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o vailroad none is 8o importan

fo equipment, to ‘say nothing of th

freight, depend upon the proper operating

of the signals.

For years “the" qtiestion of * slgnald has

B{ALL features"in the operation’ of

28" the ‘systom” of sighald, for 20
matter to what state of efficiency
I other respects the reilroad may be,
the lives of the passengers and the safety

t

c

been one of perplexity to’the officials of
evely - railfoad 'in the ‘country. It has
been demonstrated, and with frightful em-
phaeis, that the human element in the ap-
eration of signale has been the weakest
link; and practically every accident has
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X is true that investigations following
accidents have shown conclusively that

Track, Xbaordearliest the

the eignal men have sometimes been sub

jeoted to too miuch etrain by reason of
long howrs, and the same has been found
in the case of engine drivers; but, never-
theless, this but brings to the fore that
foaling that wherever there are men plac-
od in positions of great respomsihility
Shere is a certain percentage of lapses re-

sulting in catastrophies.

The great advances that have been
made in the methods of applying electric-
ity to every-day needs have been helpful
to railroads, and the leading roads, the
Baltimore~and Ohio, Pennsylvania, Union
Pécific and.  others, are now equipping

their lines with an entirely new system

of eignalling of an electrical nature that
gives promise of being more than 99 per

cent. accurate and may prevent entirely
that .most awful of accidents—the rear:
end collision.

The cost of installing the new eystem
is phddigious, but. the cost of accidents,
with‘the setflement of suits and the re-
pairing of equipment, is also enormous,
6o that, after all, the expenditure is war-
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-| Under a system that has prevailed for
several years trains have been despatched
one after another at intervals, according
to a prearranged schedule, allowing o
many minutes between successive trains,
This is known as the time interval sys-
tem. By another system trains are run
so that one is allowed to pass a given
point only when a preceding train has
passed a certain other point a predeter-
mined distance in advance. This is . the
space interval system, or, as commonly,
known, the block system.

When rigidly observed the block system
is absolutely perfect in theory, but it s
in -the practice -that there is the failure.
One of the earliest methods of operating
the block system was by. telegraph, there
being operators ‘at each block signal who
were constantly in communication ‘with
each other and who noted the passing of
trains by their stations, setting their 'sig-
nals accordingly

Accidents occupring as a: result of mneg-
ligence on the part of signal men causerd
the installation of the “block and block”
system by which the blocks were con-
trolled by electro-magnels with systems

extending over two, blocks. Thus it re-
quired two operators to work in conjunc-
tion or the signals could not be set for
a clear track.

Even this system has proved to be un-
satisfactory on the large roads on which
a  fast passenger service is. maintained,
and now it is beclieved that a real auto-
matic signal eliminating almost entirely
the human element has been found. On
the great steel highways between New
York and Washington the Pennsylvania,
Baltimore and Ohio and Reading roads
have equipped their lines with this new
device, which is a most interesting as
well as a.novel system.

The signals themselves are somewhat
different from  the old type. They are
light painted wooden arms attached to a
framework in which are set three glasses
of different colors-—white, green and red
~-which show by night the position of
the arm indicating ‘Proceed on schedule
time,” “Proceed cautiously” and “Stop.”
By day the arm itself indicates the situ-
ation by its position. Standing at right
angle to the mast it is the “stop” sig-
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nal. At 45 degrees it significs caution
and in a vertical position it shows a
clear track.

The new . system supersedes the old to
the extent that it is virtually a. three-
block system, for when a train passes
the arm goes to the right angle. Whien
the train goes into, the block beyond,
the arm goes to 456 degrees, and only
goes to . the vertical position when the
train is in the third block.

Probably  the best.feature of this sys-
tem is that- unless the road is not only
clear, but in practically good condition,
the signals will remain at the “stop”
position. For instance, if there is a
broken rail, the electrical circuit is in-
terrupted, and this will have its effect
on the signal. Then, too, should a train
be run into a siding and one of the cars
left so that it is not clear of the mnin|
track, the electrical circuit is held sty
as though the whole train were on the
main track.

