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In all the recent discussion of the conduct of
transportation affairs, and of the operation of the
raflroads themselves, which has, for montks past,
filled the columns of the daily press, and over-
flowed into the pages of the magazines and period-
fcals, there has been too little of that which
had an educational value for the community. and
far too much that has caused undue ala
paired confidence, has aroused violent passion, d
has bred bitter prejudice. While there is no doubt
that the subject of transportation
has needed agitating—for
stilt changing economic

in all lis phases
i anged d
which it is

the v
condi

in

Z’M‘h an imposing factor, have brought about a
, situation the continuance of which is incomputibic
with the progress and welfare of the country—the
satisfactory solution of this difficult problem ecan
only be found through fane and temperate delib-
erations. Tnetead, ignorance, demagogy and malice
bave stepped in to confuse counse with the result
tha® the public mind, already di 1ght over the
epidemic of railway disasters, has been reduced to
A state ia which it has been tterly, and almost
hopelessly, unable to dlscover and heed the small
measure of sober and sound reasoning, that has
#ught to stay the wild flood of hasty and ill-

vised legislation—largely attributable to the frantic
desire of politicians to 1ake pood”—of explana-
tion that did not explain. of baseless and Toolish

charges, and of malignant invective, and has,

in-
stead, vielded itself up entirely to that peculiar, in-
explicable, and, in this ¢ baneful influence to
which, commenting 1t eon, The Tribune has
given the rowd psychology
In truth, so befogged, by the miasmatic exhala-
tions of class | =d, foul mists that too often rise
to distort the asvect of t great economic ques-
tions that pre and by the dense
clouds of m misconstrued facts,
misconceived illogical conclusions,

have been the real issues, that the public must have
been, and most prohably is wvet, quite bewildered

For which reason, it is thought, it will the more
readily, now that a certain measure of calm has
succeeded the storm, welcome this contribution

toward the data and evidence upon which it must
ultimately build up the opinion. and pass the judg-
ment, whaich the law in America. That
the said contribution mayv—to the fullest extent—
serve its purpose, it may be well, at the very start,
to present that which will aid the reader to the
attainment of that impartial attitide which, only,
will enable him fo justly weigh itz components. He
has taken a long step in this direction when he has
reminded himself that railroad men—whether those
who coustruet, who supervise, who operate, or who
in any capacity serve the railroads—are, in the
average, made of the same clay as he, are sub-
dect to the same human limitations, cherish the
samé ideals of civie duty, of patriotism, and of
personal and business morality, and have the same
appreciation of responsibllity for interests intrusted
to them, and the same honest pride in work well
doné; and when he has learned that, as a well in-
formed official of a company of world-wide repute,
the business of which is so intimately connected
with the railroads as to give him an unobstructed
view of the workings of all of their departments—
and whose experience and professional education
have well fitted him to avail aimself to the utmost
of this advantage—has put it, ‘®While a certain
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class of speculators have gotten hold of the finan-
clal affelrs of ‘some few of the roads, and deserve
the severest censure, the people who manage their
operation are honest and intelligent, and have a
keen sense of obligation to the public”; for he has
thus fitted himse!f to judge their acts--and conse-
quently, the situation which has partly resulted
therefrom—without Lizs, and, therefore, the more
intelligently.

For anothier reason, the importance of digesting
and assimilating this, and thoroughly not
underestimated. They who obtaln the elements o

may Le

»

the nation’s wealth froin the soil, or dig thew frew
depths beneath it; they who manufuciure them;
they who trade in them; they who {urn’sh the

ways and means for handling themn, and *nhey wiw

transport them-agriculturists, miners, :nanufact-
urers, merchants, financiers and trunspoitation
men—all these are indissolubly %ound together,
their interests interdependeni; and one muy not
receive injury, and the others go un=<cat ¥or
these interests to attempt to do auythi hurtful
to any one of their co-partners is simply to at-

tempt self-injury. Now, there could be no greater
hurt inflicted upon the railroads than the weaken-
ing of their credit at this pardcular time, when
mest they need the help of money lenders to enable
them to respond 10 the many aud extraordinary
demands that are being made upon them - denands
for extension of all kinds and descriptions, such
as new terminal facilities, new tracks, new eqguip-
ment, etc. And there is a well grounded fear that
that hurt has already been inflicted, for, while it
may not be Wwell to accept, in toto, the extreme
view that no railroad can, to-day, for any purpose,
increase its indebtedness, the policy of sevefe re-
trenchment, which has recently been adopted by
even the strongest companles—and at a time, 100,
when the utmost possible expansion of rallroad
facilities 1s so imperatively demanded--must be
eccepted as showing inability to raise money on
any save prohibitive terms; for it cannot sup-
posed that a course so generally followed is
prompted by anything so unbusinesslike as a spirit
of retaliation. -

EFFECT ON RAILWAY DEVELOPMENT.

