If one were to accept the views ad-
vocated by certain Canadian papers
not at present enjoying the u&atmnago
of the government, one would be dis-
posed to believe that all positions in
‘the ‘civil :service are filled by “pull,”
and that.the recipients of such promo-:
tion; have .one common énd in view—
graft. So writes the editor of .the.
Geological Survey. in the Canadian
Mining Journal. y ¥ !

The department of the geological
Burvey—now officially designated the

. départment of mines—has happily been
practically free from political patron-
age, and “the ‘minister, the mnominal
head of:'the department, has honestly
endeavored to appoint as director that
man best fitted to" fill the position,
¢ Fortunately for the survey, there
have been few opportunities for the
minister 'to exercise his discretion. Lo~
Ban created the Canadian survey and
raised -it to a standard difficult for
even such men as Selwyn and Dawson
to maintain. After Dawson's death
the goyernment determined. that fu-
ture directors of the Canadian geologi-
<gl survey should themselves be Can-
l,!%!a;hs. The time had gone by when
we needed to send to ‘England or Aus-
‘tralia to find a competent director.
Scientists, Canada could supply in
plenty, and scientists who, by reason
of their special knowledge of Cana-
dian - conditions, were more fitted for
the position than.any stranger could
Possibly be. But.a scientist—especial-
Iy in these days when scientists adopt
specialties—is not necessarily an ad~
mijnistrator; . indeed, it is more often
'the case that a scientist cannot ad-
ministrate at all.’ When it is taken
into consideration ‘that the director of
the survey is expected to successfully
control fifty or sixty men, each of
whom believes that his own brand of
Science ranks higheéer  in importance
than any other; -and that one of the
director’s principal duties is 'to so ap-
portion their work over-this huge Do-
mihion as te extract the greatest ben-
efit, both scientific and  economic,
while not clashing with the work being
aecomplished . by the . provincial sur-
yeys, it can be readily understood that
& first class director must be not only
a first class scientist, but, above all,
an’ able administratér. 5
.. Researches in Labrador
- Those who read Mr. Low’s reports on
his researches in Labrador or: his . voy-
8ge in the Neptune, were repared- to
hear of his appointment to dirsctor-
shi;:. ,No;c;:ﬁ vg:p haatreatg ttllx‘eso Tres
ports can apprecia 18t Mr.
Low has the two requisites that com-

bine fo make an able director—a thor-
ough knowledge of geology and a fine
power of admmistra‘tlon. : i

Mr. Low was born in. Montreal on
May 24, 1861, and is Beuoﬁ"gl to have
succeeded in getting Into more scrapes
as a youngster than’' would ,make a
~&o0d record ‘for any two average Can-

. adian school boys—which is a suffi-
clently large order.” He was educated
at:the public schools, and ‘soon evinced

- 80 decided a taste for applied science
‘that he ‘was: allowed to make it his
specialty. . He entered the applied sci-
ence faculty of Mc@ill im- 1878 - ama
leﬁh‘fﬂrﬁ{! ;‘2 k' hohors in’ nat-

ug% :ﬁie&co 4n 1 3 PRea

Vith His inborn 19ve .of knowledgs
was’ inter,wa?én-"-ﬂ' 15 80 frequently
the ¢ase—an ‘inborn love 'of sports.
Many of  the director's staunchest
friends today were his friends or foes
of the football field and hockey rink of
many years ago. Indeed, hockey was
not played at all in Ottawa until in-
troduced by Mr. Low, and some of ‘the
Mmost_strenuous football matches ever
witnessed in that town were won and
lost by the Ottawa Football club, which

r. Low captained for -many years.

: 81 Mr. Low was appointed as a
‘Student_ assistant” to an -exploration
party sent by ‘the geological -survey to
the Gaspe peninsula, an m  that
time to the present day his Work may
be followed in the survey’'s reports.
His work-but not his life—for it has
‘ever been ‘an unwritten law with the

survey officers that as littlé as possible
should 'be made' of difficulties over=
come or danger averted. In this re-
spect Mr. Low , has followed the sur-
vey traditions with almost irritating
fidelity, and only those who know 'the
conditions gf ‘northern travel can read
between thé lines or suspect, from per-

what risks have been run, or what suf-
fering has been endured. His reports,
like poets, “ ., . . lose half the praise
they should = have " got, could it be
known. what. ‘they * discreetly blot.”
Field Geologists Scarce ..

A “student assistant” on his first ex-
pedition - is - very carefully watched;
the survey is always on 'the lookout
for new material. Good fleld geologists
are scarce, for the first essential in 3
budding field officer is observation, and
the-power of observation in this age ‘ot
cram is becoming, as is well known,
rarer and more rare. But:in this Do-
minion, mostly unsurveyed—except in
e very superficial manner—the field
geologist Is practically useless unless
he combine with his knowledge and
faculty. _for - observation,: & splendid
constitution, large powers of endur-
ance a spirit of determination
that, when it fails, is called pig-head-
ed obstinacy, or, when: it succeeds, un-
swerving - persistency, iy

That in Mr. Low these umisual fac-
tors were combined became apparent
during his first fleld work in Gaspe,
and, on .the recommendation of "Dr.
Ells, who was in charge of the party,
he was offered and accepted a perman-
ent position on the survey ‘staff, ;

~From that time it has always been
recognized- that. Mr. Low was in the
running  for the directorship, and it
‘was pretty generally known that to.be
director became, in- after years, -his
chief ‘ambition. So-well was this rec-
ognized that, one Christmas, some wag
on the ‘staff brought out a Christmas
card containing “quotations” for ‘the
geological survey, and apportioned th
following lines to “A. P. 55”: !

