" ing Accidents—The Wonderful High-

speed Monorail Electric Railway.

BY EDMUND MITCHELL.
{SPECIAL CORRESPOND ENCE OF THE TIMES]

T. LOUIS, July 25.—Machinery
S is 3 big fact at the World's Fair.

and the part it plays is of more
{mportance than most people, without
. giving the matter any special thought,
imagine. These great engines in the
" Palace of Machirery are revolving
‘all day long not merely to show us
. their power and their mechanism;
‘they are pumping the water which

"leaps down in the cascades irom Fes-

“tival Hall. Similarly those ever-in-
- dustrious dynamos are storing the
electricity wkich lights up the sceze
at night with myriads of lamps.
Across the way, in the Palace of
Transportation, a railway eagine has
ber driving wheels spinning lour
- after hour: tkls is 9o cteap attraction

" —

The Transportation Building is one
in which every visitor to the fair loves
to linger. The evolutlon of tramspor-
tation as shown, first of all, by every
beast of burden brought into subjec-
tion by mankind, is very fascinating.
We sec the burro of the Rockies, the
llama of the Andes, the yak of the
Himalayas, the bullock of the Pkihp-
pine Islands, the camel of Mongolis,
and 2 score of other carriers besides,
. in their working equipment. In Iike
manner we can follow the story of
| wheeled transport from its first rude
beg.nnings, even the old-time Ameri-
. can method of getting tobacco to the
Icoasz by fcting shafts to the huge
. barrel itseif being illustrated. The
[ lesson is carried on down the centur-

es, for in arother section we have a

f

jolzing building, that of Varied In-
dustries. Here, in the British section,
we have a cotton-spinning piant in op-
cration, from Oldham, Lascashire, tke
center of the industry. The machin-
ery. of course, is noteworthy {rom the
point of view -of mechanism, but to
the general observer its most interest-
ing feature is the care displayved to
minimize the risk of accident to the
workers. In the first place, the shaft.
ing is all enclosed !rn steel pipes. Sec-
oadly, the cogged wheels are fitted
with covers, which cannot be lifted
during the running of the machine:
nor can the machines he started until
they are closed down and locked auto-
matically. Thirdly, the gearing below
is enclosed in a box, which must oe
closed before the machine will zonsent
to start, and cannot be opened so long
as it is runping.

Here is a clear case of legisiation
2iding to proiect life. The new and
siringent law in England. providing
compensation to workmen Injured
and provision for the families of those
killed, permits of no evasion on the
question of the workman's culpability.
The injury is the essential fact at law,
and the compensation is fixed on the
basis of so many weeks’ wages. Fur-
thermore, there is no delay permitted
in payment by appealing from court tn
court. Therefore, employers in self-
defense have had to insure themselves
against this ciass of damages. But
the insurance companies insist on due
precaution to prevent accidents, pro-
portioning their premiums accordingly.
Hence the great care and ingenuity

now manifested to provide safe-
guarding appliances as exemplified
by this particular cotton-spinning
plant.

In the Liberal Arts Building, where

for the passerby, but a scientific ex-
periment which the engineering
woiid all over America and be=rnd ig
following  with the closest atteniion.
Nor is marhinery in operation limit «l
to these two huildings: in the Palaces
of Varjed Industries, Manufactures,
Liberal Artz,  Mining, Education,
Electricity, and  Agriculture, also in
the United States Government Build-
Ing. there are plants which must be
visited if we are to get a comprehoen-
sive grasp of the machinery display as
& whole.

Yot so vast is the field that even in
this most vast of all expesitions
there are noticeable gaps. For ex-
ample, the great steel-making indus-
try appears to be wholly unrep-
resented. Likewise. for all the evi-.
dence here made visible, we m.ght
never know that the United States,
dboth on the Atlantic and on the Pa-
cific side, has enormous shipbuilding
Interests. The shipbuilaing yards at
Newport News, West Virglnia, with a
frontage of two miles 10 the James
River, cost over $13,000,000 to install,
and are equipped with what is univer-
sally admitted to be the most exten-
sive and the finest labor-saving plant
in the worid. Yet at St. Louis there
is rot so much as a hiat of its exls-
tence. In like manner, although
there {s an abundance of the finished
goods on exhibition, there is no dem-
onstration of the grea: American tex-
tile industries on the manufacturing
side. Blanks were inevitable: but it
seems strange that three suchk impcr-
tant eaterprizes, perhaps the most
mmportant of all, should be among the
absent ones.