The pertinence of all this 18 to be féund in the
fact that this sudden and very serious lessening or
the railrcad’s ability to borrow—except on terms
which, to say the least; are not reassuring—will, in
like degree, lessen their ability to equip themselves,
as gpeedily as could be desired, with the safety ap-
;‘;’Iancu and devices wherewith to afford that bet-

protection to life and limb f¢ vhic -
le, through its mouthpiece, thfe'rp:elgs"hh‘nh: g:e!)n
making a perfectly legitimate, if sometimes oo

ms, demand, and to increase facilities for

the rmous, and constantly growin
volume of freight traffic. Something more (5

mere property qualifications ere needed t.
L to DOrrow money-—its ma ogz:x?:bl:n;
the sources, volume and certainty of its income
taken into consideration by the lender.

e

extravagant and unwarran
:‘-t ement are lnr% : calcula .“2, it
y ted to inspt
with nee, in American railrosd ucurlger:

money tx::rg:: of !he’ world.
Wway In which to attempt (he
Tescue of the wruth from the enormous m:sslox
@iscussion—cr, rather, what has masqueraded as
w it lies buried, 1o examine
, the complaints, the explanations

and to try
the tests of recorded history, of experience,
“ Sudharas T e
I
flelds they may enter by which they :nu!:t b:
ements are

to the charge that rallroad manag
the business of robbing stockbolders, it may be
that the indictment is too general; that,
amidst all the heated discussion,
of that character have been made
While to that that they ro

re-
mean & danger-

i =4
creass 1n the costs of libor

erned by

1 supplies, costs which are further enhanced by

ads having to do four times the business their
construction and pment were planned to
. 48 one expressed it, It is

)t pessible to make :
e a commercial proposi

the

rd for rates, as these
which must be gov-
and demand''; and that

rebate story, for the

custoiners hay en as deep in the mud

* have Leen in the mire, and lastly that this
s now been definitely disposed of by the

subject of passenger and
well to introduce the f

» taken from census reports. Cor

ipate certain

tion "f

arousing

; eadil nd as

markedly declined ¢ decline in passenger

1tes in the thirty-four y . 1870 to 19, was 16.14

'r cent, while that in freiz in ihs + period

Was 1 per cent.” The figures have esti-

mated to mean about two hillion < : in the

treasuri of the roads. and uently, that

much e pockets of tl patrons, The
comparison American re and those

equally  favorable
to relative «
t average but
France,
cent of th

Continental )
iilroads’ contention
“they carry freight g
0 cent of ti.

cent of

to

in

per

in Germany

in Austria 7 " that in Hungary., about
0 per cent of and about 90 per
of that in ¥ 1. Since 1890 Ame
rates have declir cent, French rates
per cent, German rates 89 per cent, Ausirian 6
per cent and Hungarian 1011 per cent.”
.

THE RAILROADS' STUPENDOUS TASK.

The revived cha specul Ve
projectors ran them 1 a)
be considered at greatery » trouble with
this contention is that tl bave made it
have been taking European building as a
stan of comparis whereas e—an old,
a long inhabited and densely (

H and a de St wortion of
the globe —has huilt railroads to - more or
less existing demands, while here the roads have
l'v‘:l.( up the country to create business for
!«I\-*:u he instances o ids which have
Y: 1 now e iginally, 1 which now
flourishing term Is—and j L comir

ving between—z too nume

too well kno 16 need, recapituia 5 -
haps : nore forceful expression of this idea is to
be fq In a recent statement of an authority on
!v mn ation matters “The great fact to bear
in mind aiwavs, in speaking of Amer

practice, s t the

building of «

the Imost pr re estite i ver
imagined; but 1 i o

Agined; but non i agiain be un-
dertaken. We built ra n:ml:‘-u of ,.,,,.::,

lation, covering

) enormous f unoccupled or
thinly settled territory W it in order that
'.h'; nation might be built, or at least we did it in
order to promote the buildin of the na

that we could make money G ¢ gl s

it" vou choose to put

it that the result was the

same."”
The charge that railroad managements have en-
dangered the travelling publi: ”Ir()llghm.“‘”fll)l!
nﬁgl»-«'t to provide adequate safeguards. ¢hrough
over-fast train schedules, and through neglect to
enforece discipline, will ¢ to be discussed at
greater length. A recent *statement to the writer
of this article by the authority just quoted, how-
e_\‘m:”.'ms.\\'vrs this in a way “To make it poOs-
sible,” said he, “to build our great railroad mile-
agf through long stretches of thinly settled coun-
try, we have had to do things that would not have
been rinnf:. and perhaps would not have heen justi-
ﬁ_ﬂd. in England. T have often said that civiliza-
UAan walked acrosg this continent on the legs of the
wooden trestle. You will remember what a rare
thing an jron rai'road bridge was when you were a
boy; and you know how, for a couple of genera-
tions, the railroads of the United States served the
people pretty well running over wooden bridges and
pile trestles. Precisely the same thing is true of
the use of cast iron car wheels.. We never in the
w'ur’.d_ would nave had the rapid development that
we did have if we had been obliged to pay four
times as much for our car wheels as we did pay
The same thing is true of the Amerjcan method l{
laying a flattened rail on a tie and nailing It down
with a spike. 8o, for the Lord's sake don’'t abuse
the methods and materials that have made ths
8rowth of the United Statee possible.’ ‘ :
Perhaps it would be well to take up specifically
the several items of this indic*ment. (It may be
interpolated here that, as a means of lmpa'rtlnk
more exact information J ng the more im-
ssion, there will be
descriptions of the
of the *“state of the
No thorough under-
, and of the conditions
obtalned fromi the brief
are to be desired : is
stage.) *‘Adequate safeguards,” it is :-\-hininut‘:rl\‘lln
the innumerable references to them in lhf"pl'(‘FQ.
are meant to include more particularly steel cars
air-brakes, automatic couplers, safety car heat-
ing and lighting, rails that won’t break or spread,
wheels that will not flatten, axles without flaws
spikes that will not pull out or shear off, ties that
will not rot or split, locomotive boilers that will
not explode, auto train stops, and up-to-date signal
sy stems.
As regards the trai