‘Hagd on Shakespeare
'“Low was his name, but great was

his desire.”—Shakespeare.

was rather unkind to ascribe the lines
to our national poet, who never per-
Petrated anything like them. Fas

In 1884 an expedition ‘was sent by
the Quebec government and -the geo-
logical. survey to make a report on the
Mistassini district, and especially to
survey those portions of Mistassini
lake that had been left uncompleted
by McEwart and Richardson. A Que-
bee Jland. surveyor was in charge of
the party, to which Mr. Low was at-
tached as a geologist. The methods
employed by the expedition were not
such as weuld recommend themseélves
to any officer of the geological survey,
to whom ‘‘hustle” becomes the first
essential direetly the flight of winter
makes field-work possible. - . Kicking
his: heels in Quebec; waiting :for the
expedition to meve, was not Mp. Low’s
ideal of geological research, gng -he
started ~on - his sdwn account up the
Bersipils river, supposing that the main
party—unhampered by -field. .work—
would soon ov e hims.

He reached e Pipmuakin, but no
main party appeared and he was com-
pelled to returnfor-food. - Delay after
delay occurred, and it was .actually not
until late August that the expedition
at last got-away. The natural conse-
quences ensued. Blizzards caused fro-
zen hands, frozen feet, food ran short
and the game that had:been counted
on falled to appear. The party lived
for some time on starvation rations,
eked - out ‘with an occasional beaver
but for ‘which the. entire expedition
would have suffered the same. fate as
befell the - unfortunate ; Indians last
month, whose skeleton bodies lined the.
Same route, and whose fate was made
known by one of the survivors, John
Bastian, who acted as Mr: Low’s guide
on three trips in Labrador.

using Mr.: Low’s geological ‘reports,.

The hit was a fair one, though' it{

{ was the  anki

T ————

* The ‘exhausted expedition eventually
reached the Hudson’s ‘Bay company’s
Dost ‘on  Mistassini lake, where they
arranged to winter, From Mr. Low's
point of wiew, .everything had been
diappointment. ' Nedrly a year - gone
‘by and practically nothing done. There
was, however, time to think—weeks of
leisure—and Mr. Low employed=it in
coming to a noteworthy decision. He
left ‘the post in' February, arrived in

viewed Dr. Selwyn, the director. What
Dassed is known only to Dr. Selwyn,
Mr. Low and the minister, but in a
few days Mr. Low—with J. M. Macoun
as _assistant—set out once more for
Lake Mistassinia, armed with a letter
glving him complete icharge of the ex-
pedition. But it was more by good
luck than good/management that these
two. officers ever reached the lake.
Untaught by previous experience, they
‘counted on making the average number
of miles per day and on living largely
on: the country.  Soft weather made
travel terribly slow, the game perverse-
ly refused to’'be accommodating, even
the beavers: kept ‘away—angd the- two
white ‘mén, with six ‘Indians; founa
themselves half starved and fearfully
Weak at "Lake Chibougamau, = sixty
‘miles from the nearest post.

It became évident that for the whole
party to make a forced march meant
death to, some, of them, and Mr. Low
called for a couple ‘of “volunteers to
hurry to the post with news of their
‘plight. At the same time it was ar-
ranged that the pary should move as
qQuickly as possible along -the trail, in
the endeavor 'to save a few hours. The
volunteers accomplished their mission
admirably, but the stafving party

lowed it for some twenty miles, and
were obliged to camp, in view of the
danger of missing the ‘resctiers with
food,  Mr. Low describes the first
tweénty-fou¥ hours of absolute starva-
tion 4s very painful, but adds, strange-
ly enough, that during the subsequent
four days he 'and the men suffered
fvery little. =~ -
Arrival -of Food :

What Was worse than the starvation
ety as to whether the
‘volunteers womld be able to reach the
post.. On the fifth dgy, food, supplied
by the H. B. ¢company, arrived. It was
Only flour and lard, but to the starv-
Ang men it was beefsteak and onions.
‘They made a meal that Mr. Low des-
cribes as “an elégant sufficlency,” and
[immediately afterwards started = for
Lake Wakonichi, but Soon encounter-
ed .more food-—bacon this time—sent
fram the same sourcé—angd encompass-
ed another meal, - whose _proportions
did not seem .in the least handicapped
by the previous Garga'ntugn_r‘ggqst. .
“Crossing - Lake Wakonichi .the party
met with-its first piece of good luck.
In ‘a net -set by some.trapper they
founa a.:lake trout weighing. nearly
twenty pounds, and it can be imagined
awhat a meal this made, cooked with
flopr-and bacon. .5 o . 0
~Barly insMay the Mistassinl post
was reached; and Mr. Low took over
charge, the first ‘of the many  that
have been entrusted to him, from which
time he ‘has been .regarded as the
standard authority on-the geology of
that. huge tract commonly known as
the Labrador peninsula. T
4 Paddling Ice-blooks <
‘Of" his obsérvations and éXperiences
in the Mistassini: district Mr. Low
could fill a goodly sized book and still
leave smuch untold. In the space of
this' short sketeh it is ‘impossible to
do -more than' allude to the incidents
of his travels, but one fact regarding
Lake Mistassini it-is difficult to refrain
from mentioning.. On May 24, an In-
dian -attached . to Cleary’s trading
camp, left the post and crossed the-lake
on his -heavily laden sled. At noon

