UGAR FROM TR EES
(see page 386)
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MODEL LAUNCHES

AND YACHTS

The Best Value in the World

Think of the sport you can get from a Hobbies Launch or Yacht. They
will steam or sail beautifully on any model pond or lake and provide
endless opportunities for skill and racing. Nowhere will you get such
| value in boats it 1s only the huge sales

! I!', '-'\ | At which enable such excellent boats at
L ]1' 6 i such low prices. No boat 1s equal to N=

| it insist on seeing the name Hobbies / \-

.-'.m"rlr:mI"IIIﬂ?I[T[HFr I' I”‘ I-. i T.Il Lot

Thd |

-~ on the model.

BRITISH MADE & BEST

Lwo ol the models are sohid and two hollow.  The sails

are of stronge white hinen securely lashed with detachable

mast and spars. The runmng lhines.are Of strong water

ord and not the usual cheap string. lhe h alls are

acceurately cut and balanced and be LHHIH.I'».' hshed n
Lwo colours of bright enamel,

|
|
I
|
|
I
|
" ACE - . . 2’6 | WHITEWINGS 8’6
|
I
|
|
I
!
|
I
I

Deck 14 ins. 3! in, Beam. Deck 20! ins. 5 in. Beam.
Cut from the solid. Hollow hull, weighted keel.

PEEWIT - . 3’6 SEAGULL - - 15
Deck 143 ins. 34 in. Beam.
Cut from the solid.

Deck 23 ins. 5! in. Beam.
Hollow hull, weighted keel.

-i—_—-—__u_-———_-l

- . - b n - .1
| '-.'..I'_.'":"' b, On LN +'l ”‘l-'I-.IE.;':' Yd. on each

S A S . T S T S I T . T S . . S T S S N . S S R RN —

I_ — e _-.i .I_ — . S S - S S . . — — I
I"I'EE o ﬂ.II | 'hese model steam launches must be known to every Meccano boy for they are !
\"»I o e B i I used on almost every model vacht pond. They are well bmlt and beautifully I
vieccano OYs | | finished with waterproof enamel. 7The engines are of brass, strong and easy |
| I runnine. Safety valves and non-spill lamp are provided and full instructions |
‘ I IVET withi each. '
[ : .r'.l.r'.II S 5 _ I j",’l- T " I
. ins. long / r as illustrated, 26 ins, ~/
fhese smod ¢is il I hilh"‘.ﬁ x\{LI{IL .i“‘ Beram 1 1 L-} PEGG |.|;:.[1EI 4 1n. Beam .111 6 I
fuie delaiis and | Postase 9d. exira on cach, !
[tusiralhions w1 I.—.,....——_— —————— R —— --n————-————————n——————l
¥ .l F Fida ]
Phaviliaan 5 ok Obtainable from Gamages, Harrods, Whiteleys, Selfridges, Hamleys, Barkers; C. Lucas, and Bunnys (Liverpool),
IH | " Beales Bournemouth), Bateson Hia:kpuul Dixon (Dublin), Plntﬂ]\"l il:htltﬂnham and from all good stores lﬂIlI
PLEANG bl shops. Or from Hobbies Branches at 65, New Oxford St., W.C. ; 147, Bishopsgate, E.C.; 79, Walworth Rd., S.E.
writine 1o lAe 326, Argyle St., Glasgow ; 10a, FII:EIIIIIII]‘, Manchester ; 9a, Ht:h Etreet Birmingham ; EH West St Ehzﬁtil
adifress 1N 89a, Woodhouse Lnnt Leeds ; 25, Bernard St., Southampton ; €8, London Rd,, Hn:htan

HOBBIES 1.TD. (Dept. 96), DEREHAM, NORFOLK
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ditor

The Demand for Colour

There seems to be a growing demand for colour, as probably

With the
|

Recording High Speeds

On this page last month I made some mention of the speed

record set up by Captain Malcolm Campbell on his Napier-Campbell
car, fitted with a 500 h.p. Napier Lion aero-engine. This record
has, of course since been beaten by Major Segrave on his 1,000 h.p.
Sunbeam—an achievement that is described on page 392 in
this 1ssue, 1

Captain Malcolm Campbell’s speed was 174.224 miles an hour,
and 1 mentioned that the Editor of the “ Engineer '’ cast doubts
on the accuracy of the time of 20.663 seconds. He based his
remarks on the statement that no stop watch could give accuracy
to three decimal points, because the ordinary five-second stop
watch has a balance wheel that makes five oscillations a second,
and therefore the position of the seconds hand has no significance
except at the exact fifth second marks.

It now transpires that attempts on world records are the subject
of control by the Association Internationale des Automobile Clubs
Reconnus, and that one of the conditions laid down is that the
imstrument used for timing the attempts shall be operated by the
actual passage of the car. A special instrument is used, it being
agreed that a stop watch could not give the accuracy desired in
the measurement of such small intervals of time as is necessary
at such high speeds. The records are timed by the Roval Auto-
mobile Club by means of an instrument consisting of two pens
resting on a strip of telegraph paper, which is mounted on a drum
and 1s revolved beneath the pens. One of the pens is electrically
deflected every half-second by a chronometer, tested and examined

for accuracy at the National Physical Laboratory, Kew. The
other pen is actuated and deflected by an electro-magnet, brought
into action by the passage of the car over two metal strips, which

run across the course and are kept apart by the inflation of a
rubber tube.

The Published Times are Correct

The speed of travel of the paper beneath the pens is such that
the half-second intervals on the strips are over 1” in length. This
rate of travel 1s sufficient to clearly record the passage of both
the front and rear wheels of the car, even when it is travelling at
such speeds as 174 miles per hour.

From these facts it seems evident that the published time, to
three decimal places of a second, is most certainly as accurate
as 1t 1s possible to obtain and, moreover, the record of the speed
15 achieved without difficulty.

I am glad to be able to give this explanation, more particularly
as these records have been such that the difference between one
and the other is reduced to a fraction of a second. For instance. the
previous speed record (made by the late Mr. Parry Thomas) worked
out at a speed of 170.624 miles an hour and was beaten by Captain
Campbell, the case in point, who did a mile in 0.436 secs. less than
the existing record speed.

Of course Major Segrave’s record is on an entirely different
footing, for the margin of speed by which the record was made
1s such that split seconds do not enter into consideration. The
matter will no doubt come up again, however, on the next attempt
that will be made to exceed the speed of the 1,000 h.p. ** Sunbeam,”’
and for which preparations are already being mmade.