way At any rate,

presented, in the proper places,
products of the exponents
art” in these various fields.
standing of their character
governing them, can be
explanations which, only

-brake systems and the auto-
matic couplers, it m be explained that their use
has been compelled © law since Januvary 1st, 1848
Bafety car heating is in general use on all Ameri-

can rallways, and that use is also compelled by
law. No way has vet been discovered of determin-
ing the integrity of s s; the one which
caused the wreck at Tivoli was of 1® pounds
weight, and was rolled in 194, at the Carnegie
Works. It broke because of a concealed flaw,
something that cannot be discovered by uny test

except actual wear; it was relald at the same spot
and a wrecking train sent over it, when it broke
again, proving that it was brittle. Concerning the
flattening of car wheels, this results from wear,
something that human Ingenuity has not vet dis-
covered a way to prevent; nor is it possible to de
termine when th@ danger point has been reached
The axle 18 subject to the same weakness as the
rail—-the concealed flaw. Much has been claimed
for the screw spike, and it is suld to be In general
use in Europe; here it is only under trial While
American experts are inclined to think it more se-
cure than the ordinary splke for fastening rails,
they are not at all certain that the results from
its adoption would be sufficiently advantageous to
ustify the greater expenditure it would entall.
The tie is a vexed guestion; its lability to decay,
and thus release the spike, but more particularly
the growing scarcity of suitable timber, have led
to experiments with concrete and steel tles, for
both of which much is claimed, though the value
of neither has as yet been determined. Boller ex-
plosions, perhaps, present the greatest diffic ul‘ly
experts have to encounter in determining the
causes against which to f'l:ll!]. for things are gen-
erally so torn up, in such disasters, that all clues

are usually destroyed. The suggestion—or per-
haps 'twould be more faithrully described us de-
mand—that the railroads discard the “flimay

" 004 cars,” and promptly equip themselves with
:l(l)l;::ll-ll cars, 18 {uulndml in ignorance of the ‘'state
of the art,” in this branch of passenger car build-
ing, which is vet in its infaney; it woul.d be qnitlu
beyond this young industry tc comply with up im-
mediate demand from all the roads. How voung
it is can be figured from the fact that whrn it was
decided to use steel cars in the Subway, it was
found that,
this direction,
it is well known that the
ot been all that could be «

THE STEEL PASSENGER CAR.

was only a vear ago that the Pressed
the first concern to make an
ten

lesired.

Indeed, it
¢el Car Company,
freight car commercially
vears ago—it introduced later the equally success-
iul steel underframe car—inspired by the bellef
that the next important step toward improving the

vehicles of railroad traffic thus prevenung
the great loss of life occas by passcnger
wrecks, would be the passenger cCars,
installed a plant for their construction, after hav-
fng its best engineers give long and oxhgustive
investigation to the subject of this fireproof equip-
ment. A number of important orders have been
filled, among the best known being those for the
Philadelphia Rapid Transit and the Boston Elec-
tric Raflway. It would appear from the reports
of the company that this portion of its business
has thus far been unprofitable; and this would seem
singular, in view of the fact that the publie,
startled almost daily by reports of disastrous acci-
dents, is making such an imperious demind for
stee]l cars, had not inquiry developed the causes;
the hesitation of the railroads to get them because
of their effect upon the wooden equipment, in ac-

all-steel successful,

cidents, and the consequent increased cxpense of |

SkcuriryezoErriciEncrz2RAroAD OP

| the rallway managements do not feel authorized,

so little progress had been made in |
designs had to be hnpro\"mﬂd: and
results so obtained have |

repairs to the latter, and their further reason that |

the general effect of “‘investigations, reduction of
rates, and restriction of trafic, in the different
states,”” has not been such as to offer them any
encouragement to bu?' a more expensive class of
equipment—it is estimated that the ‘‘fireproof
(stee]) cars” cost from 30 per cent to 40 per cent
more than wooden ones of the same capacity.
While there are in use, of this company's make,
some 200,000 all-steel and steel underframe freight
it has thus far only constructed a few hundr

