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"/ The man J6r. the Wioi inz0hicagt i | .

not a politician-butsen- hg'fr;get»k “:He
is Bion J. Arpold, thé man upon whom,
by the votes’of the %;lzens of Chicagay
has recently been-plated the great re-

- sponsibility: of -putting into effect the
traction ideas which he: has for five
years advorated as-a-splution for the
problem.- of ;that city, gnd :whichnot
only involves the expenditure ot over
$40,000,000 in the complete construction;
under his flirection of “dts Stransporta-
tion systems, but '&lso .the future of
A these pro es; whith sare valued at
over $100,000,000. ‘It will.be readily un-
derstood that ;this requires engineering

3 gnd executive genius of the highest or-
er. O R e R
"The life of a genius ‘s always inter-
esting, doubly so if he iz still living
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FIRST : BICYCLE EVER .BUILT 1IN
A
NEBRASKAV.V

This machine. created a sensation
around Lincoln nearly 30 years ago.
Mr. Arnold occaslonally rode it to his
home Iin Ashland. ! ;

o
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and trebly so If he is a young man.
Bion Arnold conforms to the spirit of
these requirements and thus stands to-
day shoulder to shoulder with _James
Watt, George Stephenson, Robert Ful-
ton and other cnergetic, persevering
and skilful men who have formed the
advance guard of the world's motive
power and transportation facilities. -
Now some men are born with exalted
intellectual powers and others achieve
these qualifications, but, unlike great-
ness, none can have the constructive
faculties of dnvention, production and
system thrust upon them, hence for

our own good and the good 'we ‘may |

do by essisting our sone and thg sons
‘of ether men 'to win out,:det ug ascer-

tain just how muchaf ‘Arnold’s success

is due to heredity, to environment and

to hiz own efforts

““The Arnold famiy Wwas settled inthe

colony of Rhode Xsland :hefore the be-
ginning of the- e!ghtéenth century,

here: many of 'fts members gttained

.dvlvst ction. The earlest recorded an-
" cestor of Bion Arnold was Jeremiah
Arnold, who was born at Smithfield,
R. I, In the year 1700, and from him
the line of descent runs through Jere-
; miah Arnold,  second, .’and his wife,
Elizabeth Knight; their 2on was Iéha-
bod Arnold, and :his son Jeremigh;
- third, and his wife, Percy Rounds, wers
. the parents of Joseph Armold, -ths
- father of Bion Joseph, the subject of
this sketch.\ The latter’s paternal grand-,
father, Joseph Rounds, ‘was a soldier
in the revolution, while his ‘maternal
prandmother. IL.ouissa Hale twas 8 mont.

“called ‘Salt créek ford, but which &

2

The town of Blajr, the¥amily finally lo-
-cated in the ®pring o ; 1865, [four aniles
south 6f 2n Jadian trading post, - $hen

kriown ‘as’ Ashland, & town about mid~
way beteen Omaha and the site upon

-which Lincoln™js built, glthough ' the

£ppital city, of INebraskd. had not been
lotated or even thought Jof.. Foe
,With ‘the - exception "jof about two

nolds spent upon their prairie farm and
during this trying period all ithe’ trials
and- vicissitudes of the Ploneer settler

‘An-@ new #nd wild country-were expe-
.rienicedl"by the entire family. The In-:
dians far outnumbered the whites and,

although ‘gonsidered friendly and actu-
ally provead so, ir virtue of their inter-
mittent warfare with the Hostile Sioux

7| to.the northward, the settlers lived in

a continual state of suspehse in antici-
pation of possible attack, just 'as did
the plligrims who made };;c_ry in the
early colonjal days. b7 ’

In these strenuous’ timeS'"Mr. Arnold

| supplemented his meager jfncome from

the farm by.teaching schoeg), -acting as
a Justice,of the peace and serving as a

ber from the
‘Aghland -district in 18

added, to her duties as tfie wife of & pi-
oneer,’ by -thoroughly L. structing -her
children in not only the elements of ed-

-ucation in .which she was. so well

grounded, but in fortitude, self-reli-
ance and those -other;cardinal princi-
ples which inspire ambition in the child

the man. i p

‘wonderful is the force of heredity, ev-
ery child differs in some respect from
its parents, but it does not require any
speclal knowledge of these psychologi-
cal laws to deduce the distinguishing

inherited by Bion.as his bYirthright,

|1 yet he possessed a mental attribute

that he may or may not have inherited
from them, to-wit: an abnormal.love
for mechanism. - It is true that his
father as a ploneer made and repaired
many of his tarming‘_!mplementsl and
that hig mother possessed a marvelous-
ly accurate .eye for minute measure-
ments, but while these accomplish-
ments were undoubtedly factors in the
boy’s makeup, it is &lso well known

| that his father, had a strong liking for

'jutisprudence, never having had a case
reversed in a higher ‘court, and intend-
ed his son ;to- become a lawyer. So
that, as we phall see, the wishes of the
former were diametrically opposed to

»
4

environment could have -exerted any
favorable influence in developing his
taste for mechanics,*but environment,
like heredity, is withal a complicated
process, and who shall say that it was
not without its effect? However that
may be, the fact remains that his me-
chanical genius and the manual skill
which he acquired under the greatest

on the Nebraska® prairie, even as does
a cactus flourish on the Arizona_ des-

ert.

period- spent §upon S the \ farm, .made

trada modelf Af furm {my.ements} hav-
ing during the'winter of {js sixth year

100 small sleds. which hitched in

tandem and proudly

freighters’ wagon trains pass-
ing along the ‘overland {#ail between
Omaha and Denver befo e days of
railroads. “In fact,” Mrs.’ &rnold says,

“he:was frequently in trtfible due
"his ™ ‘anconquerable - desirg ' to. . make

things, and his too entpus

lumber, -and other new.matgrials, pur-

|chased at extortionate ces, but
which were necessary for c tnn:uon 4

A R e O AL AT
Jate Sam D."Cox, then locat e@ftor of
the . Hesperian = Student, “the ¢
paper, and later the .editor of the Lin-
coln Evening ‘Call, wrote of the ma-

Y
‘dog."Which he )
Ariving "the ¢
among:the pum
duce@ 4n rapid
twelfth and for
‘bition to furn
"POWer was crus
fusal to allow
near “the churr

S5 ¥ ; e S i E
 practice of -lawj.;and ' incident
-other enterprises;;
his  large . family -
gaged, -for he
‘that .all boys should ‘be ta;
and. kept as bus;

s i £ S R Caq s S R L A
:‘ii;xg;‘a,t,‘iée{ﬁoto, nehriwhat is -now

that -he -apigh

was* firm- -in.

S NOW ;. erved, §s fol-

nth years. His am-
e churn with dog
by his mother’s re-
nine to be placed -
¢’y he Brounds that
g Would get-into

: hadl) artially pres
y-AS bees; in 4nd out ,p o *} p

First Bicycle in: !..i'nen

“The man with ‘the hicycle is+Bion
J.\‘;A_gnold of ‘Ashland. The bidyele is
‘entirely of his own construction, made
from g 'shapeless mass of irpn' and
a little wood for the rront wheel. MMr.
Arnold “is a mnatural
and can’'t help it any monpe than a
boarding house‘can help making hash.
‘bicycle is an innocent Jooking
creature as ‘it -leans quietly against
‘fs very obedient when,
er, but when, 6 Ye Local.
9. an invitatjon from its
accommodating - owner, cautiously ap- -
proached and endeavored to mount it,
it showed ‘signs of restiessness.
ever, by having Mr. Arnold hold it by
the bits, "we _succeeded .in mounting’|
and he toened it loose. ¥t maant gone
moregitan ten feet when 1t took a no-
Wwe expostulated,
rard and stur‘cg

; This move gave :Bion the. chance
bout, .for, while “ther
‘Were no manuracturing concerns in the
new prairie town, ;yet

blacksmith and . wagon sh
-scanty, though to Aim avondrous
Sortment of wood.and metal wo
tools -that deligh
glad his heart.