LOCOMOTIVE TESTS.

In an article intended for the gen-
eral reader I can touch oaly very
lizhtly on the subject of wachinery.
The eagineer, the mechanic, the wman
specially interested in any particular
line, will ¢f course turn to his tech-
nical journals, or, better stili, he wili
oome to St. Louls and study ali the
new things shown for himsell. But I
can indicate, here and there .arough-
out the buildings, points of interest to
every Intelligent observer, even
though not specially trained in the in-
tr.cacies of mechanism.

To begin with, let me explain briefiy
the mearning of the railway locomo-
tive tests, to which reference has al-
ready been made. These are intended
to ascertain the precise differences {n
results due to variations of design in
toe several types of engines generally
used throughout the United Siates.
ror exampie, the different length of
flues and the differect grate areas are
being investigated with a view to ar-
rive =t general principles. The ques-
tion of fuel cozxsumgption also comes
into account. Resulis are shown by
tae speed registered in miles per hour,
the revoiutions of the driving wheels
per minute, and the horse power belng
deveioped at the draw bar. Tue men
in charze of the experiments are
among the ablest and best known rail-
road engineers In America, so that
their findings will be authoritative.
2or & is obvious tha. ro such exact
comparisons betwezen types of engines
ran he made on the actual road.
‘where coanditings vary every day and
2lmost every hour.

fortas of  ropreeentative  Jocomotive
eagines from 1oe heginning of steam
iraction. all of them working repro-
ductions from the original drawings.
These culminate in the Jatest and
most powerful engine built for onr
Eastern roads. shown at actual work.
Again. the development of the tram-
way car is fully demonstrated. aml
we can only fully appreciate 1he
change which twenty or thirty years
have wrought when wec contrast the
primitive forms of vehicle for horse,
for cable and for electric traction with
the up-to-date trolley car. represented
by one of those running between Los
Angeles and the outlying towns clus-
tered arvounid the metropolis of South-
ern California.
AUTOMORBILES.

So along all the branches of con-
striuctive skill. Everyone wishing to
stedy antomobiles will find a magni-
ficent display from all the leading
manufacturing nations, France, Ger-
many. Great Britain, and. of course,
America. Among them are types of
racers, built, not for comfort, but to
minimize the resistance of the air. The
finest train of railway coaches ever
put together is shown by the Pullman
company. It marks a very distinct
change from the over-claborate orna-
mentation in favor a few years ago to
the simplicity that is so much more
pleasing and artistic. The [lilinois
Central Railroad introduces us to a
passenger car, opening by side doors
and designed for heavy suburban iraf-
fic. that is a marvelous plece of in.
Senious mechanism. The interior of.
the car is open through its entire
length. and the seats are placed tra-
versely in the center, with aisles on
cither side. In line with cach bench
of seats are sliding doors, which at
starting are closed simultaneously
by the turn of a wheel operated by
the trainman. The eungine is con-
nected electrically with every car, and
undl the last door of the train is
closed and automatically locked. a
danger bell on the engine coutinues to
ring, forbidding any start to be made.
Ca arrival at a station a  trainman,
by pressing a lever, unlocks all doors,
which the individual passengers wish-
ing to descend slide open for them-
selves; or, if the terminus is reached
or 3 crowd is waiting to enter, all
doors are at once thrown opep by the
actiop of the conirolling wheel. The
great advantage is that the formation
ot jostling groups at the ends of cars
is avoided, as the passengers await
the train eveniy distributed alonz the

entire length of the platform. There
is also the alllmportant point of
safety .