Ottawa the first of March, and inter-|

missed the trail when they hag ‘fol-|

Low. and Macoun 'were paddling ice-
blocks in the lake, and 'in the after-
noon A. P. celebrated hif birthday by
‘énjoying quite a long swim: The tem-
perature was 84 degrees in’ the shade,
and proved to be

_that summer. i ;

The survey of the lake was. complet-
ed in July,.after which the party sur-
veyed the Rupert river to  Rupert
house, journeyed to Moose Fatcory, as-
cended the Moose .river, and even-
tually reached Missinabie, where the
Canadian Pacific railway was in
course of construction.

In 1886 Mr. Low ‘was instructed to

Keewatin, to survey the .Severn river,
and t0 return via Oxford lake and
Norway house, Prof. Macoun’s son
wds again appointed as assistant, and
together they journeyed up the Berens
river from . Lake . Winnipeg. They
found the. outlet of - Favorable lake,
though, if the truth must be told, they
found it by accident, and follawed. it
to Severn lake. .The season was ex-
| ceptionally dry; mno rain fell for. six

mosphere, taking; sights became dif-
ficult, and sometimes impossible, and

| the .travelers once more found -them-|.

selves on starvation rations. For 300
miles no ‘human. being was met nor
any. game near enough te be shot. At
last -an. Indian and his squaw. were
sighted in a canoe .trying to escape
notice. 'When called-upon they endea-
wored to outdistance-the -party, and ¢
long chase ensued, ending, after ten
miles’ hard paddling, in  the couple
being caught. ‘ i :
¢ No Food to Spare

_They had no food to spare—scarcéely
sufficient indeed, to take them  to

rout Lake, the nearest H.B.C: post.'

hey were, however, induced to act as
guides, and, with their help, the party
arrived at Trout Lake before the want
| 0f nourishment had caused any’ seri-'
Ous harm. The Hudson Bay agent
was only able to supply them with fish
pemmican, which, for the uninitiated,’
it may be explained ‘consists 'of boiled;
fish, dried and pounded, stored” in
birchybark baskets, with, generally, a
rabbit-skin holding fish off in'which to
cook ‘the dppetizing' concoction: - Furs
nished with what, after their - ‘priva-
tions, seemed' to be ‘lixury, the party

In a reach of the 'stream what: they
thought was a rapid turned out to be
4 fall eight feet high, and trouble en-
sued. The ‘firgt cancé ‘actually ' rode
the orest.and-fell into the river below
‘withéut upsetting or: sustaining™ any
harm. It. however; displaced: some loose
rocks just before: taking ‘the “plunge,
and ‘the second canove, striking. these,
never had a fair chance.” - The -canoe
was so badly damaged that only with
great .difficulty did.the party succeed
in nursing it to Fort Severn, but the
precious pemmican wastunharmed, and
in comparison to that; the rest matters
ed little: . WEBHR . VUOES
At Fort Severn unsuccessful effbrts
Wwere. madectojobtdin, guother. cance. At
was deécided to repair the ‘hoat_as much
a3 was feasible, afd ' coast westward
to York ‘factory. During thi¥ westward
{rip, camp was pitcHed at night on the
dreary ‘mud flats that characterize this
portion of Hudson B&y. On the second
night a storm arose ‘that played havoc
but

£X

not only with Mr, "Low's ‘tent,
With his intentions. "
Vagaries of the Wind - -
The wind picked ‘Up one of the ca-
noes-—they had been staked down as
usual—blew it across the tent, which
it tore down, and" damaged both tent
and -boat beyond -repair. - Macoun Tre-
turned to Fort Severn with  instruc-
tions to procure™a boat of some sort—
honestly if he could; but to procure a
boat. Here again good luck intervened,
for, after some days, . Macoun wasg

the highest recorded|

find the outlet of Faverable lake, in|

weeks, forest fires. obscured the at-

continued down the Severn River, but] '

bottomed boat lent by the H. B. C. The
‘boat had been made at Fort Churehill,
had_drifted away and had turned up
fat Severn post just in time to loan to
Macoun. ) !
Though' the boat made good way
before a fair wind, tacking with her
was a tedious business, so much so in-
deed that when M¥. Low shot a polar
bear he was unable to capture _the
prize owing to the difficulty of beat-
 ing against the wind. Game, however,
was plentiful. 'Ducks, geése and cari-
bou were easily obtained, so fhat the
io,s,s of the bear was not a serious mat-
er. et
York Factory was 'safely reached,
and a.river boat was obtained. Mr.
Low reached Norway House just as
W. H. Gilder and his party were set-
.]t;ng, out on their search for the North
ole,

and afterwards in the country north
Surveys, the results of which, are they
not written in the chronicles of - the
-Geological survey?
Quebec Northern Boundary