Another feature, and one just as im-
portant as any of the others, is the
device known as the “automatic stop,”
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which is_.a little lever pivoted on. the
roadbed and so connected with: the signal
that when the latter is at “clear” it is
depressed, but otherwise it projects
above the track.

Attached to the air brake system on
the train is a small valve located so as
to be in the path of the lever. If, then,
an engineer attempts to run past a dan-
ger signal, the lever strikes the valve
and, automatically, the air brakes are
applied and the train comes to a.stop.

Another branch of the signal service
is. that known as the “interlocking,”
which is used where tracks cross or con-
verge at grade. - This is a method by
which a nymber of switches and signals

are operated from a central point by
means of  levers, and all are so con-
nected—interlocked—that in their normal

condition the “stop” signal is displayed
to every track in every” direction. This
vitem is entirely manual, but the op-
crator cannot give a clear track to any
one train without locking- up- the -system
so that no other “proceed” signals can
be shown, all signale remaining at nor-
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mal, or stop, until the train that gets
tie fixst. right

the, next , black
Should fin

i engineer dicregard the “gtop”

ewitch by
400 feet from where they
crosq, the other tracks.
Leroie alternative, but it is calculated
that it is better to run the risk of smash-
ing an cngine pnd cars than to permit a
sure accident, fn which the damag. would
be far greater.

Off in the country, where passenger
traing run at high epeed, the interlocking
system- at crossings is absolutely neces-
sary; but the average passenger as he
whisks along sees but little of the con-
trolling - forees along the route. It is
only when the tran is approaching a
terminal, and where steel ribbons seem-
ingly slide under and. out from the car
and the train wends its way along a most
intricate pathway of twin rails, that he
begins to take notice of the vast number
of tracks interlaced, until the wonder is
that the engineer. in charge of the train
knows' where he is going.

Approaching the new Union Station at
Washington one finds a perfect maze of
of tracke together with crosspvers . that
are of intricate design, making it possible
to transfer trains from anyone of the doz-
en or more tracks to another. In order
to govern the movements of the incoming
and outgoing trains, as well as the move-
ments of the yard engines that make up
the trains there is a most elaborate inter-
lockjng system*and the man in the signal
tower who has control of the many levers
has a tagk of great responmsibility to gov-
ern, the network of rails.

Owing to the number of tracks and the
ntimber of combinations that can be made
the croseover switches it has heen
found necessary to provide for 42 sep-
arate signal arms. These are hung from
a bridge spanning all of the tracks and
as cach is capable of being displayed in
three positions there are possible 126

eonerge
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of  way, has. passed into |

eignal* and ‘rosly past, he would come to
# rather sudden stop by leaving the radls,
for, .in- addition to the displaying of mere
eignale, the . interlocking system provides
for the! possibility. of error on the part
of an.engine driver by sctting a derailing
disconnecting the rails about
or
This is a rathert
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!i‘mnhinatfons. Of coursg thero are buf
few of these that are in use at any on

ime, but during a day the {raing caming
| in and going out every .few. minttes on'
‘arious - tracks - necessitate ‘considerable ac-
tivity - op_the part of the signalinan. and”
the little arnms are constantly wigwagging,
At night-the lights take, the place of the
arms ap signals and the winking of the
white, green. and,red remind onq of the
{talking lights” on a warship, only the.
latter use but two colors—red and white.

In the early days of operating switches
! from station towers the signalman had to
imuve the ewitches by main strength.