An instructive engineering exkibit
is a section of the iron-tube tunnel un-
der the Hudson River between New
Jersey and New York, for this illus-
trates the modern style of tunnelling
that has quite replaced brickwork, and
is making underground rallway con-
. struction advance rapidly in every
' great city of the world. London set
the example with her deep “tube” rail-
way. Paris soon followed, and now
New York and Chicago are relieving
the congestion of street trafic by sim.
lar mecans. The principle of construc-
tion is that each section of the tube is
driven into the material to be re
moved. the core of earth is then taken
out, and liquid cement is forced in as
an outer lining to the tube, making
everything solid and securg.

The .bumanity of mode jn inventive-
ness is sirikingly shown{in the ad-

Evolution of Transportation Exhibit.

there s a great display of delicatc
machinery, such as printinz presses,
typewriters, adding machines, dental
apparatus, mechanical piano players,
cte.. an extremely simple but clever
enginecring device in connection with
irrigation works should not be over
looired. Tt is shown in the Ezyptian
Court. and is a detail in the construe-
rion of the Assnan dam, which is most
fallv illustrated by models, plans and
photographs, The dam, one and one-
fourth miles ecross, is pierced by 180
openings. furnished with reguiating
zates. Many of these latter are at a
great depth, and have therefore to
" withstand the pressure of millions of
tons of water. Steel gives the re-
| quired streogth of material, but the
nex: problem was how to move them
up and down. The window sash 8ys.
tem of ordinary sluice gates was im-
possible, for the cnormous pressurc
would have jammed the surfaces 'Sn‘
contact so as to make the gates im-
movable. To reduce the friction. cast-
iron rollers were introduccd between
the face of the gate and the grooves
in which it works, and now through
this simple device the hand of a little
child can raise and Jower these im-
mense portcullises of steel
In the Uaited States Government
building, one of the zreat sights of the
fair is the mint, where every process
in the making of coins is shown, from
the melting of the ingot to the strik-
fng of the die. In the Postoflice De-
partment, the visitor sees the beau-
tiful machine whereby stamps are
canceled and postmarks are affixed
with almost lightning rapidity, hun-
dreds af envelopes passing through in
a few seconds. In the Department of
the Paten: Office, are several of the
very laiest inventions to he examined,
among them being one of the instal-
lations of wireless telegraphy that are
scattered ahout the exposition.
Continuing our round of main build-
ings. we now came to the Palace of
Mining. where we have the Pennsyl-
vania coal-breaking machinety in op-
eration. already deseribed in a pre-
vious article. In e next building
along the line, that of Education, Ger-
many makes 2 special feature of
Roentgen-ray machines, demonstrating
the working and freely allowing vis-
itors to inspect their bony anatomy. I
have already dealt fully with the Pal-
ace of Electricity. but the latest form
of raiiroad transportation., the mono-
rall eleetric system, has still to be no-
ticed. and we!l repays attention. This
_is the higb-speed system that is being
“ipstalled in England to connect the
two populous cities of Manchester and
Liverpool. The inventor is T. B. Behr,
and the contract speed is 110 miles
per hour. The road was authorized
by Parliamert only after its absolute
safety was testified to by the leading
engineers of the world. The total
length of the new line will Le thirty-
four and one-hal{ miles, and there wiil
be a double track throughout. The
monorail. on which the car Is slung
ot either side, is supported on a sue-
cession of trestles shaped like the letter
*A.” Besides this there are four grind-
ing rails. which prevent vibration, and
also. by flanges on the wheels, elimi-
nate the possibility of the car being
thrown from the track. One single
earringe forms each train. aad is so
built as to admit of bheing placed over
the trestles like a deep saddle. The
electric moters are placed near each
end of the carriage. An electrical sys-
tem of signaiing, largely automatic,
will be employed. Ouly passengers
are to be carried, and the fares will
not exceed those ordinarily charged on

Eunclish raflways. The traveler will

be whisked from Liverpool to Man-
chester in less than twenty minutes,
and as there can be practically no
oscillation- will hardly realize that he
hai? made the trip of over thirty-four
miles.
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