In 1892 it was determined to map
the new northern boundary of the
Province of Quebec. It seemed taken
as granted that the officer in charge
would be Mr. Low, and Mr. Low was
duly’ appointed. He travelled north
from Lake St. John to Mistassini,
crossed from ‘the Rupert river ‘to the
Hastmain river,” and made the first
instrumental survey on record of the
western portion ' of that large stream.
In the following :year he traveled by
the same route to the Eastmain river,
which he surveyed to its head. After
wards he began a series of geologiaal
explorations in Ungava, the results of

clally known. as Part L.: volume . VIIE.
This Publication has ‘remained “gvet
since, and seems liKely to remain for
Some time, the - standard  geological
work on, the Labrador peninsula. ; °

The party portdaged to the head wat-
Nichiknn.” The

de.to Kanlaptskeh lako; the Kanier
made. to. Ka; : lake;, the ax
piskauizi -?‘:ﬂ %0 ..and sub
seqt&ntg the Larch hl‘g%yg’gk’si%
ers; to Chimo on. the' coast. .
No fuss was made. absut this. jour-
ney, no bombast displayed, no maga-
zines published illustrated articles with
larid head lines, Had' Mr. Low.or his
assistant (Captain—now Major—ia«
ton) died from privation; the newspap-
er. reporters would have craved for
copy and fought for photos, but as the
exploring party happened to be in
charge of an officer who understood
thg conditions, rsné!_zfqd the difficulties,
who went prepared for emer, Yy and
was fortified swith _expef\%‘hcg,’a % Tlives'
were lost, no pathetic diaries were
written, and the newspapers were too
Wise. to fill their columns with dry geo-
logical details.

"R T ltgtives}-bip of Hunge’;-

M1 Low had iterided wintéring at
Chinto, buf'a severe :a.fpmo'ﬁftg which
nearly’ofié Hundred natives succumbed
—induéed him to alter his plans, and
thé party were conveyed by the H. B,
Cu/’s steamer to' Rigolet. In'the fol-
lowing March the survey of the Hams=
iiton ‘river ‘was commenced., Twelve
éxtra natives had’ been engaged, and
each man—white and native—drew 200
pounds orra sléd. Progress was neces-
sarily - slow, but after some days the
spot to ‘which canoes had been -sent
was reached, and the extra men were
sent home.‘ ‘Though the Grand Falls
are not the largest or the most power«
ful in' the world, they run'the Victoria
Nyanza ‘a close second, and, compared
to them. Niagara is but a baby water-
fall. Mr. Low first saw this magnifi-
cent accident of nature from a cliff
nearly 500 feet high. He had - been

sighted ‘with four Indians in a flat-

wb.méd'qt the drresistible desire the

From 1887 to 1891 Mr. Low continu-.
ed to add to our knowledge of Cana-'
dian geology. At first in James Bay{

of the St Lawrence he made extensive’

which are embodied in g report offi=

ers of ‘Big River,. and down it-to Lake-
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spectator feels to throw himself into
the gorge, and had laughed, 'He de-
scribes his feeling, however, not as if
he had any desire to throw himself
dver the cliff, but as if someone be-
hind was pushing him, and, as happens
to all who view this extraordinary
sight, it waas with difficulty he was
brevented from precipating himself in-
to the gorge, under the belief that he
Wwas being violently shoved. The water
has-a sheer drop of 312 feet, but the
total fall of the river here is over 700
feet; and ‘it is estimated to give nine
million horsepower. Mr. Low has
pointed out the vast Dpossibilities of
this neglected power, which, there is
little doubt, will some day supply the
tg)'rentez- part of the provimce of Que-

y Excellent Iron Ore

It was after having mapped the head
‘Waters of Hamilton river that Mr.
Low reported large quantities of ex-
céllent iron ore along the valley. of the
Ashuanipi river and deposits of la-
bradorite in Lake Nichikum. TLabra-
dorite - is probably the most perfect

Ing stone of which we have any know-
ledge, and in the days to come, when
the valley of the Hamilton river is
being worked for iron, this wonderfully
streaked feldspar will be quarried in
enormous quantities,

The expedition returned by way of
the Romalne and St. John rivers, hav-
ing accomplished what was probably
the most interesting survey ever made
by the Canadian or any other govern-
ment, Fhk

By-this time Mr. Low. had come to
be recognized as the right man in the
right place—the right.place being Lab-
rador—and he spent most of the fol-
‘_l,owl‘n& five years in mapping the least
known: portions of ‘Ungava., As'a wel-
¢ome break in these desolate surveys
he was sent in 1900 to the Paris exhi-
s Bitlon“to “superintend - the. Canadian
mineral exhibit.