these aocessories,
the crafts, soon w
‘the..shop, and th
Anecnanic garte b
eyer his fancy  dictated,
Spare moment of the . time
Ashland found

Probably the m
his father ever ha
to do with the boy, who,
work . on Saturday morn
wood pile, charged with the
bility of cutting enoygh
the kitchen stove ihe_‘ following - week,

Lt f SR B

ad dreamed-

years' spent iu..Ashland, the :succeed< gL
Ing years until the fall of 3872, the Ar:j : and for some
der comstruction a

ut tWo horse “pow- |

| ‘During these’
‘time later he ha
larger engine of
‘er, by the -mse*
pleted he hoped |
his .particular b
the ‘weekly supph
this ambition his
‘tience and the mp
leted for .the lag

\-however, can

160 his ove e born - maehinist
The +lad’s interest in
and his knowledge of

on'gver the owners .of

‘ﬂ}}wruvn of his time.

lanche to make what-/ the, fence, and

) " fun@ls, Rellcs . of
: j therk, «malﬁ’n_‘ ] i be faund in.Ash-
ost difficuit. problem ' ;
d :to solve was what
when. put tq
ings: at ‘the

o his #sslduous .at-
ny mMethanical de-
§ attention from his
fch his parents had
thus far succe® In holding him,
that ' he beca.uﬁ- ‘lt‘

"At'#hout this 1

wices do diverted
school’ work, at
wood to run

criously 'enta.ngled pulled it around

member ‘of .the territorjal 1egislature in
'whichhesatuar&

| e S B e Hially wbratned 2 vom-
o mlsshm; AT pplF for examination as
a cadet ‘TgY.eer at the United States |-

d 1866, while § .
| the ‘mother, & tormer(zc ool teacher,"|’

and establish 'stability .of character in. { ecquaintanes In that field, or in the-

It has been pointed out Lhat however'

| work of tka country and with the poB-

characteristics and traits that swwere.

thg dgs}res ‘§I{¥.1é.;atte:7 1 O
! Taste for Mechanfes, , )7 /.

Again it seems hardly possible that
{ dale college, an institution especially

difficulties combined with 1t, thrived’

1B, 8. in #84 and the prize for having
; "-bbta.’lne’d! Pr ng}
-4 maticg, off any member -of*his clags

<A ‘an llustration’ of his ‘precocious- §' .
ness, *his mother told the ‘#vriter. that!

e -early “developed 2 remarkable apti-
Etude for medhanics,* and during the

711887,
; o Ingtiontingd e Ty Aegre
many small gleds, minjature boafs and | . “ehigineering w0 " sibse-

| quent to graduatio

iR et s e e
sgﬂ?&tinn of the iocomotive *is wbrth
doing at all itis worth doing well.” and
furgher “not.to waste money, but not
to Elight the machine for lack of it.”
Thé result of the boy's labors, con-
tm}.zing over a period or many months,
du%%which time in order to keep.up
bisfstudies at school he worked trom
sixj‘teen to eighteen _hours ‘per day,
Wag & \complete Tocomotrve three feet
long“gnd this beautiful and brilliant
testimonial of Bion Arnold’s perser-
vance and skill now stands in a.glass
cage 'in his ‘offices in Chicago wanere
its: bullder plans and exedutes glgantic
traction schemes which net him. over
$100,000 per annum, the city of Chicago
alone pa:ing Him $30,000 per year for

-8€ ‘university of Nebraska, at He
time he attended it, had mo mechani-
cal Br electrical engineering 'depart-
ment, and ss young Arnold, who had
by thig' time been ‘thoroughly - imbued
withthe idep of acquiring a complete
educatign, Had enterdd ‘this school to
preparz forg Cornell, ¥ut while . there
e naval academy at A .
i ii seemed possible to
g leation with.less expensg
.y~ at once set to work

maval gcadelay., With this ambition

‘| neither ‘cf Parents concurred, but
‘the fathcr vertheless assisted him,
and on Sep War-§, 4880, the boy left
his western®home full of .that enthus-
iasm borh.g¥ an intense desire to flo|. |
things in % chosen field, but yet

withous a end, relative, or even an
country where he went. He was, how-
ever, thrilled at the thought of finally
being amidst the. great engineering

8ibllity of meeting the men who de+
signed and buwilt such things, thus
making possible his realization of a
hope whic.i” can only be appreciated
by those who inspired or prompted
by an extraordinary ambition have
been raised far from the field of
Ereatest . interest to them, and who
have experienced a similar transfor-
mation. i

The boy’s Testlessness of dizsposition
and bias toward his special fleld was
80 evident to the officers in the navy
that they persuaded him he could,
Wwith the same amount of work, do
better in less time outside of the navy
than in &t and upon this advice, and
the adtice of other officers who had
resigned from the service, he gave up
Lis fdea of serving Uncle S8am on tle
Fea and get about procuringt the rest
of the eJucation he necded without
the assistanyce of the government,

Enterdd Hillsdale College. J
In the fall of 1880 he entered Hills-

3

adapted 3o* students .of moderate
means, whére his parenis wero edu-
cated in their youth, and here he re-
mained for four years, spend-
ing his summers traveling for -manu-
"facturing companies s an engine ex-
pert, in surveying work or in teaching
school, and by means of which occu-
pations h: partiallv paid his way
through ¢ licge.

He gra uated vith the degree of

¢ highest Tenk in mathe-

"'dllf’n}'./thl entire foyir years; M,S. in
?and:reccived, In 1889, from this

PH., tor engineering fwork done subse-

. On graduating from -Hillsdale In

built out of shingles sorjething over

the visible supply of his fathers nails, |

* BION J'ARNOLD,\THE ENGINEER

al -purposes on the farm.” Zx . :
Fresh fuel was added to'§is burning

love of ‘mechanism when tNe Buriing-

1884, being somewhat in debt and de-
siring to acquire a knowledge ‘of bus-
4ness methods, he engaged with the
Upton Manufacturing compHny of

Port Huron, Michigan, buflders of

- { traction’ engines. « In . the “apacity of |-

general agent for this ﬂ?'he traveled
throughout the 4Jnited States, and in
this school of experience he secured
his first business training. -

.That he might get into' a broader:
field /of: engineering work, -he ‘entered
in 1886 the employ of the Edward P.
Allis _company of Milwaukee, ‘Wiscon-
sin, builders of <Corllss engines, as

ST

4 " B Loe FEEr R !
Ject - at Cornel, thus, .after . having
graduated from a man-technical. insti- .

tutlon, and been -in practice as an-en- | <

gineer for nearly five years, he realized
his boyish ambition of attending Cor-
nell, and received the only technical
instruction he ever .received except by
self-application. .

On leaving Cornell in the spring o2
1889 he made application to severa:
of the Jeadig electrical manufacturing
companies, but after i{nvestigation, he'
became convinced that the Thomson- 3
Houston commpany was the one most .
likely to dominate the electrical rail-
way field. Although -offered better
nositions with two other companies he,
in order to~get connected with/ this
compahny, accepted a semi-commercial
position and was placed in chargg of

UPRIGHT STEAM ENGINE BUILT
BY ARNOLD WHEN 14
YEARS OF AGE.