steel and steel underframe passenger cars. The
first steel ssenger car made by it was No.
225% of the Broadway surface line, on which it is

still in service,

The weight of the steel car, of the same size and
strength as the wooden passenger coach, will not
exceed the latter by more than 10 per cent, and
the cost by more than 20 per cent. But this com-
pany’s engineers say the roads go too far in thelr
anxiety to get cars that shall not only not splinter
or burn, but shall not be destroyed {n collision, for
they mistakenly furnish specifications which
matly increase both cost and weight. “A moving

y when brought to rest,” the engineers explain
“is destroyed by a force which equals the weight
of said Mﬁi multiplied by the velocity at which
it 18 travelling. Increased weight produces in-
creuudl momentum, and destroys the body in like
proportion.” .

The steel cars are susceptible to decorative treat-
ment in the same degree as are the wooden ones—
in fact, the Interlors cannot be told from those of
the wooden coaches. By way of floor they haw
& monolithic pavement over a steel base. Some J

VIEW SHOWING THE INTERIOR CONSTRUCTION OF CAR (WITHOUT SEATS) BUILT

FOR THE BOSTON ELEVATED BY PRESSED STEEL CAR COMPANY.

the roads specify that the inslde sheets shall be

second, that the industry as vet lacks capacity to

covered with non-conducting material—seats, ot fill such a tremendous order—would seem to de-

have temperature of the ecar, as | mand the use of some non-inflammable material as
they are not In o« t with outside air, and will a factor In, and protection to, present passenger
not he uncomfort: , therefore, to the tofich. But | car equipment. In fact, there is nlran-lp' in use
this is really unnecessary, it is clahmed, as the air | (for head linings ana roofs) on the New York Cen-
spaces between the ont » and inside - | tral's steel electric cars; on the Oneida (trolley)
vide insulation and effect the desired resuit. For tallway of the Andrews Syndicate of Cleveland;
sanitary reasons the steel car should be plain and by the Publi rvice Corporation of Jersey Cilty,;
elegant, wi no overtrim to catch dust and thus | on the Atlan Coast Igne: on the Seaboard Alr
harbor germs. The framing of the steel car has | Line; on the Ontario & Western, and on a num-
been so designed as to reduce to a minimum the of other roads, just such a material. The
danger of pinning passengers tightly between loose wialities It has been proven to possess should
parts, and injury by of course, eliminated more general use, however It will
by its entirely firepr truction. Another im- 'r, but it cannot flame, and therefore it's
portant advant i at sting strength, | an excellent fire retardent; it is germ proof and
both in “butti rollisions. As regards | therefore highly sanitary; it takes paint and dec-

endurancs

s Yy not to destroved
by time, wear and corr

on being easlly prevented

orative treatment quite as well as any
1; unlike wood, it cannot splinter

other ma-
and, manu-

by the occasional application of a little paint to red in dimensions as great as seven feet by

the parts not exposed to view, such as the under- | eleven feet six inches, it can re¢t be made to

side of the body. readily follow any_ contours ef the structure it is
The perfor nce of these cars, under the gever- | required to protect.

est possible i {s shown in the fact that, These (so-calied) boards are the product of the

in one of the 1 railroad accldents, one of | Indestructible Fibre Company, and are of three

them hung over a bridge for half its leneth, was | kinds, which are designated as follows: *“Fibrite”

FIG. 1—“ELECTRO-PNEUMATIC SIGNALS.”
A = £ = e —
pulled back onto the track and went on its way | —This is less gusceptible to moisture than wood
with its passengers rejoicing at their escape from | and will take as handsome a finish at no gr-‘u!ﬂ"
a situation that might have cost many of them cost.
their llves, or serious injury, had it been con- “Durite’’- s iIs slow burning, is very hard, and
structed of woor for in that case it would cer- | has the tensi strength of oak; it takes a lligl)er
tainly have broken in two Would it not be the | decorative finish than either of the other boards,
part of wisdom for the travelling put to show | owing to its homogeneous structure
appreclation of thls description of service by ex- “Kantlite" -1 8 is *“firer sing che .
hibiting its readiness to pay passenger rates that ly e\r-'-ﬂ:-l}-,l Y“;‘] -!-Imlul gi\K-‘Allliu;lllzlfl.( t;;llTIi.:;;':l’l‘lll‘:ll;
will enable the railroads to offer more encourage- pulp in its raw state, and, second, the .lmll\'lduul
ment to the manufacture of the fireproot and | sheets durlng the procegs of manufacture. It has,
practically non-destructible coaches? approximately, S0 per cent of the str-'n;:t-h and Hé
FIREPROOFING THE CARS to 80 per o« welght of oak; and it will
b retain its fire retardent qualities, it is said, for
ractically an indefinite perfod. Durite and Kant-

It cannot have escaped the reader's notice that

Ite will absorb moisture, but to no greater extent

the flgures given in the foregoing as to car pro- | than will kiln dried wood.
duction show that the *'steel underframe” vastly As regards the cost of these boards, comparing
outnumber the “steel” coaches. This and the them with hardwood veneer, which they substitute:

Fibrite is about the same in price;

Kantlite about 12% per cent more.
The latter has been on the market

months.

further fact that it will be a very long time hefore
elther or both will replace the wooden passenger
coach on all the roads, on two accounts—first, that

under existing conditions, to make the outlay, and,

e T AEEE—————

PINTS8CH GAS TANKS, AFTER TRAIN WRECK.