[ The’ continual mention in the geo-
logical survey reports:.of first-class
magnetite and hemmtite.in  Labrador
and on the jslands 6f Hudson Bay had
attracted the attention of « American
¢apitalists, ‘and on Mr. Low's. return

ﬂité‘m;’ i ‘services in. prospect-

ing. the Nastapoks: islands. Many years
ago, that-sage obaerver, Hudibras, re-
ferred to- - ¢ L %
“ . . the evils-that do environ
The man that meddles with cold iron.”
In this case the evils were complicated
for difficult as it is to join the geologi-
cal.-survey, it is almost impossible
once you play the prodigal, to be again
embraced by those stony arms. " 0
Expedition to Polar Regions

Mr. Low, howéver, took chances and
made a detailed report on the iron de-
posits—he located 8,000 acres—of the
Nastapoka islands. His report has
never been made public, but it is une
derstood tHat'though the ore was both
plentiful and of first class quality, he
considered the economic conditions too
unfavorable for profitable mining. No-
thing; ‘Perhaps, ‘{s' moPes to Wi LOW's
credit than ‘the fact that the geologi-
cal survey jumped at his offer to Te-
Join the service, and he was imme-
alately marked as one of ‘the few pos-
sible candidates that could be put in
charge ‘of the éxpedition ‘the govern-
ment intended to despatch to the polar
regions. Eventually Mr. Low received
his commission as commander:of the
Neptune, and his report of ‘the work
performed by the expedition has be-
come an Arctic- clasaic.

It was In connection. with that re-
port that the present chronicler first
met Mr. Low, and thereby hangs a tale
80 good that, though Rome fall, it must
be told. ;

Mr. Low had made certain state-
ments which the writer in his capacity
as editor—and after having consulted

the Encyclopedia Britannica—queried

and certainly the most beautiful build--

and altered. The Arctic explorer
ceedingly wroth, interviewn ..

tor and tolg him that he ,

the expression as much a:

pleased, but he must not

facts. ' “Anyway,” saiq the i

gist, “where did you get

Rlon?” The editor meekl

.Oh, great heavens!” .aij

wWhy go to the Encycloped
consult a specialist?” Tt
brooded over this melanch.,
for some days and then .
tor of the Times, asking
foz:mation was not up-t«
ceived a letter to the effc t 1
the Times was not respon
ery sentence written, it cndey
ensure accuracy by inducin:
ists to write, and in this ¢,
ticle was supplied by the J
Labrador explorer, Mr. A. 1

Voyage of the Neptune

The report of the voyage of
tune, blue book though it wau
S0 materially in style and
from most other blue books
Bovernment decided to publish
edition de luxe. Seven thou: 1
were issded, but the demand v
great that before the wholesa)
sellers could ' be 'supplied the
edition had run out.

Among the many conclusions :
ed at in the “Voyage of ti > D
the following are probably
important, and the reasons t1
their. adoption are very forci
by the author:

1. The discovery of ti
except as a matter of sen
Bolutely useless,

2. With plenty of good luck
Northwest passage can be mad
Wwill never be a commercial route

3. The Hudson bay route for -

‘to Europe is not only practicab
is bound.ta be adopted in the
future,

4. Unless the government take
strong measures, the Eskimos are a
doomed race.

In 1805 the Quebec government re-

quested the Dominion government to
instruct the geological survey to make
a report upon the mineral areas in the
Lake Chibougamau district. Accom-
panying the request was a, rider to the
effect that of all the field officers in
the survey, Mr. Low would be the most
acceptable.. Mr. Low, accordingly,
was sent. His report could scarcely be
considered a very comforting document
for those deeply interested in Chibau-
gamau mining, but the author express-
ed the opinion that further prospecting
and cheaper transport may develop
Something really profitable in copper
and asbestos. !
" In April, 1906, Mr. Low was appoint-
ed director of the survey, and imme-
diately started on a stretch of hard
work that came mear to being his un-
doing, both physically and mentally.
Late hours at ‘the office and an attack
of “grip” were the cause of the evil,
and in January last Mr. Low was re-
ported ‘dying. . But the constitution of
a giant and the pluck that had pulled
him through’'so many narrow escapes
@ainé to his Téscue &rd aftér a ‘month's
anxious waiting the survéy heaved one
big sigh of rélief when the daily bul-
letin read “out of danger.”

The illness has left its mark. The re-
markably youthful appearance that
characterized the director is no longer
seen—

o

p . middle age
Has

sligh.tly'préssed its signet sage.”