— 2

!{tﬂs ?Y Louls office, and later, in 1890-
88, he ‘acted as consulting engineer for
tgzis company after it had -been con-
golidated with ~the - ¥dison -:Genera!
cOMPany, now the "Breatest electrical
manufacturing company in the world.

e with this ‘concarn Le a1S0uscied ,.,1;,,,“-"*""'
P4

8% counsulting engineer for the Intram-
Wl Railway .company, the  builders
of lr:e elevated railraad.at the 'Co-
lum exnnsgx held in Chi in
1%5:43. 'B#ﬂs ro cg‘eing‘ tﬂe rorg%i‘fgner
ot' the present elevated electric roads,
Independent Consulting Engineer,

Bo conspicuously successful was this
new third rail electric road that Mr.
Arnold, },touowin’g his pre-conceived
1deas of ‘eventually getting on an inde-
pendent engineering basis, decided to
open an office in Ghicago, ‘which hg
did in October, 1893." His marked abil-
ity as an electrical engineer corqued
with that extraordinary talent for me-
chanical construction whick wea a<wa

Vi
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~ Now some men are born with exalted
intellectual powers and others achieve
these qualifications, but, unlike great-
ness, none can have the constructive

faculties of Jinvention, production and
system thrust upon them, hence

tain just how muochaf Arnold’s success
is due to heredity, to environment ‘and
to his own efforts

‘The Arnold fam#iy was settled inthe
colony ©f Rhode Jsland :before the be-
ginning ©f the/ eightéenth century,

whers many of a memhbers attainasd
dlatfnction. The earliest recorded an-
cestor of Bion Arnold was Jeréemiah
Arnold, who was born at Smithfield,
R. I, in the year 1700, and from him
the line of descent runs through Jere-
mlah Arnold, :second, .‘and his wife,
Elzabeth Knight; their 2on was Iéha-
bod Arnold, and :his son Jeremisgh;
thirdl, and his wife, Percy Rounds, wers
the parents of Joseph Armold, -tha
-father of Bion Joseph, the subject of
this sketch. The latter’s paternal grand-
father, Joseph Rounds, ‘was a soldier
in the revolution, while his ‘maternal
_grandmother, Louisa Hale, was a mem-
ber of the Hale family of. Massachu-
setts. : Lo 0

. Thus 4t will be seen that Bion tame
of those excellent families who made
the strength of the early colonies and
which have since become the bone and
.sinew of our country, and who have

-\ supplied the mentality 'necessary to.

!

\

.

\=

hayve and to hold the United States in
-the front rank in the commercial and
industrial world. y g T

{ )
= Emigrated to Nebraska.

e .So much tbr his ancestral inheritance

ard now something of his continuous

. or normal inheritance. His father, Jo- |

seph Arnold, following th2 spirit of the

- day, emigrated from K Michigan to Ne-

braska in order to take advantage . of
the homestead laws and .to secure a
western ranch. Mrs. Arnold took Bion
and his younger brother as far as Chi-
cago* by railroad and from this point
the family journeyed to the far west,
driving the entire distance in a large
covered wagon familiarly known to the
pioneers as a *prairie schooner.”

‘This memorable trip consumed a part

- .of the; summez:ao'!'1864.' and, after win-
s Aoy \

3

chanical genjus and the manual skj"ll
which he acquired under the greatest

difficulties combined with 1it, thrived’

on the Nebraska' prairie, even as does
a cactus fiourish on the Arizona_ des-

for | ert. : : - R
our own good and the good 'we ‘may | zAs &n illustration of his ‘precocious- 1.
do by assisting our sons and thg sons | ness, *is mother told the ‘gvriter. that!

. of other men 'to Win out,:det us ascer- \he.early “developed 8 remarkable apti-

‘tude for medhahics,* and during the
period- spent §upon - the \ farm, .made
many small gleds, minjature bot_xts and
trade modelf 4f furm {m.ements} hav-
ing during the'svinter of {is sixth year

hitched in

aoh leds. which
y | small sleds itated  the

tandem and proudly

freighters’ wagon trains _8av pass-
ing along the ‘overland {#il between
Omaha and Denver beforgithe days of
railroads. “In fact,” Mrs. &rnold says,

“he: was Prequently 'in trtfible dme
"his ' anconquerable - desirg ' to. .

lumber, -and other new.ma
chased at extortionate
which were necessary for c
al -purposes on the farm.”
Fresh fuel was added to
love of mechanism when ¢l
ton' railroad was built intotNebraska,
and which entered. the stat®-at Platts-
mouth in 1870, passed throwgh Ashiand
and ended at Fort Kearney, 160 miles
further west. Up to this titnehe had
never seen a real locomotite, at least
to remember it, but he had, studied
deeply . the pictures of the wonderful
fron horse in the family dictionary. -

The construction of this road and the
passing of ‘its trains gave the yomthful
mechanician his first = opportunify to
actually see at close range a real locq-
motive. e was fired with enthusiasm
at the glorious sight of a self-propelled
steam engine traveling on wheels over
the fron rails, and resolved them-and
there to bulld one, an ambition that
obviously “could not be realized.at that
particular time, but which, neverthe-
less, he actually -consummated within
the next few years, and which, farther,
was a vital element in determining his
future career, as will be seen presently.

JIn" the fall of 1872, after his father
had proved up, and obtained title to
the homestead, and achieved the maxi-
mum .degree of succeis in the farm
venture, the family moved to Ashland,

where Mr. Arnold, sr., entered infe the

2
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'"MODEL LGCOMOTIVE BUILT BY ARNOLD WHEN 18 YEARS OF AGE.
: Described, as follows in the Nebraska State Journal in August, ‘1880:"

“In the show window of Day’s
-miniature. tfoevmotive, constructed by.

Jewelry establishment may be 'seen a

Master Bion J. Arnold, of Ashland, a

university student, eighteen years of age, which is attracting general attention.
The young man leaves for Annapolis, Md., where he will undergo an.examing-
tion for cadet engineer in the U. S. navy, and he takes with him his_ little loco-
motive to show those in authority what he is capable of doing in .mechanics,
The .locomotive is just thirty-six inches in length from the front of the pilet to

man,

-

Yesterday he got up a few pounds of steam and set his

“'the back end of the tank. It is built on a scale of three-fourths of an inch tq
the foot, after dimensions §f locomotive No.
" parcel of the locomotive, from the cow-catcher to the tank bumper, is perfect,
and not a screw, bolt, or any part of the engirie but was made

31, of the B. & M. Every part and

‘by. the young
machine in

motion, to the great amusement of a number of B. & M. and U. P. engineers,

who pronounced id perfect in every
emarkable genius, and
-faring man.” i

/
Vo
/s

respect. Mr. Arnold is possessed of

it's a pity to spoil so fine a mechanic to make a

built out of shingles sorjething over

~f

| had been thrown away by the raflroad
company, an.old lynch-pin wagon-hub |.

| these as uprights, and a supply of nuts

- | made out of Babbits’ metal, he con-
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would usually be found, after' an hour
or so, in this shop, busy with some
lever, wheel or other “blamed thing of
no earthly use to anybody,” while his
brother, Wayland, faithfully sawed the
wood or did the chores allotted to Bion.
Often, when the supply of wood was
short, and the -father’s patience ex-
hausted, he would come into the shop
from his office) nearby, take the boy by
‘the ear or arm, lead him to the door,
and tell him to '“mosey home and sew
wocd.” Fis father's attitude, however,
can be readily understood, when it is
remembered that he{was ambitious for
his son-to become a lawyer, and felt
and said that the boy’s “tinkerings not
only interfered witlkr his schooling, but
wouid . probably result in .making a
traveling tinker of nim:” (e

At thirteen years of age he had made
a small horizontal stationary, steam én-
gine, about seven -inches In length,
casting its main parts out of lead.and
putting them together with such tools
as the local gunshop..afforded. Of this
attempt & friend recently wrote him,
after learning of his selection for the
.Chicago .work, “I recall our early ex- |
perience at trapping ‘muskrats on Salt
creek, and when you .developed your
mechanical ‘ingenuity. I pumped the
bellows on that hot afternon in the old
gun shop while you made the castings,
for .your ‘first attempt at a steam en-
‘gine. in minature and how we were
both nearly overcome with gas from
he forge as we had closed up every-
ﬁhmg tight for fear someone would see
jus. All this, and many other things of
our experience, comes back vividly to
et ol £ :

.. ' His First Steam Engine. -

At fourteen 'he constructed a verti-
cal steam- engine, about fifteen inches
high,: now in existence, using for a
boller an old piece of iron pipe which

band for &' fire-box and.an abandoned
valve wheql for a fly wheel, while a
gas cock, which he had picked up at
Lincoln, served for a throttle valve.
At fifteen he had sent,to a model
‘maker’s supply house.in :Roston, adver-
tised in the Youth’s Qompanion, for
four iron rods, each one foot long and
threaded :their entire ; length. With

threadéed to fit and ‘with castings he

structed a vertical steam engine of
abodt one-eight horse ‘power and sup-
plied”it with steam from a crudely con-
structed sheet iron boiler with wooden
heads. This boiler he supplied, with
water from an old kerosene barrel ele-
. vated a sufficient distance above the
boiler to forge the water into it when-
the steam pressure was low, In the
construction of} this engine he devised
and used the piston valve now in com-
man use on locomotives and othér en-
‘gines, believing himsélf to be its in-
ventor, only to soon find, after a visit
to the rallway shops at Plattsmoyth,
‘that it had been invented long before
he was born and was then in use on.
the steam engine driving the rallroad
shops. 3 .