Durite and

e but a few
T'he Barney & Smith Engineering Com-
pany, of Dayton, Ohlo, are about to apply it to an
experimental steel car which it has in gourse of

construction, and thus its merits will socon be
satisfactorily tested.

The Sherwin-Willlams Company is getting up
for their makers, it is reported, specifications
through which the cost of finishing and painting
these boards will be standardized.

The varfous boards are utilized at present, ‘on
steam and electric roads, only for roofs, ceilings
and panels of cars; but, if encouraged by the
railway companies in such production, there is no
reason why the makers should not turn out, also,
car partitions, Inside trim and possibly floors. In-
deed, the fact that such varied and widely differ-
ing uses have been found for it—as, for example,
in show cases, incubators, mirror backings, con-
cealed parts of furniture generally, and s!eambon'(
superstructures—according to the manufacturer's
report, would seem to indicate an adaptability that

culiarly fits it for such purposes. And certainly
ts use, wherever—in the steel car—the human
anatomy is likely to come in contact with the
metal, especially in reglons of extreme heat or
cold, is to be commended. Naval experience 'has,
as a matter of fact, demonstrated such protection
to be a necessity, in the steel ship.

THE LIGHTING OF CARS.

While on the subject of that most dreaded
result of train wrecking accldents, fire, wigh fts
ghastly immolation of human beings, the horror
and piteousness of which are intensified by the
sight of the charred and grotesquely distorted re-
mains, and by the impossibility of thelir identifica-
tion by those who are left to mourn their awful
fate, it may be well to reassure those in whom
misinformation—-as to what starts it on such occa-
slons, for it'’s always the resuit and very rarely
the cause of accident—gives birth to fears that
keep them in a flutter from the beginning to the
end of a journey by rail; such persons’ minds
are usually storehouses for all kinds of theorles,
concerning this, which have little or no solid
foundation upon which to rest.

For example, they have been in a wreck—or some
friend has, and has related a similar experience—
where the debris has bheen set on fire, and they
have smelled the gas with which the train has been
flluminated—proof positive that *“the gas aid it!"”
Whereas the real cause was, sometimes, the dining
car cooking range, or, In an overwhelming number
of cases, the thousands of pounds of coal, at white
heat, in the firebox of the locomotive, suddenly
dumped into the chaotic and combustible mass of
splintered wooden cars, with their even more in-
flammabie draperies and furnishings.

The gas used as an illuminant on nearly all rail-
way passenger trains—the Pintsch—is non-explo-
sive. Indeed, the very nature of the gas itself, and
the design and application of its equipment on cars,
are such that even the bare possibility of danger
from them is eliminated. The former Is carried, in
limited quantities at moderate pressure, in tanks
of amply strong construction, outside of the cars,
these tanks being suspended under the floors, while
all pipes containing gas under a pressure which
materially exceeds that of the atmosphere are at
the middle, and, together with the small pipes
conveying it to the lamps, outside of the cars—with
the single exception of a one-half Inch pipe passing
from floor to roof. It is many times safer than
city gas, if for no other reason than that there is
such a very small quantity on a car at any time.

The exceedingly volatile gas that the passenger
smells when, in the case of wreck, the tapk is
plerced and the gas Is released Into the surrounding
atmosphere, has wholly escaped from confinement
before his or her olfactory nerves have conveyed
the impression to the brain, and the latter has had
time to determine the nature of the odor. No doubt
this is horribly impressive, for a small fraction of
1 per cent of Pintsch will, when mixed with ordi-
nary atmospheric air, greatly leaven it and will
produce a very high power odor—one that really
cannot be said to resemble those from “Araby, the
blest™; still, if all the gas contained in the tanks
underneath was liberated in a tightly closed car it
could not cause an explosion. Under ordinary con-
ditlons, it would not even vitiate the atmosphere,
for its method of pipe installation offers the ave-
nues of escape of which its extraordinary volatility
would cause it to instantaneously avall itself. It Is
remarked that this method of installation is In
ftself a valuable ventilation factor, and at all
times, whether the lamps are lit or not.