But, fortunately, this is all. The
clearness of thought is still there, the
ability to decide quickly what line to
take, and the determination to take it
and stick to it are:still there; above all
he still retains the friendship and re-
spect of the staff—who, as one of them
remarked the other day—would “work
their fingers to the bone to do old Low
a turn.”

obert Fulton and

“The centenary,

P which takes place
during this month,

of the introduction
by Robert Fulton of navigation by
steam as a._ commercial Mmeans ; of
transpoft;in a: form that has proved
permanent, deserves more than a pass-
ing mention. Indeed, the fact that our
neighbors across the channel are cele-
brating the event—for the Maritime
exhibition now being held at Bordeaux
ds ostensibly with this aim—may be
lour excuse in this country, which eon-
tributed so much to that consummat-

- tion; for giving a brief account of the
circumstances leading up: to and con-
nected with what may-well be called
an epoch in material development,

It will be impossible in the limits
of this short article to refer to all the
experiments in navigation by steam
that have taken place, but reference to
the claims of two individuals which
have been put forward -very promin-
ently may be briefly made. They are
de Garay and Papin. Blasco de Garay,
@ Spanish  ship captain, is stated to
have used steam in 1543 in experiment:
on ships in the port of Barcelona, but
& scrutiny of the documents pre-
served in the national archives of Si-
mancas has revealed the fact that
there is no mention therein of steam
at all, and that actually the experi~
ments were with ;paddle-wheels turned
by mien only. 20

A stronger claim, and one that, cur-
fously enough, if ‘substantiated, would
antedate Fulton’s success almost exact-
ly. 100 years, necessitating therefore
that we should be celebrating thé bi-
centenary instead of the centenary, is
that attributed to Denis Papin in 1707.
After. a .very exhaustive examination
of all the documents, Prof. E. Gerland,
Ph: D, in-.a paper given before the
International Congress of Naval Ar-
_chitects,: at Bordeaux this July, con-
clusively shows that - Papin had not
got beyond the stage of paddle-wheels
actuated Dby  muscular power. It is
true that he intended applying steam
power to his boat, and was even sett-
ing out for England, where he hoped to
further his ideas, when his little craft
‘was broken up.-as an infringement of
their privileges by irate boatmen on
the Fulda at the end of September,
1707.. When it.1s remembered that
the only way known 'at the time in
which steam could be utllized, was to
raise water by pressure or suction up-
on its surface in a closed vessel, we
can see that it would have been ne-
cessary to ‘have used the water 80

raised on a water-wheel 'in order to

have obtained rotative motion. Papin
was before his time; indeed every in-
ventor is more or less, and while it
is necessary to progress that it should
be so, every engineer knows how cheap
ideas are, but how adifficult it is to
reduce them to practical form.

In experiments which led to definite
results of some value, ‘Several inven-
tors in New England seem.to have at-
tacked the ~problem simultaneously.
The need: for greater facilities-of tran-
sit on their extensive inland water-
ways must always have been felt. The
Impetus may have been given by the
removal of trade restrictions by the
War of ‘Independence,  1775-83; what
the nature of these restrictions had
been is.shown by the fact that the
art of -constructing. engines was to-
tally unknown in that country. A fact
not less pregnant is that in the years
beween 1776 ‘and 1782 great develop-
ments, exceeding those at any other
period of its history, had taken place
in the steam engine at the hands of
Watt, transforming it from the simple
pump of Newcomen into the rotative
engine, which was available for gen-
eral power purposes.

John Fitch, of Connecticut, <¢com-
menced his experiments in 1785, and,
having obtained from the State of New
Jersey a privilege for 14 years “for
making and using all kinds of steam-
boats,” Induced several gentlemen to
assist him financially and share in his
enterprise. In 1786 he moved a skiff
on ‘the. Deleware river by means of
paddles on.either side, the idea being
obviously borrowed from the Indian
and his cance. The engine he employ-
ed seems to have been one resembling
Waitt's construction; the paddles that
it put in motion were four sets acting
alternately, three on either side. Cur-
iously enough, had Fitch known it a
period of 20 years almost to a day
was to elapse before permanent suc-
cess was finally achieved. .

James Rumsey, who commenced his
experiments if anything earlier than
Fitch, revived an old idea—that of hy-
draulic propulsion—and was the first
to reduce it to a practical form. As
this only needed a pump to draw watetr
in at the bow and eject it at the stern,
the mechanical arrangements did not
involve anything ‘movel. In 1787 and
again in 1788 Rumsey succeeded in
propelling a vessel on the Potomac at
the rate of four miles an hour. He
proceeded to this country and, in 1788,
obtained a patent over here. Having

financially in his undertaking, his sys-
téem was tried on the Thames in 1793,
but as his death had occurred on the
eve of success the matter was allow-
ed to drop. The.plan has since been
-¢Xhaustively. tried' by the Admiralty
and others, but has not been found
more economical than other modes of
propulsion. It has, however, received
some little application in circumstances
requiring exceptional arrangements—
e.g., in lifeboats.