Two foot-power scroll saws, by
means of which all the walls of his
home were4illed with brackets, a crude

i

‘turning lathe and.a treadmill for his

.

with cube ' Toot; believing It to be a
subject of no earthly value, and de-
cided, thinking himself old enough to.
satisfy his ambition, to learn to rus an
engine, he ran away from home, found
the only portable engine he knew aof,
and probably the only one in the state
at that time, Having secured employ-
ment, ‘he let his parents know where
he wds, and started in to learn the art
of running:an engine .which.was en-
gaged, ‘according to the meason, in
threshing in'the country districts, or
in driving a machine for shelling corn
stored in cribs in the various townms
along the raijlroad. His duties in’ this
work, in addition to running the en-
gine from sunrise to sunset, were to.
supply the engine with water, which
necessitated his dipping up and pour-
ing into a portable wagon tank over
one hundred tobacco pail fulls of water
twice a day, and hauling it b¥ means
of a yoke of oxen to the engine, his
pay for his entire services being fifty
cents per day and board. The father,
thinking probably .the work would not
injure the boy and that it might be
the means of teaching him the neces-
sity of securing an edue‘ation, did not
interfere. e e

y - Comes to /‘tft‘e University,

" In this experience; 38
before ‘and since, had to oppose
the wishes of hisl§ family and a.ct(
against their judgm§nt and in accord-
ance with his own, Ife having acquired
during the two seasgns he was absent,
the skill he had =ought in the hand-
ling of -steam, and having met a boy
who. told him of & pchool ecalled Cor-
nell university, where they taught me-
¢hanical engineering({lhe resolved to get

| in many others

an’ education at Cdrnell if he could,
and finally he returned to his father,
who, upon ing told by the boy that
he desired to go to school exclaimed:

‘“Well, my boy, I am glad you have
come to your senses.” Bion again en-
tered the school he had left two years
before, -after “more or less difficulty
with his teacher on account of his lack
of attention to his studies, and from
that_time on to graduation from col-
lege did industrious and eminently
satisfactory work. .

During these -eventful school years

‘at.Ashland, in addition to acqurring

experience in.upergtihg an engine, as
just described, the -hoy turned out in
rapid sueccession numerous boats,

scroll saws, models of steam engines]

mentioned above, ana, as a climax,
built in his seventeenth year, without
ever having seen one, the first bicyvcle
made® in the state, having as a guide
nothing but an advertising cut avcut
three-fourths of an inch high, which
was being run by the Pope company
in the Youths'-Companion. He, how-

ever, originated, in ‘~0 rar as tie was.

concerned, the suspoension type of
wheel now so comnton in bicycle con-
struction, and in fact then used by
manufacturers of bicycles, and built
his wheels accordingly. Not only did
he design ‘and’ build the machine, but
further, he accomplished what his
father and friends thought impossible,
namely: he learned to ritle. This chef-
d@' oeuvre he took with him to the
University of Nebraska at - Lincoin,
where he entered mﬁtlvil engincermg
department in the 11 of 1879. The

.He had ri

our fzet through (he wheel an@ pratded
them together, and punched the steer-
ing apparatus into our stomach. We
had an idea that would hold her up;
that's what we did it for, but it was
no go, it would lle down, anmd W4id;
we choose a|soff spot where the dust
was think because we let it lle down, so
we escaped without much injury. When
it had gotten rested we took 1t up to

the top of the hill ana two men as- \\

sisted us to get on. It didn’t seem
to. want jt lie down again—itwas in
a playful .mood; and this time it ran

down hill and over a basket of egg3 .

with ‘a small boy, then Jumped the
university fence and ran through the
hedge; ‘we expostulated - again' and
stuck our feet through the front wheel,
the front wheel stopped, but the rear
one got its back up and tried to get
upon the seat. The "seat isn't very
big so we got'off and tried to smell
some violets—some of those that that
will get above the ground pext sprmg—
but that blamed thing kept following
us up and stepping on us until we got
to the fence and its owner, came and
drove it away. ' As we ‘said before,
its owner is an accommodating young
man and would not hurt your feelings
by refusing ‘to let "you ride.it if you
asked him.” ./ .. . €1
' Prior to leaying Ashland Bion had
acted as messenger boy at the rafiroad
station where he startéd to learn tele-
graphy, but the attraction of the loco--
motives was greater than that of the
‘Morsa alphabet, and x’:n consequence
he made the "dcquaintance of many
of the trainmen running on the. road.
en repeatedly with the en-
gineers while the firemen. allowed nim |
to fire and clean the engine and othér-
wise assist them until he was ‘quite
familiar with - their construction and
operation .and he still cherished the
desire to build one in order to demon-
strate that he had su#tcient knowl-
edge to do so. i "

‘ Made Compl;te \Leco‘niotlve.

-Feeling that his father’s consent
‘could not be secured to so ambitious
az undertaking, he remained silent
about it while at home, but when well

located at Lincoln he made frequent |’

trips to the local round house to se-
cure measursements . of¥ locomotives
and set secretly at , work afternoons
meaking the boiler in the tinshop of a
hardware store whose owner 1was
kindly disposed toward him. =

Bion, who was then just past seven-
teen years' of age, soon produced a
complete locomotive boiler one-six-
teenth full size, and this attracted the
attention of a Union Pacific locomo-
tive engineer then running into Lin-
coln, who imparted information con-
cerning it to the editor of the Lin-
coln Globe, and who in turn wrote a

glowing account of the young student’'s |- -

ability. This" article, and what nad
been said by some railroad men, en-
tirely incidental a few daays™ before,
but nevertheless at the psycnological
moment, to his father when at Platts-
mouth on legal business, entjrely
changed his attitude towards his son’s
endeavors, and from that time forward
he did everything possible to assist
him in his chosen fleld. The mnext
mail brought a letter from the father
enclosing a check with a request “not

4. 8. in

obtalned
#£-durin
11887, a.nd/,t

o4 dn

‘| quent to graduatio

facturing companies &s an engine ex-
pert, in surveying work or in teaching
school, and by means of which occu-

pations h: Vpnrtial).\’ paid his way
through ¢ licge.
He graiuated vith the degree of

¢ highest vank in mathe-
any member -of*his class
entire foyir years; M,S. in
r ‘eccived, In 1889, from this
tinl as horntary degree D
PH., for engineering jwork done subse-
--On pgraduating from - Hillsdale In
b T T T tn’é‘wi‘e“&’ée*ﬁ'rd o=
4ness methods, he engaged with the
Upton Manufacturing compiny of
Port Huron, Michigan, builders o

maticg, of

7tht

general agent for this figin, he traveled
throughout the {Jnited States, and in
this school of ‘experience he secured
his first business training. :

. That he might get into' a broader:
field /of: engineering work, he ‘entered
in 1886 the employ of the Edward P.
Allis .company of Milwaukee, Wiscon-
sin, bullders of <Corllss engines, as
draftsman, and ¢éontinued with them
for some months, when he was offered,,
unsolicifed and unexpectedly, a posi-
tion as chief deslgning engineer of the
Iowa Iron Works at Dubuque. At the
lIatter place he reraained a little over
a“year, and whilg there he designed

d built numerous steam engines, not
minjature models, but large, units,
some déveloping as high as' 1,500
hcrrse‘ ‘power, arrd all of which are still
inj operation. A ’

