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_ PREFACE_TO THE, XLVIII™ ANNUAL VOLUME.

(191a,)

1

In the caslier pagas of the Aruanacy, the subjects usnally locked for wall be
found in their acoustomed places. The list of Hononrs has incressed in
length, the Record of Reaipienta of the Cross for Valour alone oceupying
¢+ two pages. Government Offices have also been extended, and w full Mist of
; members of the recently formed Ministry of Mumtions meluded

The Navy and Armay TIagts, on the other hand, are curtailed, Iittle mfor-
!mhonbmglvmnblamuiﬂnxm& In other deperimenta alvo some
' handicap has been experienced, the sue of several official pubheateons
, having besn delayed or for the present discontinued

The Cotmiry's Balance Shest and Profit and Loss Account, togather with

; the War Budges and the new Income Tax rates, will be found duly set forth,

¥ while tha * Dinry of the War " has been continued fo the end of lagt October

thre are two articles on the Mihtary and Naval operations of

ihs pasé twelve raomths, which together furmish & connected history of the

yoax"y warfars.

Among other subjects dealt with mn the current volume mey be noted

» T'rading with the Enemy,” * Briksh Imports,” * Brituh and Enemy Trade,”

= War Medals,” * Oommercigl Bcholarslups,” ¢ National Dye Boheme,"
o Labhour and the War," * Trade Umons,” and o Table of Naval Lodses.

The Edor hag onoe sgain to express hie hearfy thankw for the condial
so-opershion of wamerous correspandents in all parts of the Warld for
many valuabls muggestions tending #o the improvemen$ of the Almansek
Unforbunately, several mmportent and intereshing commumoations have coms
to hand #oo late for inoorporstion i1n the present volume, and ithe Edror
| would ympress on correspondents the desirability, with » view 4o therr uillity,
af all sach commumentions reaching the ALMavacx Office before the end of
Dotobes.

. 12 Warwiox Tawe, EC, Talephons: 4478 Cendrul,
i Lospox. Telograms : * Whitmeneek, London
20tk Npvembor, 1915
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x - "FOB THE HOLIDAY GUIDE SUPFLEBMENT, ses pages 40-47.
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LOOSE LEAF OUTFITS

From 7/6 to £5

MADE BY THE PIONEER FIRM
OF LOOSE LEAF SYSTEMS.

WRITE FOR PARTICULARS TO

SPICER BROTHERS, Ltd.
19, New Bridge Street, E.C.

TheSchoolYouWant

WILL BE FOUND IN
WHITAKER'S ALMANACK
See pages 15 io 39,
WHITAKER’S LIST OF
SCHOOLS & CLIMATES

SENT POST FREE

FREE INFORMATION TO PARENTS AND GUARDIANS
PLEASE STATE—

For Boy or Gud Age

Locahty Preferred

Chmate: Desired

Special Requrements .
Range of Fees £40, £60, £80, £100, and upwards.

PROSPECTUSES, &c., SENT FREE,

Write
| JWHITAKER & SONS, Lid., 12, Warwick Lus, Lonion, E.C.J

|
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The Solar Spstenr,
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86 The Solar System.

Il
goN & ooures of eclipxing of ooculting, s
mE N g‘il oulled, a?#:':i‘nlmdphnahwhlu T
Ouowplmuth-mm'ﬂmhthamﬂ a line jolning the Earth, Moon and
digtanos of whmh froen tha Earth w shout w%ut. m«:mﬁpgmmﬂmm

alas—near for us $0 get w more { time of e, a8
MHWWWMM wudﬁtmtlﬂl wrell ummlplron the Mmhleh
wa ehn of gny other member of the solar systam | they ootur, will be found oa p, . When the
Whin newed through s telescops, charts of | Moon parsea hetweon the snd Bun and the
mmmmnj’un be made of har mrfsos. | threa es e on & line jolntng thelr aentrea,
6 appreci Ian&mﬂﬁ:ﬂhoﬂnmﬂn thars wil be an solpse of ths Son, which may
‘Illllﬂl mlﬂdnll.hw ‘r. u'm.'lhtll- heuthortnll:nlm wm—tugnu?munm
s Moon may Appares happers to be naar gne, and ammular i near
mnlbwf.pmlln.wﬂutm whlui .opnpoueo the Moon in thw latter gare bemg
mmmm«ﬂm%d Hllli farther frum the Earth, lyoks smeller than the
distingmshed mtlaa perhaps cultivated | Sun and laaves at the middle uf the sclipss & ting
fokds The Moon's aurface shows wgms nf | of hght from the Sun round the dark circular
disc of the Moim the ceutrea of the Sun
over earfice varylug greatly in sse sod | and Mooh are not comncldent, but difering by
arowded clossly 'her The most cons; snmething less than the Monn s sem1 diameter,
» with & t.h:aal)ltmewdlhu;p‘rull Bolar ecli) ard
miles and an,v00 fect deep, only ab certain pimes on Lhe hﬂoi‘:. aud
onne shopt x,000 faat high It will be notlcsd [will be parifal m Jooahiiea of Ime of
that we see one zide of the Moon end | totality, using to the chabgu in the nhservar's
from this fact we infer thai ahs must tom on tion %Mnu the Moon out of the direct line
the same time that she turns round | butween him aud the Sun. Total eclipaes of
the Earth Thera belug no sign of watsr or | ihe Bun Ave very rare In thus country , thare will
on her doe, and comequently ks atmo | be none HE the yvar xoay
vmln‘-:,'mmt surface must be exposed o the | When the Earth passes heiween the Run and
o

