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TEAM power, ruler of the rails for mars
than a cenfury, tixlay 18 being chal=
lenged by Diesel. Basleally, this struggic
for aupremacy 14 & contest betwesn the in-
ternnl combustion engine ard the prinei-
plew which George Stephenson embodied
in the "“Focket™ moare than 10 years ago.

Stephenson did net in-
vent the steam locomao-
tive or construct the first
ann, But this English
mine engineer wiho turned
lasamostive hailder com-
tributed moch to rail-
raading hecause in his
UReeket he combined n
one en@ine sl the pri-
mary plemants of o suc-
cessful lucemative,

The higgesl, fnstest and
mcal sesnontleal modern
=eam lesamntives are buat
foflined and enlarged
“Rackets.” Theusands of
lpcomotives have bosn
Tullt sinee the advent of
this little pacemaker, and
all af them have suceeed-
ed ar foiled s they have
adlere] tn, or deparied
from, the basic design of
tha “Hocket."

Stephensnn's n.l_:hi.-r'l.u:—
ment is all the mare re-
magkable because he ap-
'pli.l:q'l hl:-cll.n-']l'll‘tgn which
had been available to
cthers far years. Long before the Christinn
er, Hero of Alesandria wroty af the ex-
pafsive foree of steam and describssd most
al the basic clemenls of a sleam engine,
But it was not until late in the sevenicenth
century that steam was pui fo work,

At thnt time Thomas Savery, an Eng-=

Aediown shaf amd ersdi-gecdioned vaw of mediffed ehwamfiner af M Canadian Matianal -ﬂllu#l.ﬂ.
Tt dr mare than nirctydear deef fmeg, Wedd aulosiolic shaker
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lishman, made o sleam-operated devies 1o
raise waler [ram canl mines, a thek pre-
vicusly performed by harsepower, I om-
bodied none of the elements of the sleam
engine, bowever, [tz sale application was
in moving water and it iz uesd today in
aboul the same form.

& few years loder, Thomas Now-
COmen, an Epg.'li.ah blacksmith, huill a
sleam engine operabed by atmospleric
pressure, His idea was to produce a
waruum an one side af o piston in o
oylinder, wiilifing the air pressure on
the other side to do the work., He ac-
complished this by filling the space
belowr the picdon in an upripht oylin=
der with low-pressure steam which
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Stephenran's “Reched
Jervrunner of fhe medorn
lecomedive, and Fus of
b uingy g 4
prifers e I
and “Eanaparsii*

wae condensed by injecting cold waier.

Neweomen's engine hod o twentysinch
cylinder nearly eipht feed long. It mode
twolve girokes per minute amd waos wsed
o Lift waler fram o coal mine, raizing fifty
gallona gor mimele from o depth of 156
fent, Early engines af this sort were used
and gave good servios unitil quite recent
tlmss,

It has bawn claimed that o boy was hired
to operale the valver of Newcomen™s ons=
giive, The lad was laey, =o the siory gaes,
and devised a sysfem of ropes to do the
wark for him. A copper-plate engraving
ol the engine, however, shows the valves
were aperated by mechanically astusted
Tappets,
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be havled nine and three-
fourthe miles by steam
power alone. Then he
nsked the inventor to
help win the et

In trying to aild his
Friend, Trevithick buili
his “tram wagon," & stenm
engine and five cars ar
“wagons" to be aporaied
over j mdne tramaay, The
test was made i 1803,
Ten tons of Fron and aed-
cnly men waera haualed
aver the distanee Epeci-
fied in four haura and %
minutes. Tha cngine -
tained o apeoed af fw
miles an houe but was de-
loyed, Trevithick wrolg
Jrecause Ywe had to oot
dewn game Lrees and
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The Romance of the Locomaotive
AContirsed frare page B6T)

move some lorge recks out of dthe road”
Siech was the fiest trip of the first sfeam-
||p||n||I:|:|.:| Locomotive e run on rails,

Stephenson, whose life had been spent
apacating mibne mochinery, saw a seoond
enging built by Treyithick, decided bhe

bigild & beller cae aznie |:|-|";5|'|t'| LEYing.
Some of his locomolives ween wand in
mines and on o shoct cailway, Bait the at-
tempts of Stephensan amd olhers, up o
this time, to solve the preblems of slenm
locamodion with little six-ton creatbons
burdened with upright cyvlinders, walking
be=amis, cog wheels and chain drives, ancd
witly stoam pressures often ns low as den
paunds, wore almost pathetie

Abziet this e b merchants of Liver-
pocd and Manchester degided to build o
railway between the B cities te avold the
high rates aml delaya Impoand by canal
shipping, M ane gava snaieh 1.11QI.L3|'.||: T
thi penwer L be employed untl] the roadl
wad Alnengt finishied, Then Stephenson,
wha had established o losomedive building
shop at Weweastls, wrged the ndeption of
alone loconsatives, Every prominent en-
Eineer was agalnat hirm. Finally, however,
b buill ane leecmalive which wae used in
the Inal slages af the constraction projest

Maonnwhila the dleectars were Iil".'l.'l.lgl.'li
with plans far deawing teeing along the
tinl.' 1:-}' wpleT pereer; !I}'l.t“lﬁl'". |_'||rh|||'||.|."-
acid goz and atmimpheric presuee, Thioy
irpected bacomolives in use ot Meweastle
But could not agree, Twe engineers kivol
to reporl an the best kind af power aug-
gested stationary engines nnd calde Leae-
tion, invoelving the Building of tweniy-on
fimed enpives, with cobilig and machkinosy