It is unlikely that Major Segrave will be content to rest on his
laurels. In any case Captain Campbell who, as already
mentioned, previously held the world’s record with 174.224 miles
an howr, 18 preparing a new Napier car with which he hopes to
beat even the Sunbeam’s latest feat.

many of my readers became aware when the New Meccano in
colours was announced last year. (Incidentally I am able to
announce that this year practically all the parts will be coloured).

The demand for brighter colours is not confined to Meccano,
however, for recently 1 have read that an attempt is to be made
to induce men to wear brightly coloured suits | My tailor promises
me that before long our streets may be brightened not only by the
delightful summer dresses of the ladies, but also by the gentlemen
appearing in gay suits of saxe-blue, primrose, champagne and
other joyous colours! 1 am told that a beginning has been made
and that blue dress suits are already being worn by those who
believe themselves to be among the smarter members of society,
the traditional black being voted far too dull.

However this may be, I imagine that these innovations will
never be allowed to extend to my dress nor to that of many of
my readers, for I cannot imagine that a biscuit-coloured suit
would be at all improved after a couple of hours of model-building
or an afternoon in the garden with a Hornby Train! Apart
altogether from such considerations, we are a very conservative
people, and 1 feel sure that boys—and their fathers !—will hesitate
betore adopting the coloured raiment of their sisters and mothers !

I venture to predict that even if the colour enthusiasts get a
run for, say, two or three years, the subsequent appearance of our
streets will not be greatly changed as far as the masculine members
of society are concerned—for even the much-vaunted ‘‘ Oxford
bags  are now on the decline, and their owners are showing signs
of returning to nether garments of more sedate appearance !

“Painting the Town.....”

The above remarks are inspired in part by news just to hand
that the new sky-scrapers of America are to be coloured. Thus
the practice of " painting the town red "’ may soon become an
established fact, although in the case in point it is proposed to
introduce additional colours! The whole of the new museum
building at Philadelphia, for instance, is to be painted vivid red,
blue and green. A building in Park Avenue will have patches of
blue, blending into pale buff, with an edging of crimson around
the window-frames, roof, and corners of the building.

It 1s bemng humorously suggested that in addition to Town
Planning schemes, our local authorities in the future will have
to consider the suggestion that each building should be finished
in certain authorised colours. This 1s to ensure that an observer
from the air will not have his artistic taste offended, but instead
will be presented with a view of a perfect municipal colour-scheme !

From the Country

I should like to take this opportunity of thanking several of my
readers who, during the past few weeks, have sent me boxes of
beautiful spring flowers, How delightful it is to read that: “ the
woods and dyke banks are covered with violets and primroses” ;
that '" the birds have started building now, and we often find a
nest in the hedgerow,” or to know that * from my window [ see
nothing but fields of daffodils, which in the sunshine this morning
looked hke a great golden carpet.” Like the policeman of
Gilbert and Sullivan fame, an Editor’s life is not always a happy
one, but to receive such letters as these, accompanied by dafifodils
from Devon, and violets and primroses from Lincolnshire, would
give pleasure even to an unhappy Editor and make him think it
well " worth while " being an Editor after all!
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Sugar from Trees! :
m : =
- The Romantic Story of the Maple Sugar Industry =
= By G. T. Shaw —
m |
EEEEFEEEENSEENTESSES SN EREEEEEEEEEEEEEEEEEEERenneRREEe e nEnEEEE
HEN the early settlers from England arrived tree and 1s conveyed wherever needed to the layer of
in Canada they found the Indian tapping the bark, where 1t 1s transformed into the wood that forms
maple tree for 1its sweet sap. The Indian the season’'s growth. The greater part of this sap is
gashed the tiee in a slanting direction with his tomahawk, | the elaborated sap that is used in making syrup and
and beneath the opening inserted a wooden chip to direct sugar.
the fluid drop by drop into a " caso’ or birch-bark When a tree 1s to be tapped, a hole is bored in the trunk
vessel. ‘This thin liquid was then boiled in an earthen | about 1} in.in depth and from in. to }in. in diameter.
or clay kettle over an out-door fire and the small quantity The boring i1s made in a slightly upward direction.
of dark, thick A very large tree
syrup thus ob- may be tapped in
tammed was very two places. A

highly prized, for
in those days 1t
was the only sugar
available.

For perhaps a
century these
primitive methods
were followed, the
white man intro-
ducing little im-
provement in the
crude equipment
except for the
substitution of
iron  or copper
kKettles for the
Indian’s vessels of
clay and birch-
bark. During the
last 50 vears, how-
ever, considerable
advances have
been made in both
equipment  and

metal spout is then
mserted in each
hole and from it
15 hung a pail
capable of holding
a gallon or more.
A metal cover is
fitted to each pail
to keep out rain
and snow.

lThe pails are
emptied two or
three times a day
and the collected
sap 1s taken to the
sugar house in the
grove 1n 100-gallon
tanks to be evapor-
ated. Some sugar
bushes have tin
plpes radiating
from the sugar
house and extend-
mg to all parts

methods. The of the bush. This
auger 1s now used method of convey-
imstead of the dXe The sap is poured from the collecting cans into large tanks, carried on sledges and hauled by horses ing the sdpP 1S
to tap the maples . used where the
and the wooden chip has been replaced by an iron spout. bush 1s located on the side of a hill so that advantage
The kettle has been superseded by a pan, which has may be taken of the law of gravity.
developed mnto the modern evaporator. - As soon as sufficient sap has been gathered to Keep
Ihe sap used for making maple sugar or syrup is the evaporator mn operation, it i1s boiled. This process
produced in the maple tree in the following manner. 1s necessary because at first the sap is a very dilute
Moisture 1n the soil dissolves and holds in solution solution contaming 935 per cent. or more of water, about
certain mineral elements. The moisture so charged three per cent. of sugar, and small quantities of mineral
inds 1ts way to the roots of the tree and then into the matter. |
wood, 1 which it ascends to the leaves, through which The making of syrup and sugar consists primarily
It passes and irom which a very large proportion is | in getting rid of the surplus water, which is accomplished
evaporated or transpired. From the time the moisture by evaporation. The evaporator consists of a vessel
enters the roots until it passes through the leaves it is measuring about 3 ft. by 6 ft. divided into compartments
termed * crude " sap. and having a corrugated bottom. It is situated over a
Alr charged with carbonic acid gas also passes through brick firebox m which wood 1s used as fuel. The sap
the leaves and, meeting with the crude sap, gives up enters at one corner and follows a zi1g-zag course of from
to 1t the carbonic acid and emerges as pure air, while 80 tt. to 100 tt. before 1t reaches the other end. It
the crude sap with its load of carbon becomes trans- | thickens as it flows and when it lhas attained the con-
formed 1nto what is known as ‘‘elaborated ” sap. sistency of syrup it is drawn off.