{in order to get experience in a\dif-
feg'ent line and furthermore to get
into' outsitle - engineering work. which,
oR gccount of his close confinement to
offic® work while at Dubuque, he much
ngeded, be resigned in the fall .of 1887

d engaged with the ~Chicago , &

eat Western rallway in the civil .en-

eering department and afterwards
when the road was turned over to the
operating department, acted \ as its
mechanical engineer, where ,he de-
signed: some of the company’s loco-
motives arfd prepared the drawings for
ney equipments. . ¢ B

Adopted Electrical Engineering. °

"After graduation and prior to this
-time his policy had been to acquire as
much- experience. in various branches
of engineering - work ‘ ag. possible be-
foré taking up, & special line of work.
Hléctric™ railroading wad ' then. in’ its
extreme’infancy, but having that keen

foregight which hes ever characterized
his many epgci-making achlevements
he de t it had a. great future

enginear 3 “his ‘particular profes-
sion. I ' might prepire himself
for “th\s . work he resigned and
spent the ter of 1888-89 as a _post-

4 and the prize for hv‘!ng"l ‘:;sli he ‘acted as co

traction’ enginés. ~ In .the ~capacity of |-

e ARNULY WnhREiN 14

YEARS OF AGE.

D
L,

its 8t Louls office, and later, in 1520-

: nsulting engineer for
s company after it ‘had -been con-
#olidated with -'the Mdison -‘(General
company, now the greatest electrical
manufacturing company in the world.

SREEES

g¥ consuiting engineer for the intram-
w.l Railway .cpmpany, the .builders
of ‘he elevated railrond.at the Co-
LYE3, TS~ Poal ' ethy “uive Thiergantt
ot' the present elevated electric roads,

Independent Consulting Engineer.
8o conspictiously successful was this

Arnold, ,,tolloxving his pre-conceived
ideas of ‘eventually getting on an inde-
pendent engineering basis, decided to
open an office In Chicago, ‘which

did in October, 1893." His marked abil-
ity as an electrical engineer corqblned
with that extraordinary talent for me-
chanical construction which we have
previously observed, soen placed him
at the head of his profession, where
he—has not only remained but 18 also
Tecognized today by his contemporar-
ies ag the greatest advocate and most
successful pleneer 6f new ideas which
mark the progress of electric traction.

way he built the property of the St.
Charles street railway of New Orleans
and has, since devoted his attention
largely to.the construction of electric
rallway work in which he has accom-
complished numerous . distinct ad-
vances. L

Mr, Arnold with his characteristio
foresight was early impressed with the

with electric plants, and with his usual
dynamic energy set out perfecting
plans for their use, and that he might
better accomplish the results he
deemed necessary to fulflll his stand-
ard of success he conducted many ax-
periments in a "laboratory which he
fitted up In the basement of his home,
and finally invesfed his entire means
intheir production, and even entered
into the manufacture of batteries him-
self. This business, after a long and
desperate struggle, so common to the

which the company pulled through the
panic of 1893, and afterwards lost
its  factory by fire, finally grew 8o
rapidly and to such proportions that
in about two and one-half years from

became sufficiently important to at-
tract. the attention of ‘the so-called
storage battery trust, and after weeks

1 of negotiation, during which time. he -
was pitted against . skilful and ex- .
»perienced ﬂqanciers, he sold the prop- ,

pent in gtudylng the sub-

5 - - #

3

\

to neglect your studlies,” and a state-,
ment to the effect “that if the con- J

COMPLETE - STEAM PLANT BUILT ‘ BY ARNOLD

WHEN 16 YEARS OF AGE.

new third rail electric road that Mr. .

storage business at that time, during'

(Concluded on Ninth Page, Part Two.)
Y :
m

yhlle with this ‘concern Le FO LI TETs e ol g
% 2
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Immediately after the Intramural rail- -

value of storage batteries in connection °

N

-~

the ‘time it was founded by him it ~\’
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* The tollowlng modernlzed
from ‘the “Ca.nterbury Pilgrims” havz |
 been complled from.the Sprmgﬂeld Re-
. publizan by Tromas Bailey:

“The Tather of English poetry,"’ Geof.

3328, died in that clty in 1400, and was
- buried in the south transept of Weést-
.-minister - abbey, Where eminent ‘poets

->~mnd men of letters have ‘ever since been

“buricd, from which c!rcumstances the
transept .is° .called “Pogts’ Corner.”
: . *Chaucer, after studying at Cambridge,
and perhaps at Oxford-also, was sent
- %0 -the court of -Edward I -and was
employe& in the public service.: He
married—'the sister-in-law ‘of John -of
Gaunt, King Edward's son, thus being
probably the only poet ever remotely
connected . with a - reigning family,
which fact undoubtedly had something
to do with his being retained @t court.
In the latter part of his life he retired
to Woodstock, where he wrote
Canterbury Tales,” one of the famous
poems of the Englich language. "As it
- Was written in an early stage of the
mother tongue, it 1s difficult to read at
thc present day, on account both of
its grammar and spelling. - As modern-
ized, the following portions of the pro-
" Jog give an account .of some of the
twenty-rinc pilgrims whom ' Chaucer
found assembled at the Tabard inn at
Bouthwark, preparatory to starting on
the pligrimage to the shrine of Thomas
8 Becket at Canterbury,
lighten the weariness of the jouraey.
the host of the Tabard proposed that
each pilgrim .should tell a tale on the
way, and that on the return of theé
'fpart)' he who had told the best story
should be entertained by the rest at
a supper, and this was agreed to. {I‘hc
poem contains one of.the best "ac-
eounts which exist of the manners and
. customs of England in the tourteenth
century, and opens thus: |
Fhen gentle April with his showers sweet
(The winter past), the cold dry earth does
Tee
And gathes in genlal mofsture every root
That in its season may bring forth fruit;
WA'hen southern gales fan with their lov-
ing breath, ;
Pasture and field, and forest-grove and

heath, . |
Brlnging back life—the while the spring-

- tide sun,

In joyous strength his giant course doth
§ run;

V¥ hen woode re-echo birds’ sweet melody,
As duy and night they carol happily;

And all rejoice, light youth and héary
Then ls the time men go on pilgrimage.
Palmers go forth, to seek on distant

- strande
The smgnos of hols

1
Eut specially,
End,

saints in foreign
from Berwick to Land’s

The English folk to Canterbury wend

The holy martyr, Thomas, for to ' seek,

Because he heiped them when that ‘they
were sick.

Then, as introductory to the "Talcs,"
Chaucer sayvs: “But first 1 must tel
oy something about these pilgrims.
.will describe them to you one by
Qne"
A knight there vsas and that a worthy

Who from the period when he first be-

\ . gan

To ride on horschack. loved chivalry,

Honor and truth, freedom and courtesy,

¥ull well approved had he been in war

Ficrce battles had he fought in. no men
more,

In Christendom: as well as Heathenness,

And stil]*was honored for his worthiness,

In peaceful times he gained rich meed of

. praise.

Harmless as dove. and yet as serpent
wise,

Brave as a lion, gentle as 8 maid,

XHe never ev!l word to any said;

}!\J‘. L8~ Mx J‘n' da‘wu:,'d mmr‘ ur
right, .

extracts |

l‘rey Chaucer, was born 1n Londod in,

“The.

“in order to’

Memwhue our monk ‘ould rlde. and
bunt, and play,

Nor stinted 'he in. ress—I s;w his hand

Border'd with finest ermine Of the .Jand;

His hood . was ‘ Tastened underheath his

chin .
With curious

P
And at the end g -love-kKnot o
His bead was bald
- bright; -
80 -did his face," Bs if it wer
A | well-conditioned man, ap
. pointed.” ;

vrought a"

ht

Which. stem'd and .smoked uke pot pf'

‘r_ melted {ead.