¥
3
-]
»
]
8

mast ehmuol temperature hoated in | Moon, the Earths shedow sweeps acruss the
thulunlrd:‘{d f n month to & very high tem | Muon, causing & Tnpar eclipss, which may he
parature indeed, sud 1 the other half suhjooted | erther total or partial as 1o the case of Bolar

to cold eqanl to that of Intarvietiar space  Her | Bolipses, hut with thwr differecou—that the
diametsr 3 3,380 infles, or & {rifle more , sud her | eclipse will be yisible aliks to all olservors wlelLs
ate of motlon through the firmament x3? :a';ﬂ the Moon 18 abuve the hunzonat the tima  The
por day and 3" g8 hour ‘Thus she travels | plwcuration of the Moun s duse i3 hardly ever
ovEr B n.ﬂ excooding  her own | complete, bot uwing to the Bu:grl‘lght hawmg
dizmetar m ame hoar actunl time ghe takes | pmttersd by the clowds in the 's atmo
3 moves groond tie Berth 1 gh 43m. 31 467, | sphers, the Muon appears mpually as p dark
bot e tims from one New Moon to another 1 | copper-colunred disc.  Fruin ‘what hes been sald
g nh, gqm meumﬂlm;h ateleacope | sbove, It will he ween Lhat solar schipees can take

surface of Moon presents many objwt’ m l.;l'llE at New Muon, and lunar sclipaes only

m and lotereqt  Qeaty a amal |
ank show the chief ' scas,’ plmind, | ‘When the Moon 1 full In thak of the |
mountiin moges, riog sllu:-. and crater-pits. | Ecliptic exlivd Lthe vernal sgmpox, motlos
W ave, ax it were, & 00ld dead world apparently | towards the nurth 18 nusl 1apld, and Io north |
devidd ul weter or Deap down 10 | Intrtudes nearly yarallul to the hotzon , then hee
the olafts and valleys i 3 pomsilis some | gundency o rase Iater esch 3icht 1 com;
small amount of moastare may exist, aod with it | by the northward part of her mation, and she
of vegetation, but it 18 cortaln | will i that case 1ime abont the same time, noarly
thal the water bax long since lsft the regions | full, fur two or thive sucreisyve mghts at the
popularly imown ws sess  Uwing to the nimence | timw of sunset, and Lhus give liglt to get 10 the
of moisfure all detals o6 the Jnpar sarface harvest. Hence the full Moop which bappens
stand vt with """'.'}'f aj 1 and the to Beptamber sa s called the Hazvest
n peaks sre wharp and ! Moon In the Unjted Klnfdun. howsyer, the
Senx harvest 1 usaally gathered 1 some threm ur four
Plate fa. perhumw, the beat hmﬂnl;ﬂnni weaks beforo this
I;L [ the sdvaniage we pt.nnmhnrmﬁnt.
wer (M ) of the dark greyish | the is nost important tu us sa & tkle-

produang body
AYOTRgD ﬁh fort, snd the | It is not posmble within the Jlinls ausigned to l
nestly 7,300 foet In altituda, thim article Lo enter minutely inwo sl Hire cansen
ths lumar yaleano from which radiate | whizh noe the complex phenvmens of the
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The Solar System.

nnlﬁnlmult- han tha d
the Moon, the layer uf
telidnntf.ha!lnh'ﬂlhe

more
lul

IHI'AEM leme
mass being l'n.ruher ul!. the water here will be
hesped up awe h end Moon
Ab those bl: pln.eal thore will be lugh
mal'. t in this Intter cass not quiie wo
former 'The sea wilt thus have
mel.rly the furm of a molate sphermd,
'll‘.i the major avis pasaing through $he Enrth
and Moon At places stusafed on & circle 9o
from the major axis thers will be low water
As the Moon revolves arvund the Earth and
the Barthi on it axis, this Aigure never
han tume bo purfect 1taell, aod an lmmmvt form
of it travels round the Earth In & lupar day,
which 1 * than = cvil doy by abous
o minutes Bo that high water cocurs, geneially
lpukmg. about that tlne latar ax the eame place

Buldu the Moon, the Run exerts & consiler
able distarlnng !‘mu. producing tides exactly
nmular to tluss pnniuued Iy the Yoon, hut
mmaller i effeut, for althungh thy mass of the
Bun 18 lmmnnlalimn ex l.‘.hl.n that uf the Moon,
yeb his distan Earih 15 such that the
ratio of his tldo-pmlucmg force o that of the
Muon isas 1 to .v.:i The uhserved tade, there-
fore s the effect of the sapermposed uner and
aolartaden. Calinlatins showa that the difference
between the majur and ininer sxes of the spherid
due to the \laun plupe smuunts to g8 w, and

aoenrding 60 tie ratio sboye »ould made the !l.mc
differeuice due to the Sun alone about ag

‘The fullowing heights of tades on the '1
with the distanc of theit 1eapective stalny rm:n
the muouth of the nver, srs frum Pl Tige

the sohid Earth pes unit of | The Earth tra:

i compar:
mung of the semsons, u
‘half frum spring to aotuwmn, the Earth iy delayed
1n traversing ti
than the wintar haif, frofn sutumn
Thrs 15 caused by the sccentiicity of tha
and the law of areas-—a 1aw which requires that
the imaginary Ims )oming the Ea and Bun
#hal] sweep over equal sreas m eyual times
Earth when farthest from the as at the
summer solatice, must move more aluwly than
At the winlter solatice, when the radins vector
a3 this mmaginary line s called, w shorter In
relation to the Sun the Rarth i u very maalt
hady, the dl.nna‘l.ur of the Bun being Gdd,
niles, that of the Earth valy 7,9r8 miles 0}
Earth revolves aronnd the Hun. 1 the Eeliptic,
with an average velncity of 18 mules s secomd
and rotateson It« axwe once 1 a3 hours g6 minutes
Mercury and Yenus, belng nearer to the Sun
hl.\ulvolkvul.yot-pm ar mles n second
Teppectvel
The m.llptu:u the fundamenta] plane to whidh
the planets places are penerally referred, the
{nlunu of ﬂlm orhits bemg Inchived more or
to thie fundamental plane, the longitnae 1=
mensured along the Ecliptic from the vernal
eqainox, the latitwle Lo the north or south of |

g

the Ecliptie .Altmnaman almo refer thur T
obsarvalions to hex wy of ¢o
JTaking the Earth s as the fmword 1

Dlane, they mensare Kight Ascenmion from tha'
same punt of mtersernun llnng the equail;
and Declinativn morth ur mnuth of It T.ha!e|
latter being dernved from o-xmmm the cor !