Of one thing it is reasonably possible to be sure:
Those responsible for its very general adop-
tion—it 1s the standard means of lighting on
hundreds of railroads, and Is advertised as in
use on 30,000 cars in the United States, and on

180,000 cars in the world at large—would gearcely
have afforded it such tremendous indorse-
ment had they been able to ediscover in It

even the remotest particle of an element of danger,
or had its history and development given any hint
that such was to be discovered. It is not a thing
of yesterday, but a thoroughly tried-out system
which, for over fifteen years, has been furnishing
the most rellable and generally satisfactory light
for rallway cars; and the mere fact that it has,
in that period, been used for all classes of rall-
road service, in which, too, it has been operated
by all classes of rallroad servants—good, bad, and
indifferent—without disclosing any objectionable, ovr
dangerous, featurs whatever is ample warrant of
the acity which prompted that indorsement.
The light is the result of attempts made, at
the request of the Prussian State Rallway, so
well known for its enlightened efforts at fim-
provement of land transportation, to find a
cheaper illuminant than oil, and vet one that woul:.g
be absolutely safe in use on railroads. To properly
estimate the economlic result one needs only tu‘ha
told that it costs about half as much as lighting
cars with oil; but the comparison with other illumi-
nants, in use for the same purpose, discloses the
fact that it is cheapest of all. The cost per hour
for electricity 1s one cent for 12 candle power; for
acetylene, one and one-quarter cents for 30 candle
ower, and for Pintsch f\“' four-tenths of one cent
or 25 candle power—with the gas mantle the latter
quite equals the acetylene in light giving power,
and has six times the brilllancy of city gas. It
will be observed that, while the Pintsch gives 25
candle power per burner, electricity—on cars—only
furnishes 12 candle power; the reason i3 that the
latter has to depend on storage batteries; these are
bulky, and naturally room is at a premium there.
These batteries have to be charged, even at that
candle power, every six or eight hours; and yet,
where -é‘l.-ctrlclt'.' s ‘used, they are preferred to the
axle system, which 1s too unrellable to be popular,

it is sald.
The Pintsch gas has been adopted for Amer-
ican railway service, the conditions of which

differ greatly from the foreign, in that a great deal
more light is demanded, and that the interchange
of railroad trafic existing here makes necessary a
uniform system of lighting “from Maine to Cali-
fornla, and from the Gulf to the Great Lakes,” to
use a famillar figure. One means employed in the
adaptation was the establishment of Pintsch com-
pressing plants all over the country, so that the
roads might use either a small or a large number
of cars equipped with It and not have to obligate
themselves to the system—which would be the case
if each had to have its own installation. There are
now eighty-two of these plants, located at inter-
vals throughout the country. All the detalls werae
so admirably planned in the very beginning, it has
never been necessary, it is said, to attempt im-
provement of any description, save in the matter
of illumination—such as the adoption of the gas
mantle—though the gas is now of a better mmrn,\'
than originally generated. It is said thirty thousand
of the forty-five thousand cars in use in this coun-
try—and those the most modern—are equipped with
the Pintsch, and the annual consumption of the
gas Is estimated at over seven hundred and twenty
million feet,

Something further should perhaps be said of the
performance of the Pintach gas im the presence of
disaster to trains on which it is installed. The
number of holes punched into the Pintsch cylinder
shown In the uaccompanying illustration would
seem to demonstrate the fact that no explosion
resulted from their rough usage, as they were oth-
erwise intact. These cylinders were taken out of
the wreck of passenger train No. 11, on the Fitch-
burg division of the Boston & Maine Railroad,

near West Deerfield, on Januur{ 29, 1907. A similar
accident occurring to an acetylene cylinder would
have permitted alr to mix with the gas, In Itself
an explosive, and then—well, everything in its |
neighborhood, animate and inanimate, would prob- |
ably have been scattered over the surrounding |
country. But far as is known-—and the com- |
pany’s experts are always instantly on the scenes
of the accldents, to find out—the Pintsch has never
caused trouble in a wreck. Yet it never falls to
have the opportunity to do so offered to it; for, in
every kind of railwayv collision, brakes, as will
be more fully explained later on In this article,
“set” and cause the trucks to break loose and to
collide with the gas tank, which is suspended, as
hae already been described, midway of and under-
neath the floor of the car—as a consequence these
tanks have been hurled in every direction, and
swithout doing any damage other than their im-
act may have caused. The gas is not explosive
n itself, and there is not enough contained In a
tank to make an explosive mixture with the air;
still, the quantity carried, and under a moderate
pressure, is enough to keep it well filled, and so
preclude any chance of air getting to it. Indeed,
these tanks, fllled with compressed gas, are no
more dangerous than if filled with alr at the same
moderate pressure. They have been found In the
fires started by the locomotive firebox among the
debris of wrecks, intact, but with, of course, their |
contents dissipated into the atmosphere, !

To the advantages of economy and safety the
Pintsch adds that of the cleanliness so desirable in
& vehicle where a number of persons are more or
less ‘‘cooped up together”—no matter how rela-
tively commodious it may be—and for long dis-
tances; besides which the extreme simplicity of all
apparatus on the cars, and its already mentioned
characteristic of furnishing aids to ventilation,
pnrtltcullrly recommend it to railroad managé-
ments.

THE HEATING OF CARS.

An allied activity—and a no less Important one—
is the heating system, which is more or less fa-
milfar to the travelling public through enjoyment
of its warmth and comfort in the Pullman cars,
though perhaps not otherwise known to it.