Later, compressed air was employed, but
this system was costly to inetall and
maintain as the plants were operated by '
¢lectricity, and in cold weather the moist-
inre in the pipes would freeze apd tie
hings up. Finally experiments were made
with electricity and this has been found
to be satisfactory. The current is gefer-
ated by gasoline-driven engines and stored
in large batteries in suflicient quantities
to last about 10 days. These types are
ysed to a great extent at points where it
15 not convenient to get electricity,

: With the great strides that have been
made in railway signals it is interesting
to note that one of the earliest systems
of block signaling or tfain dispatching
was operated in England long before the
advent of the telegraph. It was novel,
put thoroughly in keeping with the timeg,
and conditions, At each station was erects
ed a tall mast on which a large ball could
be raised with halyards. When g, train
pulled out an attendant raised the ball
to the top of the mast, Then he pickéd
up his fleld rlres and watched for the
train to reach * atation when .the
attendant ther. ina «led his ball. Then
the man at t.:¢ .-t . .«tion Jowered his
ball and the block was then clear for the
following trein.

With the operating of more trains and
at higher rates of speed came the tele-
graph and this led to the development of
everything in connection with railroading.
The development has not yet ccased, new
inyentions . are constantly making their
appearance and it requires much energy
on the part of operating officials to keep
abreast of the times.

HERE is a beauty, a magic fascl-
‘about Paris. In no other
pPhysical ‘charms. and- vari-
interesta blend in such

of
rfect harmony. The cult of the French
beauty and this finds expression in the
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natural dcgemm’eut
ried. Nog eity has been built only to
remodeled and built again as often af

P"iﬂ!- P » he S “was

(he principal island in theSeing Wi

the foundation of :the leﬁ ,;ﬁgh!: P
soon became Zo crowded with | -&hﬂgw
other jslands, in the river had to be.
habited ' and the river was €oon, spani:
by many bridges. ,One of the hmdaom—i
est and the most atfractive is. the Pont!
Nef, built in the reign of Henry Il
1t ‘was in those days that the bridge was!
most gaily thronged. A well-known ad:
age nays: ‘‘After watching three daye .f
& man has not crossed the bridge he must
have left Paris.”

‘. Even more.. splendid was the palace
buiit for St, Louis on the spot where the
Palace of Justicw now stands. All that
remains of the castle is the famous double
chapel, The tourist looking in admira-
tion of the broad boulevards and magnifi-

ia, ¢ivic beauty is af
‘%om through centuf

ba royal
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handsonie ciops. gtryctures might
be reared. éxal ! 'ff.ﬂ%ﬂrs ave been
spent in adomying Jatge squares with foun-
tains and statues, many of the lonelicpt
and most dangerous parts have been chap:
ged into splendid parks. Though most
of the French Kigga, nameg arg pseoci-
ated vith the Hﬁﬁhg of “palites and
1 rks, such names as N.uwlm’;\dlll'.
aten Hausepaon,, are  entit n}i:
,pnw}l‘_,of, Q\e credit®of having " mate™ P
‘wttractive ‘and beautiful,  All cltiuf\ ‘);nve
aomehandsome streets, but none ofr hem
)ml:‘:‘ ::: mnu'nugut% scrhg?ofnw)p'lrnm
bouleva The most noteworthy arey.
th:uypx(eh&tg from_the Madeline to the,
‘Bugtila, a m the'Madéline sut-to the
Bojs, du gne. The work that Em:!
peror. Napoleon undertook related  not g0
rduch to the inner: Paris of -thé! old-time
bounds as to the great town that epread
beyond the boylevard. Baron Hausemann
hefd his post from 1853 to 1870, and dyr-
ing that time he created hou]ewm.h and
avenues by _the hundreds, He, laid out
great numbers of large eas,and open
squares, parks and pleasure gr nds, apd
erected public buildings ir all parts of
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dens and mansions,

and most interesting route to the
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The Champs Elysees is the most, direct 'ivenue dates hack to the reign of Louis