{cxxin mogt —
l HH“M—|

] It m m
Londun Diwks , 8 1a &
Putney @ . (715
an 71 73
Hichmongd 31 7%
Teddwgton 4 79
'l.'he Innac tides, meml1¥ to the resnlts of
recent luvestiguiwn ste v iction glowly 1oter-
feriug with the Enrthe rototion and therefore

henng our day [l muyt go vn through
oountloss coutunes tall the Eacth a time of 10ka-
tion s equat to a lum:'lﬁn when the lunar tides
will Do Innwar exlst, ulr teas bo dusturbed
ualy by the weak action of the sela Lides

THE EARTH

The Barth In its orbital mntiou round the
Sun hes the effect of making the Iatter body

parentl ST
I.‘I':eltmiznmomniullynr. lml!o“h plt!l

E

usior, tharefore, [n Sonasy hin
cuta e ReHTARD -t upﬁ'ﬂ':?& o;nlnu, &

(Ames 1mto Puaces  In the bime of E:mml|

telestial Lan
1x_deducer from them by calcnlsbon

The uclination of tha plavetary oﬂnh to the

Eihptio 12 not. Il-nl\'-. [l‘ell‘.ﬂt hain,s that of

Mercury, Fanus, » Saturn Mars,
Jn]ﬂt:gnn’:l Nepturo ;:"n.har more u'.fi P and
Tranue, 1 ° nt of interseLtion of the

eynator with the Relipiie 18 not stationary, bLut
haa an aomnual mwion of 5o’ thus caemng en
anoual n the 1 Jony and
Rught Astenmwons of the stars  The Edipln Ia
divuded mto twelve divizine of 36°, ealed the
s1yns of the Zodme and named the constel
Intions ﬂl |- muumea r.nunu lictie m!‘unﬂn.

carried I.I:ll pum!: !rum tbe vanstollation of

B g, lem situsted 1n Arnes, and mai

still gpeak of the first pomt of Ares, by which

théy mean the first mgn of the - and not

the roratelation of Anma precess|

movemest will cury the eqmmothl polnta

spmpletely mn.nd the Echpilc in f years

umod the Annus Maximus The inel on of
Thn!hr) orbita to the Xeliptre bed,

lmll . wil Iy haj

ng but
ppen that the '
mferlor M‘rhnuu,nm atud Venus, when neat
thatr

I.uun the Earth and
Hom, will b! [T
d.lw T.h

hll dlme-!mth;hﬂh. Mércury he
ueed for the mame porpese, but the emou

WHITAXRE'S sZAANACK, 1018,



onmparrd with thet of the Bun, no bia
ebaemrsluun of the latiar Is produced ASTEROIDS,
Belbween Mars and the nazt consplonons planet,
MABS, Jupllat, thare are & pumber of pmall plansts, or
de. Of this aumher Vests, Jana,

st is Murs. maping 0 an cllipes :mhu-gmhrﬁlr the beihtest, Vesta,
3 moan dispanre e s “p 'when tn oppraltion baing fust visible’ o the
dlamoler Ithar mota ) r-hd Her Md:mtomi s = mﬂet:. !1!::
! O] ¥ very grea
?ﬂ-n, and period af ruistion, ar day, llt"llf [dnﬂa&;ﬂn&fﬂ:{ in 45 miles eoluts
hihlte Ph“"f." i a much leas degree $han | .oy 3arahly ]E:ml:::ms on u': ::erl:uot:'nhmb
i | . of o E"h i %;:f;':“l'; scm o hoit plbnes varies
veryoval and the Inolinatuon ¢ ir planes varies
:g;hbh H"h'a'“h' ’1:’ et ::"::E“;‘i onmderably , 1 te Lase of Pullas it smuants to
longitude fiom the Son The ofber B a5 that of Juno being only x® Many of thess
iarvats u“:! 0 shuw m astrrohls are leas than 1o miles m diameter and
Biagg | e far anay anysppt ,they are prolably notling more than
Cniike Mercary and Venus, Mars axtubite | Torece o ¥k ylng moond the Son e of the
muny well-dozed merkings, whish ensble ba (" me) Bros, which st some Itions
Todation perued to be well hes nearer to the Earth than Murs does
Wintd spots at the poles of rotatinn  Thass aw sl any time this alturing the bost v
sappned W Lonxes of aow—a reasomable sup tm. the detarmination ul snlar m",‘.’r“h,_'m'
pomtion 2f, aa w probably stha case, Mars hizsa | e dl 'of the pl Irora the Bun are
conederabile aim Whoo 1t 18 | otwarved t Lie connected by a curious progressdon
to the Martiang i morthern hemnphers, i | o gy Buden Lnaw, that holds good mpprom

mataly for alk of them except Neptuons, which
In "a""“"g." ‘tdd"' M&:‘m“"' ““m’w};’l‘ 1 would Take 00 LSt the Bn;m According
e chata] o e “'""m“'l‘ atayy | o this lsw there onght o be another placet in
:‘f"mb"" i teil Erellrot Thatomaiar tesy | the pa:s hetwean Mat and Japiter  Although
mm% s pha D e ¥ thia law Y qmrte empirial, and oply roughly
have e oAb sk & ""“"l by l'“"'liruo. it b-d matronomen to expline Tegion
spots a ﬁ'ﬁr:"l’ d that | Debveen Marsand Jupiter nlud] 1esulied i the
In ml'ﬁhﬂw b mﬁ'::ellltul dmcorery of Vests Ceres, Juno, andl Pallas, and
Mars was atiended by two very ama he mioat : SUbSoU=Otly of the vsst minber a0 preseut
culetrn, Dutsos, e hanhoon: siagveten that thiaso brdle
L » 't o1 B! that theso u, VEry
hoars "“:mm"h' ﬂum'm'"" stall as cuntrasted with the other meinhers af
i ]_?"'“ 'M"'f'h7 the solar systern, may hLe the resuli of the de
o, o uﬂun e ene | stracthm nf s larye planct orimoally clrculating
o a ;nnhl:‘m:l;,thanufm 1hetweon Mare and Jupiter, which henol
""1",' o n o u":: shatt~red hy sowne trophe scattermg ite
& ¥iry intaresling ADpomrmaic WOLl fragmenta in all directions  One of the difical
10 &b nhabitant on yibwamld e oo thin ion s that if nll
10wt und metin the east twice o) )n togmanty of the exploded planet, stariod
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»oon—and white are amnugst the v
. polur_caps JUPIIER
Mars, and thy further planets The aexi, planet, Juplter, distant. from the Snn
it of the l-'ﬂll;llulllll'mlt

times ot

£0-00 { vppueetion, when distant frocn the Aan | I the #y3ten, havilg 8 dlimeter aiavdn tomes
80" of longimde , {they ave than nearest to the that of tlie Earth llhﬁlnrlleqn:nlmt.w
ia