\Almost too well known to need more
than a passing mention are the ex-
periments of the Edinburgh banker
Patrick Miller. In 1788, having been
supplied by William Symington with
an engine of the form that the latter
had patented:.in the Dbreceding year.
Miller ‘had the satisfaction of attaining
a speed of five. miles:per hour with a
small double pleasure boat .on Dals-
winton Loch, in his estate in Dumfrie-
shire. This machinery has been pres
served and.is now  in the National
Museum at  South Kensington. A
trial on a- larger ‘scale was decided
upon; -one of Miller's ‘double bodts was
brought round from Leith to Grange-
mouth and was supplied” with an en-
gine of similar design to the last, built
at, Carron Iron Works; the result of
the trials, which took-: place on the
Forth and Cylde Canal, was even more
gratifying than before, for a speed of
seven miles per hour was attained.
Miller hardly seems to have :realized
the importance of his- experiments;
the feasibility of any. other application
than that to .inlan@ navigation ‘does
not seem to have occurred-to him. The
engine” was. not at all suitable for
everyday work even in smooth water,
since it relied on. ratchets.for obtain-
ing rotative motion, much in_the same
way as had been proposed ‘by Jona-
than Hulls in 1736. . Miller had met
with ‘but little . encouragement . from
the government of his day.in his .pub-
lic-spirited ~efforts for 'the improve-
ments of the arts, in which it is stat-
ed that he had expended as. much as
£380,000, and perhaps it i1s not sur-
prising that he prosecuted these exX«
periments no further. x i

John Fitch, with the help of -his
friends, built a third boat with whieh
they realized in-1788 a speed of over
six miles an hour; . in this boat the
paddles were all placed at the stern. A
fourth and similar boat gave an even
higher speed—i.e., eight miles an hour,
when tried at Philadelphia in 1790 be-
Wfore membérs of the Legislature of

interested an ' American "gentleman

Pennsylvania:  'The same summer the

‘boat was put upon the Delaware and
ran a passenger and freight service
‘between Philadelphia- and Bordentown,
‘but. failed to pay expenses. Possibly
the weight and size of the engine was
out of proportion to the power develop~
ed, . leaving little . displacement for
‘freight and passengers. Fitoh was
‘sent. to France by his jartners in 1791
for the purpose . of dntroducing steam-
boats there, but owing tothe disor-
ganized state of -the .country following

upon' the revolution; he was unable to| N

obtain workmen and he returned to
‘the states.. In 1798 he died in poverty
‘and disappeintment. It would take up
400 much time. more than to mention
‘the names of Read, Evans and Morey,
mone of whom, howevaer, appear to have
‘advanced a golution of the problem in
any way.

A most decisive step in advance was,
however, taken in''1801° by William
Symington. Lorg Dundas of Kerse,
governor of the Forth and Clyde canal,
concelving that' the power of both
horses and the wing could be replaced
on the canal, employed Symington to-
make an engihe for a vessel specially
built for the purpose, and named the
“Charlotte Dundas,” - after = his lord-
ship’s’ daughter. At a time when the
beam engine and other indirect. types
were the established practice, Syming-
ton patented and designed @ horizontal.
condensing ‘engine- diréctly actuating
the paddle-wheel,” ‘which was placed
In a 'récess-in the stern. This tug-
boat was ‘tried in 1802 and was a
compléte success. . The ‘canal proprie-
tors were not, However, of the same
opinion as their chairman; on the con-
trary theéy were convinced that damage
would result to the banks of the -canal
from ‘the wash of the paddles. As
nothing could:be done to remove their
prejudices; the boat was laid up at the
drawbridge at. Bainsford, near Carron
Ironworks, where it gradually went to
decay.  Lora Dundas, however, :gave
Symington an introduction to the Duke
of Bridgewater,. who was with diffi-
culty convinced, by the aild of & mo~
del; of the utllity of the invention, but
finally gave Symington an order for
eight hoats of similar congtruction to
the “Charlotte Dundas.” The death of
that nobleman, however, occurred in
1803, and the order was never executed.

Returning across the Atlantic, Col.
John Stevens, of Hoboken, N.J., in 1804
struck out in quite an original direc-
tion and had constructed & boat pro-
pelled by submeérged twin secrews. The
machinery was'remarkable, for besides
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a double-acting high-pressure cylinder:
driving the two shafts geared together,’
he had also 'made a fairly: efficient
water-tube boiler. To speed attained
was four miles an hour, and it appears
to have been only that he was ahead
of the state of the mechanical arts of
his day that prevented him prosecut-|
ing his experiments further.in. that
direction. The machinery is preserved
in working order at the Stevens In-'
stitute of Technology, at Hoboken,