In this form it finds its way back into the body of the When the sap commences to boil, a coagulation of
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albuminous matter is first produced and rises to the | lated state may be determined by various methods, for

surface as a scum, bringing with it other solid matter.
This undesirable material is removed as it forms by ‘

means of a skim-
mer. After boil-
ing has proceeded
for a certain length
of time the mineral
salts become con-
centrated to a
point - at  which
they will no longer
remain in solution.
By the time the
syrup has reached
the correct con-
sistency to be
drawn off, much
of this mineral
matter has become

instance by the use of the thermometer.
consists of dropping a little of the boiling syrup into a

Another test

cup of cold water,
when, 1if the syrup
torms 1tselt into a
hard lump at the
bottom of the cup,
1t 18 boiled sufti-
ciently. When the
correct stage has
arrived the pan 1s
removed from the
fire and allowed to
cool SIUWl}? until
the syrup begins
to thicken, when
1t 1s poured into
small tins for cak-

_ Ing.
a sediment and The Syrup 1S
can be removed by canned in either

straining the hot

one or two gallon

syrup through a tins ; the sugar
strainer of f{v‘fh-_'__ 1s formed 1nto
The syruping- bricks  weighing

off point is a deli-
cate one 1n regard
to which the great-

from one to two
pounds. Both
these products

est care must be
exercised. 1f not
heavy enough the
syrup will sour,
and on the other hand if too heavy it will crystallise
In the storage vessel. With care and by the use of the

tll_E‘-l‘IﬂUI‘ﬂE.‘tEI' Or saccharometer, however, the correct
point can be de-

termined with ac-

have a delicious
sweet flavour. The
colour ranges from
dark brown to
amber, the finest grades being represented by the
hghter-colomed sugar and syrup, which possess a
corresponding delicacy in flavour.

The old method of evaporating the sap

The annual out-
put of maple pro-

curacy. When in ducts 1n Canada,
the proper con- which forms over
dition the syrup one half of the
1s drawn off at world’s  produc-

intervals of 10 or

=Tl tion, 1s valued at
10 minmutes.

over five million

Many makers dollars. In the
prefer to use a yvear 1925, nearly
separate smaller ten million pounds
evaporator for of maple sugar

finishing the pro-
duct, and in such
cases the syrup is

and over one-and-
a-half million gal-

lons of syrup were

drawn from the produced. Ninety-
irst  evaporator five per cent. of
before the final this quantity was
density is reached. produced 1n the
The syrup is not province ol
poured  directly Ouebec, particu-

from the finishing larly in that part

vat to the market- known as the
Ing vessel but is Fastern Town-
placed to cool in a ships, which 1s
settling pan. { south of the St.

If the maker in- g [Lawience River.
tends to produce Eastern Ontario
sugar 1nstead of manufactures a
5}7]711[] he Ellbjﬂttﬂ Modern method of canning the syrup smaller amount,

and Nova Scotia and New Brunswick are the other
two provinces carrying on this industry.
The mmdustry employs from 50,000  (Continued on page 435)

the boiling syrup, after it has been strained, to a further
boiling 1 a sugaring-off pan, until it reaches a granulated
condition hard enough to cake into sugar. This granu-
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PROMINENCES
nprr' DURING THE
ECLIPSE 25T MAY 1016
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[II.—THE STORY OF ECLIPSE EXPEDITIONS

regardecd as the founders of modern astronomy. Among these
was Kepler who 1s famous for the discovery of the nature of the
paths of the planets around the Sun, and the observations that he
made of the echipse of 1605 are of interest in view of the circum-
stances of the comung echipse. It will be remembered from the
article in the April " M .M. that the relative positions of the Sun,

HI earliest eclipse of the Sun 1n England of which there 1s
anv record occurred in the vyear 538 A.D. The reference
to it is very brief, and is to be found in the famous  Anglo-

Saxon Chronicle,”” which says: * This day was the Sun eclipsed
14 davys before the Calends of March, from early morning till nine.”
The eclipse was not total, and calculations made by modern

m pmeem

astronomers show that in London two thirds of the Sun's disc
was obscured by the Moon.

This Chromicle, a brief history
of events that occurred in England,
was written by monks, and con-
tains several reierences to eclipses
of both the Sun and the Moon, The
reierences are always quaint and
generally seek to connect the occur-
rence with some historical event.
Thus in the account of the year 733
we read : "' In this year Ethelbald
captured Somerton, and the Sun
was eclipsed, and all the Sun’s disc
was hike a black shield : and Acca
was driven from his bishopric.”

In the centuries following there
have not been many total eclipses in
England, and most of the references
given by lastorians are to partial
eclipses.

In 1230 one of the rare total eclip-
ses took place in the early morning
of the 14th May, visible from places
a little north of London. The
chronicle of Roger of Wendover
contains the following amusing
account of the event.

“On the 14th May, which was the

Moon, and the Earth are such that there is a possibility of seeing

the entire chromosphere. Kepler
saw the eclipse of 1605 at Naples,
where 1t was total for a few seconds,
and his description suggests that
the red flames were visible as a ring
of light around the Sun's disc. It
1S not absolutely certain that this
refers to the chromosphere, or the
prominences, for the recognition
of the prominences as a separate
phenomenon had not then been
madle,

About the same time, namely on
J0th May 1612, there was an
echipse of the Sun which is remark-
able as the first to be seen * through
a tube.” In other words the
eclipse was observed with the aid
of a telescope, as had Dbeen an
eclipse of the Moon two vyears

earlier. In the same EI."TltLLl"lu,. the
pendulum clock first came into use
also, the astronomer to make use
of it for this purpose being Hevelius,
at Danzig, in studying the changes
that occurred during the eclipse on
Mirk Monday, referred to previously.