In

on
o
o
Rarth, ai thelr hiess, Bouth at twelve uf , and us Tong
e s s Koo witibda ¢ | oot -u"'fun’é'h:' Tirger tham ip m;..tn

Feobruary, ant be very Rlcoenafnlly oheerved
taat " Hia diskanioe from ibo Earthwill | Jupitar through s telescops the st thing thas
Emnm,mtmmmﬂm —hﬂieoheg:rllﬂ:jl:}lm e
oonmeyusnt great height above laon | cular, but oval, the pots diameter Rty
for hia mmall diamater mll-ndmaquuml.p.mmﬂn. .
The an o

imbly he gxcellgnt,as the dh‘l,:ntll ¢d’n= “ﬂ'l.i
%ﬂlﬂmmﬁ.m

umaadly indece ¢he bed ulﬁrg«b- aateliftos abomt the mama uixs s ooy




The Solar System 89

the year vino.  Their orbits ars but slightly in- tion to the Aun, and be exhibited w
clized to that of Jupmgter, apd in oopseynence best cirenmstances during ths whols of thy
the thres inner moobn uoclrr every | ight.  Any small telescope will diplay
chief feattures upon his suries and
As geen from | one uf 3 1vhas aperture it 18 postible to discern
Earth, before :‘t‘;ﬂl the solipsas wl‘;} the belts and marks o Fupitar, and
are
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the | usual eLtod on anotirer of the dk
times | and nlzlﬁll:’ ly Bt lﬂﬁmam ‘Oucsmion-
ocenlted, balu ally all of brighter extallites aie on ome aod

Besides the fomr piincipal sstellites Tupater | the same slde of the planet (e thurd page of
hax Ava othor very mmal! apee, viarhla omly in | asch month)

1ol u:mu "
Tupiter he strikingly vimhls a8 gn evening 1“"”3‘ OF HATFLIIT INI

B
5
Es
sfe

AT,
sgé
il
5F
;

star during the first two mouths of the year
In March he will diaw near ta the Sun, mnd | yhure '3 TR ma 3%
become invistble a8 s uaked-eye object sl the ' Helmuaiy 7 5 = 84 asy
end He wal]l share with the brighter pisnet  ygpe x5 4 43 14 1 5
VYenur the glories of the evemng BhY 1n Jamnay | Julys 45 13 a3 3 W
,and February In June he wil prumuinently pjy 28 # 17 85 1 8y
| reappear 84 8 Mmottuag star, and 10 the swnmer Reptamha?: n oo I3 1 1
montha Venus and Jupiter will form ® vury  Aeptemlnr g 4 45 a o5 \
lnstrons pair of morping utais  The atter plnnet ueli:::ber 5 7 13 li A & 5
‘will be very suitably placed for the atudy of his ' gotober za 45 I 49 ¥ g
sarface features h ary ahundapt end of ©  epber ap i3 85 1 6 1w
peculiarly intereating charaiter | November g 17 9 1 ax 1 26
There ## 0ue rewarkeble featare—a larae unl| November a7 25 43 134 !
spot—wiuch has been visible for many yeams, | Decemlwr 4 8 3 B 2 x4 |
situnted partly withio o hollow oo the #mthern ' Tjgpember 2x 0 3 I 48 T 48
equatunial belt of Tupiter Iba rofation period ' Depember 18 © 15 M 3 49 |
has m different yews, uureasng from | v
oh sgm 339 1D g to gh EON 4w 1N 30D | FATURN
1 whex wen of atriking characler ston The next planet we ovme to 10 fatom dutant

|;(kr de , and thess were probably dos , from the Bub g’ umes that of the Earih, havings |
to the duturbing acuon of & large dusky spot diamater of ﬂ? miles, or more than nine tioves |
m noarly the ssme lasrtude  “nce the yedr sgra  that of the h, lna day cvnseta of xo lintrs {
the red spot and bulluw in the belt hay s uxlnbited | 38 minutes anl lns vear sgly of OUr yearn llnl
. lwmim merease uf telocity, the rotation Tingscnusst of thiee linght ohes and one interdo
period baving decruased Lo slivut o ger 368 dusky rng, thiomdh wiuch the body of vhe
W:’Eu bulow & (able of ithe fimes when the plauct can be seen  home recvnt vbeervations
pok be vigble in talescopsn. It will be useful ' seum to show that another dusky ring, outaide '
10 remember that the spot ruturos to the same the bright ones alwctists  The rings sppearto |
Al t position em the dise st intaivals of cunsist of three Hiat apnular dmes uf extreme
ssm 3xr, 80 that ab interinls of xa days | thimness, mclined at »8° to the Euliptu, aud |
yatatiots) the spot 1w prossuted st pearly the ding to w ik a Httle than the i
mame ilmes (really s few munutes asarfier) as radios of the planst It has been shown that .
bafore T are a great many Other features these rnge caunot be m boberent maan or in one |
1 it tarrly distinet ontlnies on Jupiter, but they pieie, whether solid or bywd a8 i thet ease 1t
do oot mem to exhubil Lhe mame durchlencas as would be dufioult b sscount for thewr stamhty
thered spot for tho Intter has bewn vimble during ' Un the eontrary, they probably comalst of an |
mors thas ha & century Thoe hollaw in the | immenso number of mmnate bodlies revalveng tike |
southarn bell In which the red spot is situated *matelhies round the bodv of the ﬂllm Of the |
hak vxisted, with soms vanstlons of shepe, mnes , thres bnght noge the middle ane is the krightest
Baptember, , when Bchwabs of Dessu, “hnnl-hnhﬂu-inﬂmplmenrﬂmrmnm'
detected 1t represented its aspect m & seraa  would be sean edgewine, but owing to their thin-
of drawig ! ::::It&ay wanld be urﬂ,uhlu:uhm ehxm %:
» m M W
ASTROXINATR TINRL OF [RARSIT OF RED $80T | ayd Rarth are op uppote mies of thus plane the