The frier is descnbed next, ‘ana lb
.drawn- 4n “very dark colord/ "He is
represented as thoroughly venal and
-COrTupt;_
pocrite, © who will talk of 'the most
sacred_ things with his’ tongue in his
cheek, ‘to - wheedle - -money from the
aimple hearted, ‘but ~who ‘ $pecially
prides himself on robbing the poor and
widows, and who iz also vrofligate in
life. -Pagsing him by, the merchant
is next -told of: T 4

A ‘merchant next among thc thronz ap-
B G o t ri fork,
natty coa wea ng a for ed ‘beard;
“’lthhs::mlng boots and Flandﬂr beawr
at; -

And as he solemnly on hurseba.ck sut ;

He lpoke of trade and gains, and thought
l"rom Middeburgh to Orwell wq,li'
'ro guard from foes. Rig}n welh he. bar—

guins: e,
And used _his eyes md ears hxv foreign

And none could ever hls secrets get,
Whether he rich bad got _OF were !n debt.

A. Clerk was next, come 1 s om Ox-
ford town, !

Who had in logic gotten 1:1 repo.‘n

His horse as lean and thin ny rake,

Himself no fatter, I my oath will take,

His cheeks: were hollow, a.nd his coat
threadbare,

He had no living yet, you mlght be ware;

Nor cared he for such things, or vxordly

gain,

Yet there were things which he desired
amain.

To bave a score ot books at his bed's
head.

This was his plea.sure, and he truly said
That he found Aristotle’'s Jogic sweet
Beyond sll music which our ear doth

He had but little gold, but sometimes
friends

Woulé muke him presents,
straightway spends

In buylng books, and‘ as

4 That God will bless the givers all their

days.
‘And as he gave to ‘study earnest heed,
He Bpoke not gingle worﬂ more than was

.Ang thls hc spoke with formal reverence,

Quitely, calmly, but with all good sense;

Sound!ng in moral virtue was his speech,

And gladly would he learn and gladly
teach,

A Franklin was there in the'mmpany.
With snow-white beard, right comely for

to see, A

Angd broad red chéeks, which plainly told

- the tale

That in the morn he loved & cup of ale.

Own son of Epicurus was he,

And held good living felicity;

In his large household, everyone could
tell,

His patron saint,
he

His bread. his ale, were alwavs of the

Saint Julian, served

best,
A better filled cellar few possest;

Fish, flesh and fowl, in larder, one

¥ might think

It =nowed ‘in his house of meat and
drink.

And as the quarterg of the year came
‘round

Sure was each dish in season to abound.
Full mam a partridge fat had he in

And n:any a bream and mu;v ' pi}ce in.

@ Al }he knight hul only’ just la.nded ;Voe Lo the cook unlass the ' sauce- merq

wars. he wore his armor.
rx a unt an frock under it, all sotied
with rust. His son was with him, act-
!ng as his squlre. and s next , de-
scribed: Z
#is tocks were curh-d p; thoygh, they had
+¢x* been M press,:
twenty years of m he was, [ xuesl,
R Ftatura somewba,t more «thsn comman

o

elen i L
. wonde gctiv!ty and stren h ¥
e, t‘oo. thoﬂ: yount. had war ko -erv-
e {ce sep

France and Flnnden. Italy and Spa-lﬂ.
nd borne him bravely for so little space,
g hope to galn his young lady's grace.

RN R R T T Y e Y o S M CEE R

nt,
lAnd fa.r surpa.ssd those of Ygrel and

o!‘rsmt end sharp, snd resdy =N tho{:

His b?ard. wh}ch stood ﬂxed\m;the hau4

Was read‘ cpver’d l.ll the H\e
At quarte seuslonl Re wa Ermm
- omire,” &

Ai'u! mang timu wal chooen-

o7 e

A,wit' ci.me next. ot aelent s
‘But’ sbe lwu lomewhu.t deat, hich wa
I* maklng cloth much labor had che

my s
and mone,llke mirrom
. _ | His.:great broad b?ard as

a mmooth-tongued, ering hy-.

linto a sewer,

which he |

he does B8O,

— -—...--

= .r-uxm U8 I8 & AATELAny

F'or Chrjst: dear suke,

To he h!s brethren ln necessit

Never, 1 ween. h.s seen morg szalwart

rame A

Nor did his looks: decelve ‘!n BNy 'wlse ;

At 1re;sﬂins bouts he ‘always won the
riz

1 He . was short shouldered, ‘broad; - with !

mighty

Or:rush-'and break it:Bpén with’hir
a.ny/lox wu

o reds $10 4w

: . P A gart upon his - nose ,ﬂwu decksd wlth
‘His ;ye:l deep sunk, and roll.lnx ‘in ‘his b

BOW l

"*and wide, . 3
A “sword and buck!er mere he
- Bide.

-Yor ‘shame!

me.
Of ‘vorn. entrusted to him lomo hcvsto]a‘
Aud !thregotiimes ‘what  he -ought Jie took
. or 1.
And yet this Miller, i ‘the Yruth bé told,
Among the millers had a thumb_ of xold
In Jerkin whﬂe. and bood of blue, wag

he,
Blowlng ar bagplpe loud" and lunﬂy
Passing over the Manciple 1(a ‘stew-
a.rd)‘ who was such- a rare hand at,
ng bargains, that swhether he paid
mones sor received it.he ‘always got
the best of it; the Reeve farm ‘baliff),

moner), who is bitterlysatirized, the
last of Chaucer's portraits of the pils
grims is that of the selier.of pardons,
.With the ending of :the ‘prolog the
“Tales” begin. The knight takes prece-

cite.”. Though Chaucer calls this g
story of ancient times,:  it. was un-

1 doubtedly intendecd as a picture of the
| court of Edward IIT.

The Squire’s talg
is incomplete, and is a story of wonder

recorded his regret that it -was left un-
finished. The nun prioress tells how
Hugh of Lincoln, a Christian child,
was slain by Jews and his body thrown
because he leatned” a
pretty hymn for Christmas-tide. It is
an absurd legend, but was believed to

8| he true in the middle ages. Wordsworth

moderinized the story. The Merchant
tells the sprightly and pleasing story
of “January and May,”. which has
been made familiar to many by the
paraphrases of Pope. Dryden also has
moderinized the story aof  “The Cock
and the Fox,” and the tale of the Wife

Miller’'s among them, that
It is an in-

that of the
are coarse and wvulgar.

they are characteristic of the age in,
whick they were written. . The con-
clusion of the great work is as fol-
lows:

Now I pray to you all that hear this
little treatise or read it, that if there be
anything in it that liketh (pleaseth) them,
they thank our Lord Jesus Christ, from
whom proceedeth all wit and goodness;
and there be anything that displeasetn
them, I pray them that they put it to
the fault of my uncunning, and not to
my will, that would fain have said better
if "1 had cunning. Wherefore I beseech
you meekly, for the mercy of God, that
you pray for me that God may have mer-
cy on me, and forgive me my guilts, and
ebpeclally my translations .and inditings
of worldly varleties as is . the
“Tales of Canterbury,” all those which
gound unto sin, of the which Christ for
his great mercy forgive me; and I pray
him that from henceforth to my life’s
end he send me grace to bewalil my sins,
and to }mdv the salvation of my soul;
and grant me grace and space of very re-
pentance. penitence. confession and sat-
fsfaction, to do iIn this present life,
through the benign grace of bim that is
king of al] kings and priest of all priests,
that bought us with the precious blood
of his beart, $0 that I migit be one of
them &t the . iay of dooxn thnt ahull be

saved. Amep. P

.,4

¥ PAucn: rnnmoms. i

R-lued Art work- tc} Be Atatn Ume |3

i;uq"’:" o \\“"V"' "‘f

.The news .that the Rouse. lt Yords
committee is once more to inspect the:
ruined frescoes of the palace of Wests
minster. which are foy 'the purpose
to be disinterred from  beneath the
wall paper long stnce drawn over them
as a means for decently burying the
‘remains of what had been the young

.And hneixhlm “Hs himself; and zheretore’
would .rne his ;

Mixhty ln brawn and bones'u.,Mﬂler ;

Ang ‘lrom m hluge l&’hzlx} door r.ould-v

{30’ ‘conjunct
" ‘ate all the -wach
1thix “plan when
»gnslneer for

Hls mouth gaped like -, Iurnnne,_,.and |

Coarsc jests and oaths 'Loo olten !ro:n it]pesses as gn ele
Fram ﬁfu in gss{ 98. whei he desighed and

‘| 8ion in combinatjoir Potary converter

1 of which the initial sost as weil.as the
| has been largely

and the Sompnoun (ecclesfastical-gum- | %

Ji'oad and ‘he h&

dence Yy right of rank, ‘and tells the’
‘| beautiful story: of “Palamon and Ar-

and enchantment, of which Milton has'’

of Bath. There are two o1 three tales,.”

sufficient excuse for them to say that.