There 1s a famous df:arnpt;-:m of

Tuesday 1n Rogation Week, an an echipse 1n Milton's “ Paradise
unusual eclipse of the Sun took Lost."”

place very early in the morning, " As when the Sun, mnew risen,
lIIII]lFLIhll{*h after sunrise and it Looks through the horizontal

became so dark that the labourers,
who had commenced theirmorning’s
work were obliged to leave it. and
returned again to their beds to sleep,
but in an hour’'s time, to the aston-
ishment of many, the Sun regained

its usual brightness. 1.

scotland was more fortunate than

ikngland 1n the number of total eclipses occurring in historical
In

times. 17th June, 1433, was remembered for many vears

scotland as ' Black Friday.” The eclipse was observed about
J oclock in the afternoon, and as the Moon's apparent diameter
was almost as large as lh'.h‘-rlhlt‘ while that of the Sun was very
small, the darkness was intense. February Zoth, 1598, to which
the name = Black Saturday ™ was given, was the date of another
total eclipse of a similar ch: lnlLt{:r while 1n 1652 there was still
another echpse, total at Edinburgh, that was sufficiently im-
pressive to earn a simular title, and was remembered for many
yvears as ‘“‘ Mirk Monday." :

The Earliest Mention of Prominences

In the meantime interest had been taken in eclipses by the
tamous men such as Copernicus and Tycho Brahe who may be

Kepler

misty air,
Shorn of his beams: or

behind the Moon,
In dim echpse, disastrous twi-

light sheds
On half the nations,

fear ol change
Perplexes monarchs.”

This extract really gives the key-note to the ideas of eclipses
that were held in the early and nmlcilc ages. As already mention-
ed the “ Anglo-Saxon Chronicle’ umm]]y connected an eclipse
with some catastrophe, and it was the fear that Milton's lines
would be interpreted as a reference to the execution of Charles I.
that caused lTomkvyns, the censor of books, to hesitate before
allowing Milton's poem to be published. OQuite apart from any
]Jnlltu.li.i 1ideas 1t would be perfectly natural for Milton to make
comparisons involving eclipses, as he would have experienced
eclipses that were almost total on at least three occasions prior
to the final revision of "' Paradise Losi.” 'Lhe famous poem was
completed by 1665, and the eclipses referred to were those of 1630,
1652 and 1654,

1'he next echipses of importance in Great Britain were those of
1715 and 1724, to which reference has already been made in this

from

and with
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belonged to the Sun, for the flames on one side of the Sun diminished

as the black disc of the Moon passed over, while those on the other
side increased, The eclipse was most notable, however, as being
the occasion of the introduction of one of the two most valuable
instruments, next to the telescope, at the disposal of modern
astronomers, namely the camera. Photography was first used at
this eclipse by Busch, a German astronomer, at Konigsberg, who
succeeded in obtaining a phetograph showing the corona.

Eclipses were now studied on a larger scale. An example of
this was furnished on the occasion of the eclipse of 1860, the track
of which passed over the north-west corner of the United States,
Canada, Labrador, Spain and Northern Africa, when many expedi-

series of articles as having been predicted and observed by Halley. |
Both were total eclipses and there have been no total eclipses in

England since. In 1836, however, occurred an example of the
nearest approach possible to a total eclipse. This was an annular ‘

eclipse, visible as such in the south of Scotland, that i1s specially
noteworthy as it was during his observation of it that Baily first
saw the famous ‘* Beads ' known by his name and described 1n
the “ M.M."” last month. It may be remarked also that this an- |
nular eclipse passed across the United States on its return in 1854
after the usual 18-year interval, and at the end of a further period |

was observed in India in 1872. In a few centuries this annular
eclipse will become total.

Another an-

tions were sent

nular eclipse of to suitable places,
some interest was particularly 1 1M
visible 1 Great Spain. As yet the
Britain in 1838, lack of experience

the track crossing
England from Dor-
set  to . Lincoln-
shire., This eclipse
has already been
referred to in pre-
vious articles as
the first for which
raillway companies

was obvious 1n
most expeditions,
this showing itself
both in choice of
positions, and 1n
the conduct of the
observations dur-
img totality.

- Importance of

ran excursion Weather Conditions
trains, but un- . .

fortunately the It 1s essential
weather was : '.k e D | to study the
cloudy and very weather conditions

hittle was seen by
the excursionists. | R SR S

In the mean- ' ' : s '
time a remarkable
change had taken
place mn the
attitude of astronomers to solar echpses.

In the past astronomy

had been largely a matter of observations and mathematical

calculations of the positions of the heavenly bodies; and the chiet
value of an eclipse had been its use in correcting determinations
of longitude and in checking the positions of the Moon. 'This was
now to be supplemented by observations of the phenomena on the
Sun itself, such as the Beads discovered by Baily in 1836, as already
related.

The Beginnings of Modern Study of Eclipses

In 1842 there was a total eclipse that was visible 1n the south
of France, and the modern study of eclipses may be said to have
begun in that year. A large number of astronomers, including
Sir George Airy, the English Astronomer Royal, and Arago, the
famous French scientist, journeved to the Alps or the Pyrenees
to see the first total eclipse that had occurred within reasonable
distance of the British Isles since 1724. At Perpignan, which was
on the track of totality, only those unable to leave their rooms
owing to ill-health failed to watch the eclipse.

Arago’s description of the scenes that were witnessed was
extremely vivid and interesting, as the following quotation shows :

“When the Sun, reduced to a very narrow filament, began to
throw upon the horizon only a very feeble ight, a sort of uneasiness
seized upon all. Every person felt a desire to communicate his
impressions to those around him. Hence arose a deep murmur,
resembling that sent forth by the distant ocean after a tempest.
The hum of voices increased in intensity as the solar crescent grew
more slender; at length the crescent disappeared, darkness
suddenly succeeded light, and an absolute silence marked this
phase of the eclipse with as great precision as did the pendulum
of our astronomical clock.

The magnificence of the phenomenon triumphed over the
petulance of youth, and over the levity affected by some of the
spectators. A profound stillness also reigned in the air ; the birds
had ceased to sing.

After an interval of solemn expectation, which lasted about
two minutes, transports of joy and shouts of enthusiastic applause
saluted the first re-appearance of the rays of the Sun. ‘The main
point of interest consisted in some strange red flames that
were seen shooting forth from the black disc in the sky. To
solve the nature of these flames, astronomers looked forward to
the echpse in 1851."

It is somewhat remarkable that the *‘ strange red flames,” or
prominences, were regarded as a discovery. The observations of
Captain Stannvan and others at earlier eclipses seemed to have
been completely forgotten.