N JUFIYER w11l be inviuble 'unp 83 will be found a

il

hibgw

Prukslile time Profuhle timd | tabie ghowing ths dnmensions of Saturo s onter
Tita Wennmt | Dae  Tof Uanmi T | ring s sown Boum the Forsn . Batelins thoos .
-n?ﬂ L] ey ’ o m lJuplmwbenmmmm butnatof so pro- |
= E Bopt. 84 |nemncet = ter B figure also shown a
A ® o u =° s B omt of his equatar, the ratio of the polas
g 9 :"l o 1 = 98 T the cquatonal dimmeter bewng az 14 Lo !
n 1o - - o» Haturn haa ten mtellitos, Nitusted o the
Bq'p't.'. ol » ? [ripgs, sumé of which wre visible fn low power
p H wm’h. v., "un u..,n::ill‘, m 'Htan ihl!l!‘_%’llhﬂlltlﬁthﬂll

W BT anne ur moon, whilsl hll‘l“ 1L

fallowing Pehcuary 13, ereaite & brilllant and | the sxme sise as oar ]

\ viahle durug the earlier '
momths of apa6, svad will arpive Itamnll.lnnhl
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Angoet o betwoun gt Sl so gr e
Wonh §. 42 o gxam
.‘lnn.;dub‘hdl,
on the swrfica of Satnm,
of a very mmilar charartsr
Juplter The belts on Baturn sre
'k liparhlll of volcamo nature)
avolved Irom ihe gl:h of the planet snd spun
into Jongiindinal ds awing to the very awift
axnal The motinn of different 1]
utmdzmhpmhm‘ma‘lm. d exhabjte
L] B

DOeR
Thus
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¥

fir W ilem: 1 deftermined the rotatiin
be about roh 3me., while
¥ bt In

levge tmatrumens and cather itying
Bl s Sy et o

URANTS.

The next et wo come t0 is Uraone, rthar
more Lhan binstesn, times fucther from the Bon
than I thnnkllrhtl:l.tmd 4 Hmea the, l'nﬂl.:l;l
diametor arblt w Wr ciroular,
et er e AL
yoar is squival OUr years, an
the velocaty in the orbnt smounts to only 43 milas
m & sseond.

Ursbus has frer sateilites, dofferiog trom thess
of othar plansta 1n that thay revolve round the
E‘Imlr‘r mn orbits nesrly wmﬂi«uhr to the

liptic and m & ret de 4l lon (westerly)
The satellites ara only vimble i the
talascopes TeCtDU detarmination
porlod of rotation grves 4 ax 1ok ;e:

Uronus will ba visihle ta the t affact in
Angist and Sepiember, when he will be placed
n thab region of the heavens 1o the
Nun. Ha 1s, honever a fmmnt distant ohject,
only just vislbie to the nnaided sys, hemg of the
3is mug near the best tima  He wll busituated
a U v near the star . Caprl-

of Haturn's duse, and an arrey of dark and
in the

planel vimble to

us
globe, tut a layer of her la

P , ‘ory

in August gnd Soptember, and it wilt
{orm s ImFomnl. sud t0 has ready :dentaflestion
Tranus will be only 1° 7 £. of the brilljant planst
¥enus on January 6. and just p gquarier of &
tngtes from Mercury on Janoary 1y, 1.43 P o

NEPTIUNE

ke incouwstent with tha

RATELLITES OF BATURN

120 Tmown mtetlites of Raturn, revolrig
botiry to 1s0's
a Tlll.hl!":ll .1:":;!:! hnghtest
satel 18 hy 1g
e Wcgraianed

fnsn Fatorn will be
in hoam

a8 under in
and tenths,

ALTELLITE VI~—TrTa¥
Eur BuomaTiot 2 W Fromirios 'l‘

Jang - g dan 13 ~ 10
o 3 el ., W L I
Peh 6 - . . -r3yi¥eh gy 5a
= wny. Mar x 3B
!i.'lrg me, , If T}
" 8 - 89| Apnis a
Aprlleo . o - BEl . 1B 13
u g li:-\u s
o [

;l, - 2130 | Oct &y - -i
] y o b7 75
Wov 4 e | ¥or T, b4
» W ni s 2l . 48
o & 1wod | Dec 24 . 2l
- 83l . > o)
The of the planet sre now widely open,
aud the 6 Aapert they pomant be

s _amall

f
ja

days, unly | &
legoupes

Reph the plahet of our system,
1= dagtant from the Sun thirty times that of the
Earth, with a djametar l]ldhﬂly sreater than
Uranus Neptupe has one satellfée, 1lke thosy of
Uranua moving in & direotvm In an
orbit 1oclned 352 to the l:lklpﬂr. His year 11
alent 10 ¥6s of ourm, and velovity In nfb\tl

‘eptune wall be fn vppomsion 10 the Sun on
January ss, sod will be well siuitile in telesco |
during the early montha of the year
planet ia very small, being of about the sighth
magnituds,

COMETA

In addition %o the planets, thers are other
1t beresting olijecta helonmng tnthe solar systam,
ulled comets Homo of theso revolve In allip-
tdeal orhits, and thelr pariodic tiross range from
af; years to mars than a mllln yeazs.  Othera
1move1n paraholic conrses and do vt rupeat thelr

aroand the Bma lu oom

F urhlty are well knuwn

m[ns eonrels
periods ““’H o &yun. and degorve ]
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Al The Solar Systsm—Fronch Republican Calendar. o1

gy, =80, a8y, :888, aud loms sirlking

clone of {he sume vbjects 1 sgos and 1903,
The following w & talis of th rediant pefuts of |
some of the % met