i ‘

The final phase in the evolution of
the steamboat, the centenary of ,which1
is” now . being .celebrated, was the im-1
mediate origin of the fleets of palatial
steamers that are such striking objects
on.the rivers of the North American
Continent. Robert Fulton, of Penn-|
sylvania, had had unusyal opportuni-'
ties, by travel and by intercourse with
distinguished men of science, for ac-!
quiring information.
tural bent towards mechanics he seems
to have turned his attention while in
Paris in 1802 to nautical propulsion
by mechanical means:  :In 1803 he met
a4 kindred spirit in' Chancellor Reobert
R. Livingston, the U. 8. representative
to the French Govérnment. In 1798,
béfore this appointment, Livingston-
himself had been interested in stéam-|
boat projects, and had obtained an ex-
clusive privilege for 'mnavigating the
waters of the State of New York. With '
Livingston's financlal assistance, Ful-
ton conducted experiments on a-large
scale on the Seine, which wo satisffed
Livingston that he obtained a rehewal
of his privilege. " Fulton orderéd an en<
gine from Boulton, Watt and Co., and
made further experiments on the Seine
in“1804: TLater in ‘that year he visited
this "country, calling at Soho to ex-
plain his requirements in greater de-
tail, and also visited Symington in
Scotland, when he had a trip on the
“Charlotte Dundas,” and was gener-
ously given compilete information about
her. Fulton réturned to the' States,in
1808, his engine having arrived before
him. He lost noitime in-ordering a:
vessel to be built, ‘and in the spring
of 1807 Charles Brown launched for
Fulton from hisyvard on the East
(Hudson) river the “Clermont,” named
after the country residence of his as-
sociate, Chanceflor Livingston, who had
also recently returned home. Fulton
planned-and execiited the paddle-wheel
and the. parts connecting it with the
engine, which was of the bell-crank
type lately introduced by = Boulton,
Watt, and Co.; the boiler was of the
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ordinary land type, set in masonry.
With the boat only partially decked
over and with no guards to the paddle-
wheels, the “Clermont” ran her trial
trip on August 17, 1807, from New
York to Clermont, proceeding thence
the next day to Albany. The return
voyage was commenced the day fol-
lowing, the .round.trip of about 300
miles being accomplished at the rate
of nearly five miles per hour. During
the winter of 1807-8 the Clermont was
lengthened and the paddle-wheels were
boxéd in; she was flush-decked from
stem to stern and fitted with cabins
and berths. Before the end of the zea-
son she proved too small for the
number of people who thronged to take
bassage in her. The tide had turned,
pre:ludic? had been overcome, and the
new method of transportation had
come to stay. Fulton and Livingston
1ost no time {n building other hoats,
each one of greater displacement and
better found than the preceding. In
spite of their monopoly on the Hudson
which had been extended to 20 years
from 1807, they did not derive much
profit from their enterprise, for they
whére quickly assalled by unscrupulous

time with the above facts to come to
the conclusion that Fulton was not, as
has been so often claimed, especially
by his own countrymen, the inventor
of the 'steamboat any more than was
Stephenson in this country the inven-
tor of the locomotive engine., Rather
should they be regarded as master
minds who focus the knowledge of
their time and had an intuitive per-
ception of what are the elements ne-
cessary for success. Thus one was
successful in establishing a new me-
thod of transport by water and the
other by land.

&

New York an Electric City

“Did you ever' consider.* began ¢
young man who lived very far north in
Harlem, ““what a really electric ci
York is? Take my case.

“Each morning I am awakened by an
electric bell, pushed five flights down
by a kindly janitor. That starts thc day

“I hop into an electric subway train
and 'get downtown quickly as things
will permit. I buy two cigars
light them at an electric cigar 1

“Then I march into an elevator

persons both by running foul of their
boats on’the riverand also in the Law
Courts, where their opponents eventu-
ally succeeded in annulling their exclu-
sive privilege.

Even if Fulton had not succeeded the
evént would be celebrated just the
same, for the indefatigable Colonel
Stevens had turned his attention from
high-pressure steam and wscrews . to
low-pressure steam and paddle-wheels,
and succeeded, only a few days after
Fulton, in achieving a similar resuit
with & boat named the “Phoenix,” De-
barred from the Hudson by theé latter’s

monopoly, Robert L. Stevens, the son th

of Colone] Stevens, in 1809 took - the
boat from New York to Philadelphia,
where she \plied for many years: he
thus has the credit of being the first
to navigaté the open sea by steam.
All this happened several years be-
fore steam navigation was achieved in-

Europe, for it was not till 1812 that bel

Henry Bell commenced
“Comet” on .the Clyde.

Fulton was busy with the construc-
tion of a coast defence battery—the
first warship propelled by steam—at
the time of his death, which took place
in 1815 at the early age of 50 years,
He had the satisfaction of having lived
to see steam navigation sSuccessfully
established in nearly every civilized
part of the globe, -

running . the

is propelled upward by electricity
I scurry into my office.” If T am th
man in I turn on' an electric fan as
matter of habit.

“Maybe I get a call from the on
girl on an-electric telephone during t
morning. . If the day is an unusual one
I may get a message wired to me by
electricity.

“At noon I go to lunch and use t
same electric elevator. I ride a fo
blocks on an electric syrface car.

.after reaching my underground cafe !

seat myself under a cluster of elect
incandescent lights. As it happens th
1s an electric piano in my parti
restaurant which plays solemnly d

€ lunch hour, though there are ti
whan I wish it wouldn't.

“In the evening I dine hurriedlv :
another place downtown, surrounded 3
the commonplace electric affairs that
oneé éver notices, and then I hasten
town to a friend’s house. where I ms
my presence known by jabbing his b
four times. Of course it is an electric

ell.

“My friend and 7 2o somew
if the money affairs are in
We. may ride in an electric
the evening wanes. I rea

car
h iy

{home at a late hour, and h-fore
{to my apartment I throw on

switch whi¢h lights the lamps

of my mail box. . .
“All:T am waiting for now is to has ?

some ingenious chap invent sometl ing

better so that by turning on a «’ ]

little electric device I can hum‘ y_dob

without 'leaving home at all.”—New

It is not difficult at this distance ofl

York Sun.
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