The line of totality of the eclipse of 1851 referred to by Arago
crossedd Norway and Sweden. It was clearly seen at this eclipse
that the red flames that had aroused so much attention in 18542
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Large Grating Spectrometer used for photographing the solar spectrum and the spectra of
sunspots

of a station se-
lected for eclipse
observations, and
sufhcient time
must be allowed
for the observers
to get thoroughly settled in the chosen place. This was discovered
too late on the occasion of this eclipse by the members of an
American expedition that went to the territory now known as
Saskatchewan, then undeveloped. One member of this party
afterwards complained that they had travelled 300 miles in five
weeks to reach the outer edge of the belt of totality, only to find
themselves standing in a marsh viewing the eclipse through clouds !

Another astronomer who would cherish fragrant memories of
the eclipse of 1860 was one located in Spain, who carried out a
carefully prepared programme of plate changing in lus photographic
apparatus only to discover at the end that he had forgottea to put
the plates in his camera shde !

Accidents of this kind, however, became more rare as careful
training and rehearsals became customary, and since that time
complete and valuable results have been obtained at almost every
total eclipse for which a reasonable observation station could be
selected. At the eclipse of 1868, visible in India and Malaya,
totality lasted more than six minutes, and it was during this time
that the second of the two valuable instruments referred to above
came into use with good results. This was the spectroscope. In
last month's article its use in enabling the prominences to be seen
was referred to, but it is equally useful and important in the study
of the composition of the Sun and the stars. |

This is accomplished by an analysis of the light given out by
them. When any material, such as the gas hydrogen, is heated to
incandescence, the light that it gives off 1s entirely charactenstic.
Hydrogen can easily be made to glow by passing electric sparks
through it, so that there is no difficulty in examining its specirum,
This is not a continuous series of coloured lines as is the case with
ordinary white light, but contains comparatively few, and the
positions of these lines as measured on a scale are always the
same. The importance of the analysis of light by a prism will now
be seen. When various observers analysed the light from the
prominences during the eclipse of 1868, and found in the spectrum
lines in exactly thc same places as those previously found in
laboratories in the case of hydrogen, they conclued that the prom-
inences contained this gas.

Helium Discovered at Eclipse

Other substances are also present in the prominences, notably
the vapour of the metal calcium, bat perhaps the most interesting
gas present is helium, and the story of its discovery 1s remarkable.
Among the lines in the spectrum of the prominences was a brilhant
vellow line that had never previously been seen in the spectrum
of any known substance. All attempts to discover its oOrigin
failed and finally Sir Norman Lockyer and Professor Frankland
suggested that this new line denoted by the svmbol Dy, was due
to a new element present in the Sun, but not known on Earth,

for which the name helium was suggested.
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Ihis was in 1868, and there were no further developments for
nearly 30 years. Then in 1895 Sir William Ramsay, Professor of
Chemistry at University College, London, was led during the
course of his work to examine the gases evolved by heating rare
minerals. Among the latter was one known as cleveite, from
which he obtained a very small quantity of a colourless gas. He
passed an electric spark through the gas and examined the light
produced in the spectroscope. To his amazement the line D,
showed very plainly, He had found the gason Earth that had been
known to exist in the Sun for
nearly thirty years! ILately
this gas has been used instead
of hydrogen for airships, and
thus a substance first discovered
on the Sun has found practical
use on Earth.

The Indian eclipse of 1868 was
one of the most important of the
long series of total eclipses that
have now been observed in a
scientific  manner, Besides
bemmg the occasion of the first
successiul use on a large scale of
the spectroscope it was also the
eclipse at which M. Janssen was
led to the discovery of the meth-
od of seeing the prominences in
dayvlight. Asrelated last month
this astronomer tried the method
for the first time on the day fol-
lowing the eclipse. After seeing
the spectrum of the prominences
the 1dea of seeing it in daylight
had been suggested to him by
the intense brightness of the
lines 1n 1t, and the method was
immediately  successful. He
spent about a {fortnight in
observations before forwarding
the news to France, with the
result that the Secretary of the
Paris Academy of Science an-
nounced at the same meeting
that Mr. Lockyer, as he then was,
had made the same discovery in
England,

Sir  Norman Lockyer’'s
Discovery

Great

1he two astronomers were presented with gold medals by the
French Government in honour of their discovery, It was certainly
a brilhant piece of work, especially in the case of L.ockyer, who
did not have the advantage of seeing the brightness of the spectrum
of the prominences, but was led to it by reasoning alone, The
idea had occurred to him about two vears previously when he
realised that the light of the
of the clear white light of the sky background upon which they
are projected,

and 1t was not until 1868 that he obtained an instrument power-
tul . enough to give successful results. The curious coincidence
resulted of the two announcements being macde on the same day,
neither astronomer having the least idea of the work that the other
was doing,

In the following years astronomers of all nations journeyed to
almost every part of the earth in order to observe total eclipses. As
early as 1869 they penetrated into Alaska to see an echipse from a
place very near the track of the mad rush to Klondyke nearly 30
vears later. India, Malaya, Siam, South Africa, South America,
Japan, Siberia, and the Norwegian coast of the Arctic Sea were
among the places visited by scientists laden with telescopes,
spectroscopes and other instruments.

Sometimes these expeditions were highly successful in results
and at other times the reverse. Janssen, the hero of the Indian
cclipse of 1868, was besieged in Paris by the Germans when the
time arrived to make preparations to see the eclhipse of 22nd Decem-
ber 1870, the track of which passed through Gibraltar and Algenia.,
Not to be deterred, however he left the city in a balloon on 22nd
December taking with him the essential parts of a reflecting tele-
scope. His balloon crossed the German lines in safety and descended
near the mouth of the Loire. From there he proceeded to
Oran 1 Algeria, only to find his labour in vain, for clouds covered
the sky and observations were impossible.

On some occasions the eclipse expeditions found themselves in
very comfortable quarters. Thus the English expedition under
Dr. Schuster that went to Siam in 1875 received an excellent

Spectroscope shown in position in telescope, with cover removed

prominences was invisible because

Unfortunately he had no spectroscope then at his
cisposal that was capable of spreading out the white light sufhciently

reception from the king of that country, who not only gave every
possible assistahce but even joined the party and made a drawing
of the corona himself. Another notable instance of help of this
kind occurred in 1882 when many expeditions were despatched
to Egvpt. They were the guests of the Khedive, and to occasion
as little inconvenience as possible they formed one big camp at
Sohag. Good results were obtained by members of every party.

Solitary Appearance of a Comet

Perhaps the most remarkable
feature of this eclipse of 1882 was
the discovery of a small comet
near the Sun. This was visible
as a very famt object during
the period of totality only, but
Was never seen again. NO
calculations of its future posi-
tions were possible since a
knowledge of more than one
position is necessary in order
to work out the orbit or path of
a comet. We never know what
an echipse will bring, but a
comet 1s always a possibility
even though a remote one !