Bois.
It is wore of a promenade than a; public

cent open equares of Paris has little idea
i the Jabor and wnoney spent in re_modcl-
ing and rebui'ding to make the city at-
“uctive amd beautifnl. Hundreds of &}:‘
worn ‘niildings wers, omdemped eo

vard, with its broad avenues,

allees, gar-|

ants where Purisikns and curious foreign-

XIVy Then thgpe-another splendid bous
Mvards, includjng, Algnt Matre, the Boule-

Paria, Devotéts of other Europess’impy arden. The part between the Place de| vard des (apueines and St M K
TAW have STt fnﬁe " cuil:w{":;(:.nn:% ﬁn Coneorde and the Rond Point is almost | a fvi0 of ,\,E,d,.,,. RULOL UHVTe ik g1 e
tween the Champs ."“Be::lin but, hopy-{ parklike in its dimensions, and is as pop- | muoiti-ent ax v Svenn deal e,
s bl »Lmden] T etroct i, it can-| ular with the Parisians as any garden.| 1t 1o jegs pojuiar than wany of the old
ev:rb:plond;la:(’!e'i.!‘he:he fﬁrinir‘n boule-| There arc a_number of fashionable restaur- streets, :ul for its length and many hand-
no com

tome etructures it has no rival. .In order

1

to make this grand avenue hundreds of
emall streets had to be torn up and thow
sands of ‘poor dwellings bad to be con-
demned.

But Napoleon was the first to make his
capital beautiful, He had his architects
draw plans for the rebuilding of the city;
the boulevards were to extend from a
common -centre, like spokes of a wheel.

squares, adorned with statues and foun

tains., These squares were to enhance
the. beauty, of the city and to act as

It ‘the middle once stood a figure od

Louis XIV., but in its etead has been

ints of safety should it be attacked placed a column to commemorate the
poinis 0! LR (¢ K Z . & =

irom without of within. It was his of-‘[ victories of the French Army in Gar-
forte which secured the beautiful Place | many.” It is in imitation of the Pillar «f

de la Concorde ‘and the Champs Elysces, |
as it is known to-day.

Beyond ' thé intrinsic beauty of the
fireets there is a picturesquencss awak-
unéd by the maze of victorias and auto-
mobiles, thronging crowds. moving to
wards . ‘and; seated: before restaurants.

heroes and victories.

I'rajan, in Rome, and was bullt of stone

covered with leaves of bronze.

where in public equares are splent
statues erected to,thd .memory of gres
In the Avenue des
'Observatoife, half way , between Obuer
vatory and the Luxembourg Gardens, is

“From all pides,” as Zola says, ‘‘comes |certainly the hapdeomgst.fountain in the
n sound and. clinking of glasees and sil- | world. The eight prancing sea horsas

ver..on - the: dinner tables, spread in the
kight of all. The air ie soft and warm,
fillcd. witih the perfume of Havana ci-
rais and a penetrating, cdor of absimthe,
t‘ninglu( with the swect iragranpe of
flower stalls.” The bridges, fountains
and statues that adorn the city contri-
butet’ much to the beauty of the streets.
The islands are joined by a spléndid ‘net-
work of bridges. Especially attrctive
is the Pont St. Michael. It is the prini
cipal bridge joining the island: to the
southern 'side. In the ‘Plgce »§ﬁ. Miehpel
in & f  fountain . designed, 81,9%
lossal ecale. Under the mi h'&e, $
tre of a. corinthian facade, b
group of the Archangel crus gn’éﬂl
From the rock rises a sheet ""b‘é“

y

which pours down into
'mh‘

flanked by two dragons ;ﬁo&ﬁn
into the lowermost cistern. Thib

He insisted on having plenty of large

| did _ sq was designed by Jules
s

which guard the fountain breathe with'
life and detion. THe fountain hﬁumg::
by & group of Qenii, represen §
four quarters of the globe supporting
the world. In the Place de Clichy i n
beautiful ‘htnoM erected 10}1: the memtwy
of. Marchal . Moncey. o

shows the Marshal ddqndiu the fiay
which France holds, while at the fost

Is a wounded soldier. 4
Th Dulilditigs
es 5 n.‘:ilxynum oon:ibm nﬂ
fnhancing . the  eity. very
buflding the palace of the Legion of