Raturn X Y ) more p s
zpud. March 1’3! Switt Bgs | vulble daring the Fear 6 —
I Moy ” %::; D?:'nm 3 - -;a-uh. L ——
1 June 84 Daulel 1o | | ILA Twec e
R Al oo | T AT a—y sy Quedramtide |
i Ootover 6 B4 l‘i'i"mnbm wBigh' ® JNORUATY sf—ap Ip+zs + Unminds [
'pgay Jumuary g Barnard ashy | 3 |{"ahmr:- ab3+36 o Herculda,
1™ March & DAnest e | 4 'March c—y 14+ Leowds
June - Eas6  Broren abgs 8 Msxchiz—ag  xfx+g B 1ol
o e 12 Bwe g SIS SRS G
“:;“ 53 l'gepel w' 8 Moy 1—8 3¥-"3 7y Ayounds
3 Enoke 180 9 |Msy, June, July asy—az !z Brorpnds
g August 5 = 0 Alay :B—sé »if+ag 'Corunida
! mher &85  Holmes :g xx |[Jane—Alg ami6r & Cephends
66  Fmly g8 | 10 [Fune—Rept. Pateq nSamtiuda
I:z Bnl.rl—u 2643 'y Cyyoude.
I The sbhove comels move w1 elhptic orbits | July 1528 —xz 'u Caprcornids.
| bot much inclined to the Bchpti. The meat a ‘Julv—As alo+.57 B Draeomds
of them travel 1 direct conrses, and July gq—Aug ¢ 51+43

m P By
plaaets, but of thuse that move wrg‘long M Augoat zo—za 45+57 Pemuids,
ellipsss, or parsbolas almut tue-thivds have & v {August s—x6 watgy x Cygnuls
retrograde (weaterly) motivn o |
In 'I.ham o{ # cumeb the 'gnll ?mehmel , = A =, ot B
pears wndargo very rapd an »a |Avg. si—FRep, mx 27« Permelds
':Rnnau On exanimation of tfe light of comels , =3 |Aogost ap
with the spectroscupe, 5t appears to conwst of ¢ 333 =7 g3+15 o Onumde,
In ‘arlous formae, whd cysnoger has ag | De1 ix—ag
been detected  Thews mdlermls eximht b

alwy sp—al gty Oromds
themselves as buight bands. Gencrally & oun {October x3 10413 £ Genmlinida
faiovns spéctium 18 shuwn ss = ol INuv [] fxd3s ¢ Pormady

tw the t e, from whicth we inder that & 29 Nov x3—es xgo+a3 Leonnds

pert uf the cometn liglit » due (o reflacted 32 Nov a4—an +an ¢ Taunda
| vanlight  Comets’ talls nre generally directed '3x [Nov a 8+ Augromedida. !

| sway from the Sun, as if scted upon by wma;p [Nov r—geu 9 e+ 2 T mids

repalilve Mttun—peraaps hight n 114 xob+33 Aelnunds \
Dec. as—as W6+33 & Lrade
l METEORS !“
Another clgs of ubjectd winch hilong to the
acieY e it freong Lo the THE PEREEIDS
lnu 0 occamunal showers of muetens, Elmg T In the most 1egular and Jang-continued
stara, nr five-balls, an m,mmn‘w,_lhf of the »nhole year It viribly conumences
! but which ropresent one ond the same class of , oatly I July, apd ends in tha fuurth week of
1 objecta the dmtinction being only one of wize | Al The radmut shvws a rootion w the
{ are vimble 10 g13ing bumber ou every | E M E, and {to positnns on yight mghts are — \
;ll ldthnmmxdmuummnumwu July 8 . g'+as Aug 1 5y
dant e to attractive actures JThere' . x4 el B! 7 567
were hililant and plenfilol dizplays of the |, » =451 13 &5
+ November Metens calied Leonuds n the yewrs' w o'ty 15 5¥ 45
| THE FEEMH REPUTHELICAN CALENDAR
T, slthuagh reckoned from the waivl September, xyge, waa nol mtmdoced unti] the wmd
i Novamber, z7py It remajued Lo use (ﬂll{'ﬂll the yuat Decembel, 2808 The G Calendar wan
‘oa1 x.ﬂ;.). The Toouths varled in rent. years, thus '

ber azst il rppa, Devember sand In c7py, Deécombdr azat i 1796, December

s ln Deoamher m xiey. enibel zam) 1b abog aod 1os  Lhe Mllowing are the
Aaton Do pour vhoy i 1est e et yous-of e Calomar
Venddminire (¥ ) waBept toOct pa | Germuwnal (Bwiing), 3a Mar to Apr =
‘Beocules =3 0ok to Novr as Toréal Powe s Apnlta -
| Frimaire aa Nov to Dec mx Pralrial  (Padvnl, o May toJune s
Nivise ax DPec to Jan, ux Mesldor (8 moJone ta July g
Pluvilee m Jen to Fob. s Thermidar (Eaf), m July to Aug zg
Venibdes Wi o Foli, t0 Mar oz Foetador (Frus), xpAug toBapt o
., Tha rapathe were dlv/ mmumm_—d:.hwmh the ve were pddad
ab the and of Bepteanber dedionted t0 » to H ) to Labovr,
(Gomrdiafy be-Opinion - aud 10 Warwpirda. Sear, Qympe & st
S S e ) ow R et T
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The Stellar Sysem—Magnetc Elements

w3

regards tem; ture we may suppose that he
hnml’ mwﬂmﬂ d burnt-oul
n an aun
m some vf the wariable stam
bodies T

) ULOCK 31ARB.
Oertalu of the stars, whoss

of s star's soul
pared with the star's
n;l.;ml;. will give the error of the clock.
[

B

I

algsbraigally
% gﬂ. Clock 8tars, the Son car alwo be

taken, but the solsr tables are to wome extemt
affectad with errors, whkh.umg: very small,
would render the clook errurs that exten
enmatisfastory

MAGNETIC ELEAMENTS

The fallowing tahle of mean magnetic eleumeniy
s derived from the uhehlﬂuulqglda at Green

|

m the reapective yeam, and sppliss to Sreen
Mmn it Hindzosrtal Mag- Mosn Tnollns
ethnaon ot | et Foes

Yo | i |u o Tt St
. Ureennich | Ureenwick
P ™ v |
ﬁ »o =8; é .