‘the tm.nsactioxp
3’” 0. ¥
!‘ecured he Wﬂ-l

.(7b1'd " enforce his own.
q Pro ive ideas in elec-
‘tric -traction end other imoprtant
mnt'&rf (fe has Made valuable cons:

. briefly

_Xenerating un!
sforage batted
'-116",0&! ‘and to
’, includingg®
ding by elejtric’
first emp yed |

5 3

Afor equallzlt};

elevaiors, of the
matars, - Mr.-.

hp

hicago ' ‘boa
§\&s since hzcomen

d engm

ie" Tatiway pion er

trade fn 1§65, ans]
commen practice.

“One "of this em gc-

equippe he Chicago & Mi'waukee
Electric railway WIth high tenslon al-
ternating current for, Power transmis-

storage battery sub-stations, by means
exXpense of operatipg #lectric railw&b's.

r&uced
‘While the constfyction of thls ﬂlne
.company owping |
d 60 great Was
new interests;to
¥rs forced to wmke )
#completion of - tlze
sequence, o
s o

7 risk under

-assyme . the ﬂ.n
Buccessful opeérs tion i order to de&
onstrate the “feasibifity of this n'w
'type of traction. of which he was the
father. ' This plai ¥4 proven a rre-
mendous successfians’ degpite the e&rlY
opposition {t ence«untercd from m

who ‘ought to ha;j *known better 1t
at once became thgh..tandard typef of
constryction . for g terurban electric
roads that has sifte) been unfversally
followed-and finds il highest devel-
opment in ‘the m: cent equipment
of the New York Cenfral railroad late-
ly put in operation. : :

!l'he New Vo

‘The latter road -
Arnold in 1801 to
upon the feesibility -
erating its trains {in u_nd out of New
York city, and as 4 member of the
electric traction commission of that
road he has for the¢ past five years
been engaged, in coapection with his
other work, in carryjng out the plans
for electrifying over $00 miles of track,
which, with the termina! thus being
created, involves ap exp iture  of
over $60,000,000, by ans of which im-
provement all train,, on the road with-
in thirty miles of Npw York will be
propelled by electricity, many of them
being in operation ai the present time.

In 1902 Mr. Arnold was commissioned
by the city of Chicago to make an ex-
haustive gtudy angd {o report. upon the
entire traction Rystem within, its wide
domains, which wori fnvolved the val-
uation and designing of properties
amounting to apprntlmateh $100,000,~
000. Al that time thegailway properties
were in a8 poor phyfical condition, as
the companies dia t feel warranted
in properly maintaigng them, on ac-
count of the early gupiration of their
most important fran@hises and with no
assurance of these rranchises being re-
newed; the obsolete fble systems were

Work. ' , 3

,mmission‘ed Mr.
tudy and report
¥f electricglly op-

stil] in operation and divisional owner-
ehip and operatipn phereby the busi-
ness district was fiiigd with innumera-
ble loops existed, d there was no
provision for tmnv!errlng passengers
between the carsiof.1hé different com-

tra fare.

universal gry g
' }-cmzt;z% :
appropriated

hope of a nation’s enthusiasm, once
eenes Jdwvatwrs  atbtantissrs \éa +hia hicohlor

panies without t“r pgvn\ent of an ex-

The traction qution had been &

Iitical football fa, rs, fhe citigens
and the enmpanes Jpked ‘@skance %p
-each. other and J‘-_l'&l}iﬁclul -ownersh

RRemed to- ﬂvﬂny‘:; tha "snly hepe,

whila others werg 4

u.ds sure that it
*as, not, althougy

véryone joined in
f -& golution that
F¥ice. But :$10.000.

q,ue

rt, and  al-.

Y o
though others ofter i undertake its
ir',anumm;l tsstrﬂlu o ﬁrx\;@r-
Mold wps selected’ agih, A best suits |-
ql ‘}cr’ the work, itot. bnl&on 'c’c'co nt

ot his “wkill aml- erie 28 gn én-
 gineer,  but"algo on. lccmmt ot hlu

cfvic-pridé and the general belief in his

{the case of the New-¥ork Cen:r

¥ o{ electrically equipping -all.
ste.

mtegﬁtv. the latter an elemen't of no
A

rinarimaoartaios Hon' sorreact ‘o n.l

in Progress, arid the ‘efforts of others |
since, ‘g ‘successful single phase  rall-
' way system has been evolved -and is
now being.
steam rallroade, one of the most im-
pomnt installations beipg that of -the
St. ' Clair tunnel of the Grand Trunk
rallway -system  connecting ,Port
4 Huron, Michigan, and Sarnia, Ontario,
thls work * belng under “Mr. Amold’

\charge
Similar systems ‘are likewise belng
installed” by the  New York, New
Haven & #artford :ahd.the Erie Rajl-
iray companies,
‘Tter company being '‘cérried on under a
“pommisgion 0f which Mr. Arpold is'a
member, -3hd for this company, 13' ti,n
6

'made h ‘original invesugatlon and
*report 8s”fo’the feasibility. .of ?ectri-
tylng !ts rburban ﬂne: :

Mr. "Arnold has ‘contributed exten-

1 8lvely to:the discusisions of the jtechni-

cal socjelies to. .which he belopgs and
"has ‘written many treatises, his most
voluminous work belng “The Chicago
Transportation Problem’ (1902), and
-svhich,~as préviousty stated, has since
become & text book on traction mat-
ters, He is aleo the author of numer-
ous -reports for the ity of Chicago,
‘for which he has acted as- consulting
engineer for several years, and ‘he is
:now gcting in a ‘similar capacity, for
the Wisconsin state rallroad ‘commis-
' sion ‘and for the city of Toronto, Can-
iada, in the adjustment of their re-
spective relationships to the ttractfon
companies. - -In. addition to this .he
has recently been asked by the gbv-
‘ernment : ¢commission .controlling  *the
‘Victorian railways,
ceptiry: «fcommission to go to . Aus-
tralia and repori upon -the duirablllty
“6f: the
am railway lines, enterlnt Mel'—
bourne.

Of thef many societies of which he
is a member, the American society of
civil engineers..and the American as-
sociation for the advancement of sci-
ence, are woriny of especial mention,
and he has received medals for inven--
tion or engineering achievements from
the Franklin institute of Philadelphia,
the Trans-Mississippl exposition of.
Omaha, the Pan-American exposition

at Buffglo and the Univezsa.l exposl-i

tion at St. Louis.

Mr. Arnold has ]ectured upoh sengi-
neering subjects before mdhy of the.
leading universities and -colleges -of
the vountry, and in 1897 delivered at |
the university of Nebraska ‘@ course’

of ten lectures upon engineering sub-:
1 Jects.

In recognition of hig work that
ingtitution conferred on him in June,
1898, the degree of E. E. In-1903 he re-
celved from Hillsdale college an en-
groseed testimonial diploma in recog-
nition of his “Distinguished learning
and achievement in invention and in
mechanicel . and electrical  engineer-
ing,” ‘a form bf honor -of much more
significance Lhan a degree. G

Recelved Many Honors.