In contrast to this expedition
the experiences of the eclipse of
1883 may be referred to. This
eclipse was of great importance
as 1t occurred at a time of
maximum sunspot activity and
was further distinguished bv a
long total phase of more than
five minutes, so that it was very
desirable that it should be well
observed. On this ocecasion,
however, fate ordained that
the track should cross the
“acific Ocean, as the map on
page 195 of the March ** M.M."
shows. The only dry land that
would afford a foothold for
observations was a small group
of coral islands on the outskirts
of the Marquesas group. One
of these, the Caroline Island,
was then inhabited bv four
native men, one woman, and
two children, who possessed
three houses and two sheds and cultivated a sickly plantation of
cocoa-palms. It was on this sparsely inhabited island that groups
of hardy astronomers from the United States, Great Britain,
I'rance, Italy and Austria descended. As a rule the only visitors
to this tiny coral 1sland were the crew of the brig that brought a
store of ship biscuits and molasses once a vear, so that the excite-
ment produced among the native Kanakas may be readily imagined !

The leader of the French group was the indomitable Janssen,
who was more fortunate now than on the occasion of his balloon
vovage of 1870. The clouds that at first threatened failure broke
up just in time to leave the Sun clear during the minutes of totality
and the parties reaped a just reward after travelling thousands
of miles.

Over the eclipses of the following vears we must pass quickly,
noting, however, that the eclipse most eagerly anticipated proved
to be extremely disappointing. This was the eclipse of 1886, with
a splendid totality of 6 min. 34 secs., which unfortunately was
wasted for the most part on the Atlantic Ocean and invisible on
account ot bad weather at one of the two stations available.
Nevertheless two English astronomers, Dr. Schuster and Mr. E.
W. Maunder, succeeded in taking good photographs of the corona.

An interesting figure at the eclipse of 1878 was Edison, the great
mventor. Prior to the eclipse he constructed a special electrical
instrument, which he named the tasimeter, with which he intended
to measure the heat radiated by the corona. The invention was
highly successful, as Edison’s usually were, for it was capable
of measuring the heat received on Earth from the well-known
star Arcturus, distant thousands of millions of miles away. In
tact 1t was too successful on this occasion, for the heat of the
corona was quite sufficient to send the nointer of the instrument
right off the scale !

Astronomer who Led Nine Eclipse Expeditions

1he most inveterate " eclipser "’ of the last 50 years was probably
Sir Norman Lockyer. As we have already related it is due to this
distinguished astronomer that the chromosphere of the Sun may
be seen without waiting for an eclipse, and that helium was
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recognised as an element long before its discovery on Earth.
He was always an enthusiastic worker with the spectroscope and
between the years 1871 and 1905 led no fewer than nine eclipse
expeditions, visiting among other places Egypt, Lapland, and
India, the latter twice. As a result of his great experience and
organising powers the expeditions that he led were models, every
movement being planned beforehand and carefully rehearsed to
avoid mishaps on the great dav itself.

The two occasions on which he wvisited India were in 1871 and
1898. In his account of the latter expedition he comments on
the great advance in astronomical knowledge in the interval,
but the improvement in the gastronomical conditions of the

travelling  astronomers
was even more remark-
able, for on the outward
vovage 1n 1871 passen-
gers and crew were mainly
dependent for changes ol
diet on the rapidly
diminishing livestock
carried on board, while 1n
1898 the voyage was
made in R.M.S. " Lusi-
tania’’ which was fitted
with refngerating plant
and kitchens worthy of
the best restaurants in
L.ondon.

Many other expeditions
were attracted to India in
1898. At earlier eclipses
the mustake had often
been made of crowding
the wvarious expeditions
together. This was not-
ably the case in 1896,
when several parties were
assembled on the shores
of the Varanger Fiord in
Lapland, with the result
that all experienced the
same bad weather con-
ditions that rendered ob-
servation practically use-
less. No results of any value would have been obtained on that
occasion had it not been that Sir Norman was able at the last
moment to despatch a minor expedition to Nova Zembla. Mr.
Shackleton, the leader of this little party, found it impossible
to reach a position on the central line of the belt of totality, but
11 E'J‘Ilitﬂ 0of somewhat iﬂa.ciequate equipment excellent results
were obtained,

In 1898, however, this mistake was avoided. The line of
totality stretched from the western coast of the Indian peninsula
to the Ganges and beyond, and by friendly arrangement the
various expeditions were scattered along the line so as to be
independent so far as possible of weather conditions that were
merely local. Altogether there were ten parties of astronomers
in India and they took up positions at seven different places.
Five of the parties were from Great Britain. Included among
the leaders of these were many well-known British astronomers,
including Mr. Christie, the Astronomer Royal, Dr. Copeland,
who held a similar post in Scotland, and Professor H. H. Turner,
the latter of whom will be in charge of the observations at South-
port during the coming eclipse. |

Sir Norman’s party was one of the three sent out by a joint
committee of the Royal Society, and the Royal Astronomical
Society. Fortunately the date, 22nd June, was in the mddle
of the cold weather and reports from Indian weather experts
indicated that the chances were greatly in favour of excellent
weather. The Government gave considerable assistance, H.M.S.
" Melpomene' being detailed to assist the astronomers. In
addition the Government of India undertook to provide accommo-
dation in the shape of bungalows and tents, bricks and other
materials necessary for the erection of platforms for the instru-
ments, and police to prevent intrusions by the natives in the
district where Sir Norman established his station.

After a careful study of the conditions Viziadrug was chosen
by Sir Norman. This village, on the coast south of Bombay, is
centred around the ruins of a fort that was the stronghold of
the famous pirate Angria in the eighteenth century. It had
been the scene of fierce fighting in 1755 when Admiral Watson,
supported by a small army under Clive, put an end to the pirate’s
activities by defeating his fleet and destroying the fort.  As
there were a few modern buildings within the ruined walls head-
quarters were set up in the fort itself which provided good shelter
and even weights for driving the clocks in the shape of cannon
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balls used during the assault 150 vears previously.