39 ™o
iBgo | Wama | :w z00
1900 wmgo | s
om ! x6ebo ] 1850 67 61
gm! xEax8 “ufian & 34
xga3 36 10 x e} 8y op
o0 wse | sy 66 57 a
908 gy 1854 o 539
E ] ®» 30 54 66 353°ry
m 15 598 ! ey 8 gho

15538 t b 65 963
L d TXTal By 6 5357
wo| Lo I 1By % svxy |
apux 5 330 ais5 66 sax |
pol s | e % o
3 x5 353 L]
e 35 63 | ubes ' 55 513
The dmrnsl variebion of the declina

Mmaghetic
taon at Greenwnh s ohout sa’ in summer and 3
i winter The needle cvcnpiem 1is mean aLlon
abwut 208 am and aysinaboat &k p m.,
ont, the year It reaches i&s mont » esterly naai |
:.ilon nbnt:‘llt;d ph:tm lhdllt!.’! n.ll.uthunhrly punl:ﬁ
lunng night 1 early 1o " acvord:

the season of the vear The m:“ﬁruﬂun nll'lgﬂ.'l]_;l
rlso varies, frum hour o htor m a llmll.rrl

th The i

starms, uff neadleg varistion,
m the ntion of the with
great: ennesy deflecting the nesdle li]:il:i

]

I
used o ancertal — Dy | I Genting, & Cg the
M‘f.,,m n:::o:armun:tmm uo::kum &:ﬂ“"mﬂv‘!“m the Virgin , o .'
the case of the wtary, or by showing oqaal alts- ! \ , the Su ﬁ.f""‘:‘
tudes on each side of the meridla )  farwe, the & : ] Goak, |
practical purposes this would ”“’""".‘,{.:,: o Aquarws, the Water-Boarcr, 3% Piaosw, the
wficemtly acoumte metbod, bnut tn INCH OF BATY I
toriss whero caleulations ave made to deterning AN IX
tho places of the Bun, Moon, and ty for | THEstati=tics concarning rainfall ars appremed
emparizon with their dednged from the | in *inches,” and sre based
talilan, elock erroew chidlned from the Bon would | recorded at the Royal Ohwervatory, Gresawioh
fall 10 g1 them with that aconrsey which bs | The expromion ¢ an imnch of ram " refers 1o the
poaxibly observation-of the yiara. (oeasion | marks upon a standard rain the nmwmé
Ally, durjog apells of olondy wexiher, when dnln-ﬂ.dnlnthu\a hetwwen twn
lﬁhl harehesn made, sh observa- | mck being represanted by naxrly sox tans
ion of the Aoy will bensed for te service of the | over an sxxs of land, s tollows —
A Mmsanwrioh, bt on vk Q60H- hhﬁdﬂ;m&nmﬁuﬂn!ﬁﬂ
slom, thepwiava Deingnlward ‘whep Evalinhle. | nore = =3fge ocubic =
ot ouly is an obssrvation of the Sim lew easlly umﬂ'
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—The of strat!
¢S pe o
as shown in the following lat,
Inving sab-&i visdons -—

1. EoS0M.
1. PALEOTOI0 of PANMARY
Combrian,

Iv  Upper Cretaceon
IV CAIRQN0I0 or TERYIARY.
i Houme.

1
Ll Meecene.

Iv Phacens.
Y QUATERNARY o PUST-TERIIARY.
or Glamal
L Recent uor Pest-Glacul.

in

ura beo Indefigite nod remate tor EnElOL,
Traoes of humzn life are lound 1 and I,
which eorrexpond with the Bolithue, Pabwoolithee,
Neolithic, Bronse, and Iron Ages of

o
“m'mum The terms employed

sthnologists cover pexiods which reach to
:’on zete;ntg nulnm.:l d%vhrons of time
not of m,’nﬁ'ﬁ" eu.lbm,lrn'i’ 3
application cnly The tarms m ose are —

00y
in

fhis

Dewn of the B8tons Aga.
, ar Older Btone Age,
Later Stuns Age.

" @hromelogrcal Pstes.

o dates are sanigned to thess perinds, as they | o)

~ a - =

with the em of the founder of their

n Lo soth Feleruary,
o Westert

ot

E

e BC  The duonological
kmown a3 the m
Sampst Era, prevalant In Western Incia, began
on s3 Fabruary. sy n.¢. The b AD. 1,
therefore, the year nf the Vikrama Era. In
Syutheru Iudin, the Era, with 1ta
probshly

o
=

his of
the Indimn The l\%
Bronss ands about to
Ty 28 e v e © | yaboman of shropology ware Goome of the Tod.
Yarious of [ with | frum phe death of Baddbe o a3
o oenoe in the lst — | date balng n,u)v.ndthn-pmh the Jeme
oo wpaiacn which Aata oo e Tk Gy of | Eaear Sl sy M >
Him reigaof cha ‘Emperur D | Towssh.— I the the J
In qydlm of s b llﬂﬂl‘.rﬂﬁﬂi Creation of ths World,
mmﬂn - of E‘S.h “.Ml.o.. e;‘n:dlnlln alan
M—‘a-m M.-l-lr-ﬂ. 1 the Jex! ﬁn if
Bk Bk sonla sl el v Tt o
mea. A [ Jukian mﬂ. TR, |
"o comametoad & dhuvaclogy m’mﬂm.ml
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Oecxlation —It oftan happens that:
LmAbely’ Iunations, In hn“:or wl?-lh'.:o I.Innm Barth,
s apec tm )
nan.rﬁ to the smue | Fized fiars, and ocosslonally one or olhe
position with regund to the Bun, s | Flanets, thussnocarrencesare called
ocour | Among the * Calestrel Phenomens,” on tha third
hﬁsmm:u!daﬂlqth mdndlmnth.lnllrmmhltunwhlﬂ;

Tetters of the t, A,
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T el s s arepatice | & R Tokkec 1n &, IT the i
wgm:uﬂhhl&ﬁ‘lunlm thind, &lndnn!;n&“[:,g by ng
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o
or thexrmometsr , ! minutes

of I# | the inferior Plauets this Conjunctien will be of

il fellowed by tha of Ti from | two kind one when the Planst 1 hat

of Yapdegerd IIT to the throne oo | the Earth and the Sun, called + m

m The year 3 » and t whon at the of Ite b off
1ta orbit, with ¢he Bun between and
Thustoriane L, gwrrer Conjunction The latter

vandation of Rome, which 1 the anly kKind of ConJanction that can ha;
b¥ the albrevizston AL £, 4 ‘“":J the lanats, Maum, Joplter, Batam,

riis the year of Uranus, and Keptnne

olty) This is belleved to fall in the year and Yeous, being subject 10 both kinds
(XY Calendar ms we wa & on.—A Planet Ia sard to be in -