Fires have never been caused by this hot water

indirect system—at least, none have been re
—and yet it has been installed in no less thap:rf%:g
thousand cars. In this system a Baker heater is
carried in one corner of the car, and to this heater,
which is made of boiler steel and is fire roof. no
fires have been traced. It should be explained that
the Baker heater is only used when steam from
the locomotlve is not available, when, for example
a train is not coupled up to the latter, or when
a Pullman or a private ecar Is “lying over”—for
these cannot afford to have their very expensive
equipment of pipes, etc., frozen up. These are
simply furnished steam heating appliances for the
“‘Baker system,” which appliances have been used
to equip 19,000 of the 35000 cars that have modern
heating systems installed.

The lay reader may require some slight explana-
tion as to the points of difference between the two
systems mentioned. As the expert description is
quite simply worded, and, therefore, is free from
u.chnleal fes, it is here re s

S0

‘The Baker Heater System consists in the maln

of a stove, supplied with a cofl of pipe

firepot, an expansion tank or drum, the
above the stove, and connectin wlthmn:':. Yook
end of the coll; and a system of pipes, all

in a series of bent, or straight, iators, under
seats, or along the truss planks, of the car. mth.
series of pipes extends in an unbroken circuit from
the expansion drum down to the floor, ang along
the side of the car on which the heater 1s located:
thence across the car and, in a similar wa .1.“
the other side; thence back again to the ﬂz'u sids,
and along that, one or more times, to the inles
of the stove coil; and through the stove cofl and
pipes above to the expansion drum This

clrc:xlttgr plpesﬂ!s fllled with water, t or

up to the overflow of the expansi rum

is then closed tightly." itk Which
“In_the ‘indirect,” or., as it is called ‘Stand-

to replace

/

ard Heating System,” the alm is
heat of the fire with the heat of steam (the
of the latter being drawn from the locomao
leaving the Baker Heater System in such
tion that a flre can be started at any time 1;
needed. To accomplish this, steam jackets |

used, one located near the heater, on the pi _—
ing to the bottom of the ceil, and the ot

§

i

the pipes leading to and from the ragdi S on
q a

on the side of the car opposite th ’M“‘

known as the ‘“‘crossovers” © heater side,

is

for e
circulation near the middle of lhgn?ae:t:: i'_bn‘o”u'
ofsa duu;ﬂe clr;ulnllnn car). -

Steam from the engine Is condue
car by means of suitable n»m’ne"?nﬁ;'ﬂ?. w‘s
pipes beneath the flcor, the latter being de
as “traln pipes.” In all jackets the water con-
tained within the outer pipes is heated by the pass-
ing steam, thus aiding in the circulation and
reducing to from one-third to one-sixth the tima
required to cause complete circulation of hot watar
in all parts of the system. While the steam, ag
the pressures used, is far below the temperature :g
fire, Its application In this way at varf:ua points
of the circulation, Instead of at one point (3..
;]1::'11r coil), I"PRI;!'." in a more uniform heating and

1er average temperature o oughe
out the car.” " ¢ G son .
ENERGY IN CONDENSED FORM.

Earlier in this artigle allusion has been made to
locomotive boiler explosions, and the difficulty of
tracing their causes; and later, the “iron horse™
has been accused of being, in wrecking incidents,
the most frequent cause of the holocausts that so
often follow in the wake of derailments and col-
lisions. As 1t destred to reassure the timid
traveller—not to add to the feeling of apprehen.
sion and insecurity with which he has already
been more than sufficiently inspired by the horrifig
plctures the sensational word painters have limned
on his too sensitive mental retina—it may be well
to %o into this branch of the subject meore fully.

To begin with, it must be pointed out to him that
the number of train miles, in the trips by rail that
suffer such Interruption, to the 1,006,000,000 that the
locomotives of America travel annually, is as a
drop of water to the mighty Atlantic.

He has just been told that, although there hasg
been discovered no way of preventing a firebox
from discharging its deadly contents into the debrig
of a wreck, this can be rendered innocuous through
steel cars and fireproofing processes. And he
should be informed that even the statement, mads
earlier, that “boiler explosions present the great
difficulty experts have to encounter in which to
determine the causes against which to guard, ete.,
ete., because in such disasters all clues are usually
destroyed,” neceds considerable qualification: for
the chief, the most fertile sources of this class of
accidents have been scientifically demonstrated,
and, as is evidenced by their comparative rarity,
subjected to control.

In an earlier day neither the material nor th
workmanship could, anywhere near so well as now,
withstand the tremendous energy men sought to
confine, and to make take the place of man power,
or horsepower—an energy, an explosive power
“compared to which,” te quote an expert, “a
Whitehead torpedo, such as blew up the battleship
Retvizan, in the famofis naval bafttle in the Sea
of Japan, is a toy.” Even the effects of wear an
corrosion are estimated with a remarkable ap-
proach to accuracy, and, to a considerable extent,
guarded against. In fact, almost all the elements
of ‘danger have revealed t r secrets under thas
searching eye of modern science, and have been
largely neutralized.