The first task was to land and set up the instruments. It was
necessary to mount the telescopes and reflecting mirrors so that
the clockwork would turn them in order to keep the Sun in the
field of vision automatically during the eclipse. Further, nearly
every astronomical instrument requires to have some definite
relation to the earth’s axis, so that true north and south lines had
to be marked. In the past the stands for the mstruments had
been usually brought out with the instruments. These were
invariably heavy and had sometimes proved difficult to handle
in the remote parts to which the astronomers had been lured
by an eclipse. Thus in Egypt in 1882 the difficulty of getting one
heavy pillar ashore from
a barge on the Nile over
a single plank had been
solved by the drastic
method of strapping it
to the back of a giant
Sudanese and flogging
him up the narrow gang-
way. Needless to say Sir
Norman was not respon-
sible for this brutalhty
and the sight of it caused
him to resolve on the
spot that such a thing
should not be possible 1n
any future expedition in
which he was concerned.
His new method was to
make wood and paper
moulds of the pillars and
to erect concrete replicas
of them on arrival at the
chosen station. The
instruments when erected
were protected by sheds,
and the necessary photo-
graphic dark-rooms con-
structed.

The men of H.M.S.
“ Melpomene™  rendered
valuable assistance 1n the
work of landing the equip-

ment, and volunteers from among them made up the observing
party to no fewer than 120 men. British sailors have always
been willing to vary the monotony of ship-life by good work of
this kind and they take such tasks very seriously. In fact an
American astronomer, Professor W. W. Campbell, who came out
to India alone for this eclipse, obtained all the skilled assistance
that he needed from naval officers who responded to his request
for volunteers.

For some time before the eclipse lectures were given to the
volunteers with practice in drawing the corona and making other
observations under conditions as near reality as possible. In
dealing with the corona for instance, a photograph was exhibited
on a screen for the length of time that totality would last at the
forthcoming eclipse. The station was then divided into parties
to which were assigned various duties. Rehearsals were carried
out with the actual instruments until each man knew exactly
what he was expected to do during the two minutes of totality,
with the result that everything went like clockwork on the 2Z2nd
January.

Actually everything went by clockwork also. Various observa-
tions were made from the time that the Moon first began to cover
up the Sun and all parties were warned by bugle calls a few minutes
before the eclipse became total. The leader of the expedition
himself kept his eye glued to the eyepiece of a telescope through
which he observed the exact moment at which totality commenced,
when he gave the signal * go "' to the time-keeper. This individual
then released the pendulum of his clock. Thereafter the silence
of the old fort was only broken by the voice of the time-keeper
calling out at short intervals the number of seconds of totality
still left, and the sharp commands ** Snap,” " Expose,” and so on,
of those in charge of the various instruments. The natives were
rigorously kept at a distance to avoid the possibility of distraction
by their noisy demonstrations ; even a troop of monkeys nearby
stopped feeding and gazed around in bewildered silence. _

On the walls of the fort black discs varying from 2 inches to 6
inches in diameter had been set up and eye-holes arranged some
20 to 40 feet away. Behind each eye-hole sat one of the tars of
the “ Melpomene’ industriously sketching the corona that
alone of the phenomena would be visible to him, the size and
distance of the black discs having been so arranged as to cut oft
his view of the Moon and the chromosphere and in some cases
of the lower part of the corona also. (Continued on page 469)

(Dr. W. J. 5. Lockyer

The 9 in. prismatic camera as worked by Dr. William J. S. Lockyer at the eclipse in India
on 22nd January 1898
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N Tuesday, 29th March, the world’s motoring
speed record was not merely beaten, but shattered,
by Major H. O. D. Segrave, who drove a Sunbeam

car along Daytona Beach, Florida, at the amazing

speed of 207.015 miles per hour.

T'he new record was the climax to a series of attempts
to secure the honour that have been made by three
great drivers. First Captain Malcolm
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Campbell succeeded in reaching the
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speed of 174.224 miles per hour on
Pendine Sands, South Wales, in
February last, then Mr. J. G. Parry
IThomas was unfortunately killed
im an accident to his car on the
same track while trying to beat this
record ; and now the third of the
famous trio, Major Segrave, has exceeded the previous
record by no less than 30 miles per hour.

A British-made Car

It 1s interesting to note that the new record was set
up with a British-made car, and the accomplishment
of the feat is greatly to the credit of the British motor
industry m general and of the Sunbeam Motor Car
Co. Ltd., Wolverhampton, the makers of the car, in
particular. The car was designed to reach the speed
of 200 miles per hour, and makers and driver alike
were confident that this speed would be attained.
Unfortunately there is no track in England long and
sale enough to give such a car a fair run, and so Major
Segrave was compelled to take his huge red car to the
famous Daytona beach.

In one of the preliminary attempts the car reached
the speed of 166 miles an hour and it was decided to make
a tfurther trial on 29th March. On that date the weather
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conditions were better than they had been previously,
as a brisk north-east wind and high tides had combined
to smooth the beach to fine condition. No wvehicles
were allowed to ruin the surface, the only cars on the
beach being the lorry that towed the racer to the course,
the touring cars of the officials—and, ominously, an
ambulance car! Fortunately the Ilast-named was
not needed.

A Mile in Seventeen Seconds !

Finally the car was started over
the nine mile course. The first run
was 1n the northerly direction against
the wind. The huge car gathered
speed quickly in the preliminary
four miles and covered the measured
mile 1 17.94 seconds, which works out at an average
of 200.668 miles per hour. The remaining four miles
were required to bring the car to a stop. The car was
then turned round while the timing device was being
re-adjusted, and again it swept along the course. This
time, with the wind behind him, Major Segrave covered
the measured distance in 17.39 seconds, reaching the
amazing speed of 207.015 miles per hour !

The machine shot like a projectile past the 7,000
spectators, who caught only a momentary glimpse of
the strained features of the driver. One account of
the attempt describes the passage of the thousand
horse-power monster as “a rushing blur enshrouded
in a cloud of sand.”
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Conditions for Records

The actual figures of the records established are of
great interest. It must be remembered that no record
1s accepted unless the measured distance has been



covered in both directions and the speed is calculated
from the average time for the two runs. This 1s done to
prevent advantage being taken of such accidental
circumstances as high wind or a sloping course. Elec-
trical timing apparatus is always used as no human
being is able to record the moment of the passing of a
“rushing blurin a cloud of sand ™" with sufficient accuracy.
[t was under these conditions, then, that the Sunbeam
made the world’s records shown on the previous page.
These figures do not show the greatest speed at which
the car travelled. As already mentioned the car actually
covered the course in one direction at 207.015 miles per
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in various ways for use on the road. One of them is
mounted at the front of the chassis in the conventional
position, while the other is placed in the rear of the car,
behind the driver.