In 1903-04 Mr. Arnold received the
greatest honor -that can be bestowed.
upon an electrical engineer when he/
was elected the. president of the
American {nstitute of electrical engi-
neers, & consideration all the more.
distinguished since he was the first
and only western man up to the pres-
ent time to receive this token of high
esteem. He further represented this
society from 1803-07 as trustee of the
United Engineering society which was
organized Yor the purpose of acting
as trustee for the expenditure of $1,-
500,000, given by Andrew Carnegie for
the ereciion of the engineering soci-
ety's building in the city of New
York, which was dedicated on April
16 of this year by the steel master. ]

In 1800 Mr. Arnold was a delegale
from the American institute of elec-
trical engineers to the internatjonal

V2~ lectrical congress, s Parls, and i 1604-

acted as chairman wof  the ‘executive!l
committee and wice president of the
internationa] .electrical’ congresg at 8t.
fouls. -In 1’06-7 he was pre.sident of
the western socliely of sugincers,
which he acted as trustee from 1300 to
1902, and {§ now go acting. In 1905.he
wae elected a stee of Hillsdale col-

CITY 16 12 ST 2Ot 1
ing, and has served as president of the
Chicago alumni associations, of Hills-

daje .colfege and ‘the University ot Ne-

pragska, and i now president of the

| €hicago-Cornell association. He is also

a member of the Union League and
South Shore clubs of Chicago. and of
the Transportation a.nd Englneera
clubs of New York.
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BOSPON, May - 18, 1807.—About all
tha: keeps the -sky trom being dark-
‘ened’ in the more thickly .populated
portions “of this ‘country by the ever
expanding network of telephone wires
is; the “ecustom ‘that has ‘grown up.
among the engineers of concentrating |
their -circuits in aerial cables. Simi-
larly about all that grevents the avail-
able supply of tall s‘ra.lght sticks of
timber, ,0f the varieties capable of re-
sisting the .effect of the moisture of
the ground, from being exhausted by |

the demand for telephone poles is this|

same improved method of hanging
the wires that carry the long distange
communications of ‘the mnation. 8o
that the average man, as he travels
along highways and byways, and
notes, . swinging from poles that are
not overloaded »and. not of excessive
length, ‘the fat but not ungraceful
cables, has reason for thankfulness
that their invention‘came in time to
furnish relief at the beginning of the
present era ¢f WMprecedented demand
for telephone service. .A . aingle cable
will carry wires which spread out on
Crossarms : “would darken the roa.dway
béeneath.

This uerelopment of the "cuble idea
is one pf the bost important in the
recent latory of telephony.  The
figures e total amount of ‘wire
try for carrying tele-’
phonic commu feations have become

aslou.ndi T A meet the needs of
more 000 Bell subscribers
there “3 . according to - the
Jates, an. ort of the Amenw.n

Telephonip’ ang.
not less than §Y07,732 miles of wire.
The exaci number of miles operated
by  independant systems cannot be
glven but as g .recent .careful esti-
mate makes the number of independ-
ent telephone (mtations In .the .United
States : in the zeighborhood of 2,000,-
000,418 safe to estimate that in this’
country alone;mpearly if not quite 10,-'

dally use, or anough to .reach from the
earth to the ‘moon more thap- Sforty
times. We thing of ‘the #fun as a
luminary that'’'is enormously distant
from -this p]anet. Yet the telephoge
vwire mileage 7of the United States
would already cofer gbout one-ninth
of the distance, and &t the present
rate of Increase this country within a
few decades <is likely .to have wire
enough, ‘if such a thing were, possible
to 1oop a4 complete telephonic circuit
through  the central energy plant of

least one telephone to five persons is
probable, and .our population eontinues
to grow rapidly. That means a very
large wire mileage half  a century
hence.

--But it is not possible &t present to
put all telephone wire underground,
and it may never be possible. Even
for local systems the subterranean
construction is expensive, so that only
in Jarger cities and towns will the
conditions of trafic permit in its in-
troduction,

A good overhead c1r<:uit of open
wire enables the business man in New
‘'York to converse with the business
man in Chicago or St. Louls almost
as readily as if he were in the next
room.’ If the wires between Gotham
and the Windy City were buried, even
though the most improved form of
conduit construction should be used,
hardly an WELEDBEoUNE oould get
'through, (for. the .current in a cable
circuit “decays” rapidly. In the more
thtckly setled portlons of our country

engineers e llmdy declaﬁn‘ that

the toll circhits must,so far as possi- \ .

ble, be kept overhead and of- open

wire construction through their entire -
is,

length, for .where one " of them
thrown into underground cable for a
few- miles in the neighborhood of a
city an appreciable effect on the long
distance ‘transmission is noted, al-
though in the urban systern itself the

service is absolutely satistactory and’

even
call it
The present extensive use of ‘over-
head cable involves a radical depart-
ure. The telephone companies in the.
early days naturally followed the cue-
tom -of the telegraph compa.niel in
stringing -single pairs of “wires on
poles. Whenever the business grew
rapidly it became necessary o' pet
Yery tall and heavy poles, often tow-
ering above the trees of the street or
highway. - To these many crossarms
were attached in order that the pole
should accommodate as many wires as
possible. Even thus a pole would be-
come overioaded. The exposure of sc
many wires offered a great chance

“snapy,” as the t.elephone men

4

for the collection of sleet in the win- °

‘ter time and led pow and then to one

of .those annoyi bregkdowns of the
service which, with the ‘best of man-
egement, will sometimes occur. i

A remedy for the overloaded condi-. .

tion of the poles was fortunately  de-
Vised about the beginning of the pres-
ent marked e.xpanﬂlon of the traf
In the city of Pittsburg the enginex,
bad ar especially difficult task bec&use

-
-

the topography is exceedingly rouzh.u‘

with winding streets and almost an en-,
tire absence of unsable alleys. For em-
ployment in such a community open
wire lines were particularly . lmpmcti-

cable, and.about 1897 the system was

worked out and decided upon that has
become known as the serial eable, or-
all-cable gystem. This has now become
very familiar throughout the I/nited
States, Its gener’.l adoption led Presi-
dent Frederick P, Fish, of the Ameri-
can Telephone -.nd Telegraph com-
pany, to say in his report of progress
dyring 1906:

‘“The improvement in eables, mgde
within the past few years has revolu-
tionized the art of telephone line con-
struction. Nof only is it now posmibis
to place fn underground dpcts cables
containing four hundred or even six
hundred circuits, .but a pole Nne the
carrying capacity of which would have
been exhausted by forty pairs of open
wires, can carry six hundred pairs of
wires in the form of cables. The old-
fashioned exchange pole line - rarely
carried more than twenty pairs of open
wires. When an open wire aerial line
has reached the low limit of its earry-
ing capsacity, it must be taken down
and a larger line built, unless there is
an opportunity for & new line, which
frequently is not the case. In either
event there {s 8 great waste as .com-
pared with a type of construction in
which, by the use of cables, a given
pole line may have & capacity many
times as great. Sound economy has
many times in the past year required
the scrapping of all the wires on a pole
line, cable being substituted for them.
as the only way of securing the en-
largement of facliities that was re-
quired, and not infrequently it has
WAL IMESSITY ‘G recoimdorudt . ‘ine
whole line as the cheapest way of me-
curing the opportunlty for ;rowth that
was required.”

L GET‘!‘I"’G A’l‘ A CROP ESTIMATE.

gqy qpe l;.o&-enu-enf Agpents Gpthet
the ‘Data pnd Compile Reports. °

\w York emng Post: The publi-
cation of the May erop report gives in-
terest to the method of tabulating and’
collecting the statistics that are gath-
ered by 162,000 agents throughout the
crop area. Much has been accomp-

lished within the last few vears in |

:gree very closely,
“As a general rule, ;ppllca.ble to all
sticgl work, the honest errors of,
in ent among observers of the same
facts are of slight importance in ‘ar-
rays’ embracing hundreds of. thous-
ands of observations. Errors of col-
lusion and bias are dangerous and. viti-
ating where and whonever they oc-
cur, but they cannot often, {f aver,
escape the refined procesmes of elimi-
na.t.lon now in vogue in the stattstical
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