Here, however, as in all other flelds of endeavor,
the chief difficulty science and invention have ex-
perienced has been to devise means to protect tha
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THE HANCOCK INSPIRATOR.

public against the crass ignorance, the lazy negli-
gence, or the criminal reckliessness of human
agencies. Automata are fast eliminating this hu-
man equation, but no way has yet been found to
get along without the engine driver, or his fire-
man—his occasional fellow sinner. ere it has
been impossible to take out of the hands of the—
fortunately very few—incompetent or unfaithful en-
gineers and firemen the power to do mischief, they
have been robbed of all excuse for doing it fnnc-
cently, at least; and, to a degree, even their reci
essness may not be indulged in thoughtlessly—
consequences must be precipitated by wilful dis-
regard for them. It is in the throwing of thes
safeguards about its boller, as much as in the
building of the boiler itself, and in the planning of its
other and even more wonderful features, that this
“machine nation™ shows its possession of mechan-
fcal and inventive genius of the highest order, and
its title to supremacy. “The steam locomotive used
on the American railroads,” sald a close student
of the art, “is the most compact and efficient form
in which steam power has ever been applied. The
useful force to which this enormous steam power
{s datly put can be seen everywhere on this con-
tinent in the tremendous freight and passenger
rruirlas that are drawn over its network of raile
roads."

LOCOMOTIVE BOILER SAFEGUARDS.

As the steam power of the locomotive increased
coincidently with the improvement of mechanical
devices, and the strengthening of materials, that
enabled the engineers to use higher steam press-
ures, the destructive force contained in the boller™
grew greater and greater. Every now and then re-

minders are given of what may happen when man
loses command of the agency which he has so
skilfully harnessed for the purposes of civilization
—when & locomotive explodes and is hurled into &
thousand twisted fragments over acres of ground.
This poteatial destruction travelling at the head!
of every passenger and freight train must be regu-!
lated and controlled by devices that are abso-
lute in their action and constantly efficient. When
one looks over a locomotive waiting at a railroad
station one is scarcely apt to pay much attention!
to the steam gauge and the spring loaded safety
valve, so unobtrusive are they. Yet upon thesai
two devices depends the life of every one iIn or
around the locomotive; and, indeed, to them i%
due the very possibility of such a tremendous
power existing, without so endangering the lives of!
all that civilization would demand its abolition.
Without the safety valve and the steam gauge, wa)
would have as much right to permit steam loco-
motives to travel on the tracks of our railroads as
we would have to permit large quantities of high
explosives to be deposited everywhere throughous
our cities.

'The largest and oldest manufacturers of steam
gauges and safety valves in the world are the Ash-
eroft Manufacturing Company and the Consolidated
Safety Valve Company, whose plants are located
at Bridgeport, Conn., where they em ipward
of a thousand men. The first was ed In
1851 and the second a few years late
both now located in Bridgeport, althe 0
established in Boston. The manufacturing plant
of the last mentioned concern is fully equal to that
of the first, which is said to be one of the finest
factorles, for the pecullarly high srade work re-
quired on such mechanisms as safety valves and
steam gauges, in the United States.

The gauge is the silent monitor that warns !h.;
enginesr when the steam in the boiler has reach
the danger point; and the safety valve interposes,
when he has disregarded that warning, to pro
the lives and prcperty his unfalthfulness has .hou?"
ardized. Without these two devices—and a t&
described later—it is doubtful if the modern l106os
motive coull perform its duties under the var
conditions it has to encounter.

THE WATCHFUL STEAM GAUGE.

The first of these—the steam gauge—indicates, a8
said, the steamn pressure 'n locomotive boilers; and.
to appreciate its importance, it must be understood
that, without the use of this instrument, the engi-
neer would have no means of determining this.
In 1851 E. H. Ashcroft, of Boston, began the maau-
facture of steam gauges, and was the flrst in this
coun to adopt what is known as the 50“‘"‘
Tube Frowuro Gauge™”; to-day it is used un“";
sally. The Beurdon type of gauge is simple
itseif. The tube is flattened and bent, thus fﬂﬂt
ing the arc of a circle; and, when a presurho“‘
exerted on this tube, the tendency is to straig
it and cause it to resume its natural position. %
straight line. Advantage was taken of this m;
by a simple mechanism which connects a link, al
the end of the tube, to an operating segment.
which engagos a pimion. It is possible to have :
pointer, or hand, on this pinion, to indlcate uwl_
a dial the ~orrect pressures. The Asheroft .\lnme
facturing Company has so improved the pres-g:.

auges that they now overcome the difffeul :

ound to exist; these were due to the liuhlm!’:
the tubes to “set,” and also to the great vibration
of a locomotive. The “Ashcroft Improved W‘”
tive Gauge.” with its auxiliary spring, shows e
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s, t the gauge

and te, it is n.ee-l"
& long “Bourden tube,” or