Each engine has 12 cylinders mounted m V™
fashion upon the crankcase. The bore and stroke 1s
122 x 160 m.m. and the total volume swept by the 24
pistons is 44,888 cubic centimetres which, by the way,
is over 58 times the capacity of the *“ Baby Austin "—
one of the smallest cars made. As each cylinder has
four valves and two sparking plugs, 96 valves, 48 spark-
ing plugs, 8 magnetos and 4 carburetters are used to

Front
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(“Liverpool Echo”

Diagram to illustrate the arrangement of the main parts of the car

hour. This works out at more than 100 yards per
second, and one way to realise what a speed of 200
miles per hour means is to measure out the distance of
100 yards, take out your watch—and think!

Major Segrave’s Career

Major Segrave is an experienced racing motorist.
He is of Irish descent, was born in America, and received
his education and training in England. He adopted a
military career and during the war became a member
of the Royal Air Force, Later he began to take an
active interest in motor racing. Since his first appear-
ance at Brooklands in 1920, his career has been eventful.
He has won numerous races on the track at Brooklands,
and in addition has been successful in the great road
races, the French and the Spanish Grand Prix, to win
which is the ambition of every racing motorist. Most
of his successes have been obtained 1 association with
the famous designer Mr. Lows Coatalen, who 1s respon-
sible for the Sunbeam car with which the great feat has
been accomplished.

After the trial Major Segrave confessed that he had
practically no control over the car at the speed of 200
miles per hour, as the wind pressure created by such
a speed in the face of the head wind was so great that it
made steering almost i1mpossible. New steering gear,
a new braking system, and a different distribution of
weight will be necessary if cars to travel at this speed
are desired, as the present equipment answers so slowly
as to make the controls inadequate.

Features of the 100 h.p. Sunbeam Racer

The racer itself is the most amazing motor car ever
devised. It is very striking in appearance, as a glance
at the illustration shows, and gives a fine impression of
power and capacity for speed. Two engines are used.
Each is a 500 h.p. Aero engine of the * Matabele " class,
manufactured by the Sunbeam Company, and modified
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attend to the needs of the giant power units.

The two engines are connected by a shaft and behind
the foremost engine there 1s a clutch. The front engine
is started first and then the clutch is engaged to set the
rear engine in motion. The shaft connecting the
engines carries a gear which meshes with another on the
front end of the gearbox, but interposed between this
gear and the gearbox is the multi-plate clutch used
for driving the car.

On an ordinary car the gearbox shaft 1s direct driven
by the engine and runs at engine speed, but on this mach-
e 1t 1s geared up to rotate at 24 times engine speed.
The reason for this unusual feature is that the increase
in speed results in a proportional reduction in torque
and consequently the size and weight of the box can be
reduced. Three speeds are provided.

Aft of the gearbox is a bevel-driven countershaft which
1s connected at each end to the rear wheels by Coventry
roller chains. The use of chain drive may strike the
reader as curious, but 1t must not be forgotten that the
mounting of an engine at the rear makes the fitting of a
conventional type of axle extremely difficult. Apart
from this a live axle capable of bearing the weight of
the car in addition to transmitting the thrust of 1,000
horse power would, in any case, be prohibitively heavy.
The arrangement chosen has the advantage of minimum
unsprung weight.

The Unusual Shape a Safety Measure

The frame side members are very deep in section and
the axles pass through suitable slots 1in them. Several
powerful cross members render the frame inordinately
stiff and under it there 1s a punt-shaped steel cowver
which extends the complete length of the car. A small
ground clearance 1s given so that in the event of a tyre
burst the car can slide along on its steel-clad stomach
and so come to rest without the risk of turning over or
being jarred to pieces. (Contimued on page 453
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FAMOUS EXPL ORERS AND THE/R AT 7 E MPTS
IO REACH THE POLE.

his men took to the boats and reached Leopold’s Island.

After passing the following winter at IFury Beach they

were picked up in August 1833 oft Lancaster Sound and
reached the Humber in the
same year, much to the reliet
of those at home, who had
eiven up the expedition for
lost.

In the meantime, Captain
Back sailed (in 1833) 1n
search of Ross whose pro-
longed absence was causing
much anxiety. Back was
absent for two vears on this
expedition, during which time
he travelled 7,500 miles and
discovered the Great Fish
River. This was not his first
experience of the Arctic, how-
ever, as he had previously
been there with Frankhn.

He subsequently became
an admiral, and was the
hero of many polar ex-
peditions.

George Back was a native
of Stockport in Cheshire,
where he was born m 1796
and he entered the navy In
1808 as a midshipman on
board the “Arethusa.” In
the following vyear he was
taken prisoner by the French

IX. CAPTAIN BACK AND SIR JOHN FRANKLIN

S we saw in our last instalment, Sir James Ross
A spent four winters in the Arctic with the * Vie-
fory,” which ship he abandoned (in 1832) after

it had been frozen in the ice for the third time. He and

during part of the French war. On one occasion,
during very rough weather, the ship nearly foundered
when oft Cape Hatteras, but managed to survive,
although the masts and rigging were carried away.
In 1818 Back volunteered for service umh r I'ranklin,
who was sailling to Spitzbergen in the “° Trent.”” In
the following year he was again with Franklin in an
expedition to North America
to explore the coast east of
the Coppermine River, dis-
covered by Samuel Hearne
who had once been a mid-
shipman m the Royal Navy.
Hearne was an official of the
Hudson Bay Company, quar-
" 4] tered at Fort Prince of Wales
“ | at the mouth of the Churchill
I River. He became an ardent
‘1 explorer, being sent out in
1769 to explore the northwest
owing to Indian reports of
rich deposits of copper and
an abundance of fur-bearing
animals. His first expedition
was a failure but he set off
again 1n 1771, with an Indian
chief, named Matonabbee, and
after suftering terrible hard-
ships and travelling 1,300
miles to the west, he dis-
covered the Coppermine River
and the Great Slave Lake.
He traced the river to its
mouth and emerged on the
northern shore, being the
first white man to see the
Arctic Ocean between Boothia

at Deva, whilst on a cutting- Captain Back, R.N. and the Bering Strait. On

out expedition with the
" Arethusa’s 7’ boats, and along with his fellow captives
was sent to San Sebastian. This was quite an adventure
for the boy, who was small enough to be carried over the
Pyrenees 1n the pannier of a mule. While imprisoned
at Verdun Back studied mathematics, French and
drawing, which studies were greatly to his ultimate
advantage. He was released in 1813 and spent the
winter 1 travelling on foot through part of France.
We next hear of him as a midshipman on the “Akbar,”
and he was with tlus ship in North American waters<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>