scheme 3 leap years are oiitied in | theme times the a when _viewad

amch and the yours xios and 3pao each | throogh & telescope, ke Moot In ber firet
\ d ¥y The year sono mllthalhl?umbelnam-ut,md
| ba n leap , the naxt mibsequeut exd-century / her laat yoarter i weat. Both Mercury and
! lemp yar Yamn exhibit theee phascs, ng fram new
to foll while mop from for to sapetoy

from full to new sgein while
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mjan ooeurs op A Saoday, Easter Day 1a the s take on the loft-hend of the
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A Pnge of Calmiars, 0y
- JEWHH CALEKDAR. (A.X s8¢ and part of 4 X. w27 )
B 52,7 kBt o Yo | o g Pt P
s [
o Al Yia " May 3 Bew Moon. #h dsy
w ™, wYm (Pay of Atoue- |Bivan ¢ June @ New Moon.
t . 6 ., 9 Fauval of Weeks,
w 18 g, 3 Yeast of Talernacies Tamys 3 July » Few Moon
w m , wmp Homna R n 17 Taking of Jerusalem
w =, 3o Fesstof the Ath day Ab r . 1 Kewldoon
, =3 Ok “x Reylcing of tha Law. " ] Fast. Destrmotion of the
Hesvanrx ,, o New Moon
Kidev 1 Nov 8 New Moon Eal z , 3¢ Newloon
, a5 Doc, = Dedlcation of the Templs, AN
Tebet x ,, 8 New Moon = Bepk l'luhﬂllhlnllﬁglrrm
n B xy ¥ast  Blege of Jerusalem, n 8 0ch s;uloiiuudun i
AD it om Kippur (Day $one-
Behat x Jan = & New Moon w®u 7 m-.td). of & l
yAdar = Feb g New Moom. » 18, 12 Feast of Tabarnatles.
Yeader x Mar 6 New Moon s &, 1P Hosans Baba
o 3, w6 Past of Exther w88 4, 39 Feast of the Sth day
» 34 p 39 Punm w =3 . 2 Bejolcng of the Law
» 35 , _ =0 Jhuwn Hesvanz ,, of New
N Al etina ol P ey Y 26 Demeatwn of the Temple,
” i 8 'WEROTET " M
M IR " day 'Tebet '3 . a6 New bom
Nore —Al Jewlsh Sabhaths und Festivals coraumence the previous Eveming at Sunset.
MUHAMMADAN CALENDAR. (rgpqth Year of Hejlrs, A1 tpay-rgn6)

Tou of Hare Y-r?ﬂmnn - | Xmr of Hetr !
an An upg LD ity
: Jom 1 ' August
Muhana Nutember »
el m Deoomber :.w o w :numemn Beptember ap
abta L spn e dnashes Jme b unh-m:n October |
Raban IT . }ebroary E Shawall .A:gm : l‘;‘l’m 1 ﬂg’:‘
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w34 COwrongtun of ths Emperer* . a7 | munth Was known t)uth Konax, which [all un
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- o Tiliabor = o Dik. " | Ko o Do 1 b Fey Do
" B o - - Kol Ji Idibua Despnbribus,
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4 The THtory.* 49
Tne Seperficial Areg of e Carth Is entimated to he 15 o000 syuare ibiles, of
wlnch .5uu,ano usre miles are Land and x x.oso,mn n:egnsnfes:'\nh:q The Drameter
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the An ﬂm T nce Kol nf 18 mar)
Parallels of Lahitide, which proceed from zero (at the Equator) to go= at the Poles
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o The Worki—Gcsans, Novintuny, Tolands, and Rivars
OCHAN AREAY AND DEPTHE, ‘ THE LARGOST ISLANDE  ,..
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“'hmrnuﬂunu. IuamnMM)mm_'xpE'
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ml-dh:“ -ﬂl“ ey "s:.l!l ' Tierrs =al l‘m tne) Atlmntic :lg
(Baltle . - xges obowt 1noe ! wutagm 0 Man sLand},, Taata
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Mg Osncasal ,l",‘ Yobm 'Blhl? 808 e
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Lhe World—Macellansows Siabhaisce.

EELIGIONE OF THE WORLD

L= " Corrrranesl Disvaiprmmes s
Turope Asls Afrls [N Amerios | imeries | vussma i Total. I
o [
CHRIETILRS — !
O.IIU o Oﬂlol- 8o, 8 ! I
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Mohawmadans 3 Bioyoac sk wmmyows| Gh,o,om] | THOU  16wies.oon,00n! s Bago
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ﬂh%h I ~Syom0,0m, RS
Anmnf s nny 50,000° X,50,000 17,000,
Unclapshed 2,000,200 Spcoga | 13000 800,000 |_ 5 ‘:xs_m
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o Cam, yrd (dang | NOW Lork (egay) 19 757547 IS4a5.304
e = “a Antwerp (xpa) 13,208 :m |
Britisk Inﬂls} e | | {3 x
Elate) - .. It | H amligr. M
United l v 28 [ - 8,370
Gannany )) x = » , = “;,-.-
wm E
Franoa '’ 18 t = , 77 lﬁ
a ] Ty b
Hotheriunte Blatey 1 a‘ v | B )
» N = '3 [ ] yyolhaie
=} [3 - g Im
x| ml » 2%




102 The World—Proaducts mod Londemy DProduwers '
The EHacly's Prowucts,
Prodort. hﬁﬂ- Lasding Produ.ers.

WHEAT . Rum.wm:l‘llm
[ qr of 48 458,800,000 “_." 1 ‘. Franoe, 4a, Censds, 36,
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h i
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Cuood tzgas). - e > ﬁ Gol.d u-lt 100 , a0 Thoms,

TOBAIKY {xpan) L ugykooaxos US.:.:
In 00,000 , /800,000 ,
dl:.ll;lf'r. 284,000,000 , ?Iﬂlﬂ]lllﬂf Bast
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THE WOALD'S PRODUCTE--omtinusd,

Prodart. Productien. Tasding Producers,
LEAD (agrx tors of s,n4e I oo | U 8, 348,000 Iong toms
1) B ‘,”:ﬂl:p. Germany, »s8.75v: Mexico,
1T,
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