Tha harvied divecters ohjected to the
wxpobiea, Al last they affered a prizs of S0
English pounds far the best Bocomotive for
the purpose. The engine was to cost ol
mare than 350 paunds and was 1o rest on
alx wheeks if of the masdmum welght of six
foms, A lghter englon was poeelerred, so
tho rules specifled that i 1 did mot welgh
mere than Eear snd one=half tons, it eould
rest an four wheele I af mpxtinns welghe.
the: engine wrust be able o depw 5 walghl
of twanly fons, neluding the tender, al
ten miles por Boue and steam pressure was
wst ki nxennd fll-l::p' Lt nele [ kAT ienels,
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Cantmued dremn pags LISA)

Engine and tonder were b b mounted
on springs, the “chimney™ was Bot o &=
peed fifteen feet in height, and the engine
was to "effectumlly consume ils  Gwh
smoke™ becouse mony declared that if lo—
comotives came indo general use; the sun
wauld be obseured mast of the timse,

A siraight sireich of track mear Liver-
pool was selected as the tesfing grounsd,
The length of the test run was 1o be one
and ane-half miles. Each engine was o
travel the distance forty times, pu]lir- an
twenty runs in anpe direction and pushing
o twenty in the opposite direction. 2

As the time for the test approached,
four englnes were nearing  completion,
amang them Stephenson’s “Hocket™ which
matla her hlstorle test run on October B,
1528, Stephenson had leamed from previs
oux mnkstakes, and instead of upright evlin-
dies, those on the “Rocket” were in an ine
clined poaitlon and applied the power di=
ricl 1o the drive wheela,

The mulittubular hoiler contained twen-
ty=five copper tubes three inches in diam-
cter, and the engine, being of the lemmer
welght preseribed, rested on four whenls,
With the boiler full of water, the “Rochet"
weighed 8500 pounds, excluzive of the

tender which weighed 6400 mﬂ.ﬁ O
her test run the “Rocket™ od fwn
“wagons,” the total weight of engine, tend-
or and train being seventesn tons.

The first twenty to-and-fro runs, total-
img thirty miles, were made in fwo hours
and fourteen minutes. The last twenty re-
quired soly fwo hours and six minebes, an
avernge of more thon fourteen miles an
houwr. The guickest ran was made in three
minutes and forty-four scconds, equiva=
lent to twenty=four miles an hour. Fours
teen wears later the “Hocket" attained a
speed of sixty miles an hour, Two other
engines eveniually competed for the prize.
One was the “Kovelty,” a “tank" engine
which carried fuel and waler on its awn
frame, The other was the “Banspareil™
with upright eylinders and returm flue
baoller. Both broke down during test mans,
and the prize went 1o the “Rocket.™

Thus George Stephenson, who did not
inwent the leeomotive or any cssentlal part
af it, triumphed where others had failed.
His happy combination of the multitubular
ballor with the power of twe eylinders ap-
plied diresly te the deive wheels, and a
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proper relation between cylinder size nnd
drive=whesl d.i.lmﬂerl:;li:b'l?hﬁd ! _I{];hl-
elnle wh after the of more than a
n;tuﬂ,hﬂﬂhﬂ holds good. To Trevithick,
howewar, must go the credit for inventing
what lae been called “the greatest eivilie-
ing force of all time” He built and oper-
ated the first locomodive to mun an ralls
and broke through Wait's system of con=
denmntbon and low prESsure,

Railroad history is flled with freaks
which ignared the principles sstablished by
Stephenson, When the seven-food gauge
Great Weatorn Habllwny wae boilt in Eng-
land, many innovaticns wers tried oot
One, the “Hurricans" had two ten-foot
driving wheels and the beiler an 6 sepaeata
carriage from the locomotive proger, She
hit 100 miles an hour when runming liglht,
Tt could net pull even a light train.

Passenger engines with nine-food driv-
orn were designed for the seven=foot gauge
BErietol and Excter Railway and van for
aose. yeRrs, bt the design was not per-
petuated.  Ahout the middle of the last
contury, the Londen and Morthwestern
Habtlvway produced tha “Liverpool™ which
developed high apeed but had lidde haul-
ing capacity, Similar engines were built
im thiz countey and lajer discapded.

The “"Fontekng™ locomsotive eemployed
the principle of the lacge and small pulley
to ohiain o high mte of revalution for the
drive wheels, Ope such enpine reached a
pend, with twao lipht coaches, of 3 mile in
thirty-twa seconds, a record for many
years. When hooked fo a heavy train,
however, the “Fontaine” failed to deliver.

The retarn flue boiber, favored by many
carly .designers, was revived in improved
form seweral yoars age. Theoredically, the
return flue type saves fuel but kigher cost
of manufacture and wpkeep mare than afl-
set this. Elimination of the “hammer Blow™
of the drivers on the ralls at high speed
was claimed for the *Henry Show,"” called
a “balanced” locomative. There were Tour
cylinders and comnecting rods but the
remedy was worse than the disease.

Near the close of the last century, the
compound locomodive was hatled na the
engine ‘of the foture, Then came SLIpEE-
heated steam with ts grentor econamy and
the compound cogine disappeansd—loav-
ing the ‘simple, twoe-evlindor bcomolive
first designed by George Stophenson agnin
in pomsession of the field,
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