-«

General Inder—Continued.

Chickens and Eggs veeesass208, 209

:g,-

8. T
o Wel!are Board. .
dren, Vitality of........

dren stourt, N.

hristmas, Histo!
Chrlgmite Ore, World Prod .

d
Chronological Oyeies and Eras.

CHRONOLOGY or Diary
Events of 1921—begins on.
Church Fag

261-269

PAGE PAGE

Coagt and Geodetic Survey.. ...396/Cost of New Buildingg in C
“ AGrt,llery Dlsst.rlcts ceeeessss 9} * Pub. Schools in Ci

521
216/ TP (11

CoastlineofUS .. ....7700 Rica, Trade........
8]Cocoa Statistics. . ... .. ..
23 3|Codiish 2ud Oil Data XD
... 69215 e of World. ...l
1| OO N Brice, Ber. o or326] seod Meﬂl:. Price of
167} Goinage of the World.......1/385| « ., 2a1 Ol Frod, J
80%{115 IﬁfF(()jrel}%t;) Valule of ns:i}gg — Prlcee(fiew a
oke Pro ports, Impo :
{)mp&)rts and Exporl,z?. ...... }3?; Cot%gnlvgood Pr
 Pro ..
Collectors of Customs .391 883};?;%};%"
College Athletios. . ... - 640 egisters.
26| ;i of Cardinals. . 262f «e TEE N Y. City.
.* Endowments 5.+ 247] <« gagtg N Y. S tate.
To126] . g" 3?@“‘“* 257“2559 Court of Customs A ppeals.
5 2 Coteges, Céﬁaflian .
of ¢ and Univergities.
799 Colom bia, Trade......
o7 ' "97{Colombian-U. 8. Treaty.
s in COI%’%"’ Altitudes. ... . 437 Craig SVOLe. .. vrnrrnonn
6 2 115 Crater Lake Nat. Park
.71

1 8ream, Weight of .
Crime Qtéiléifg?: N, Y. City

%951Crops, Capadian.........
Commerce, British. 168 5%8 Prize Counties
and Labor, Secs. of. 4101 “ New Jersey.....
- Deﬁt. of . 401] « N. Y. State.
“ofN. Y. 574| * Value by States.
. 169| Cross-Country Runni
Circles, of R " 573|Croton Water Supply.
C rculs,tion Statlatlcs ..... 243 . 165| Crystalline Graphite P!
Cities, Dlﬂerence of Time... ... 30 Commercial Agen .. 394|Cuba. ... .
. Foreign eenannn * Failures 343 Trade
o Humldlty .60-70|Commissioners of P 407|Cuban Ship;
¢ Iliteracy in 8§53, 854| Committees of Congress 492{Cube Roets.
‘¢ Mayors of 767, 768] ** Natlonal .......... 494|Cubic Measure. . .. ...
“** Mortgag: .691}Commons, Hi 769

lee.. -
F" OtU S. P

0p. .S 7
City Art Mugeum., St. LOulS
N. Y.

¢ Courts,

1 Magistrates. .
Civil Actions, Law on
. " CREN
o WA Lo
Nlay' Pm%wts. ves

caee

350-352,
.3

. Service Commssion, N. Y.
mmisgion, N. Y. City. 514
o395, 399 Conservatiou COmImSSlOn N.Y. 534

. 776! 8om COunCllE (See Late News). Cune, Mme.,

776 Conferenee on Limitation of Ar-

69-70] mament ............... . 737,855] ¢ Examinations
09 Conference on Limitation, ‘The ¢ Ofﬁciuls .....
‘World Newspaper’s Work for.. 17| “ Rates ..........

C 1 ng
Cypre

tees of.
Party Strength 4
.. 541 Conlgj-essional Apportionment. Azigg

.. 82
L448

D

Tar,
534 Connectmut Altitudes. .
1920 Vote

...617iConstitution, U. S.. ....... 5
.797 U.s., Hist of Amendments. 426
."125|Consuls, N. C ty. . 569
. ..145|Contracts, Law ot ..320
. ..125|Co-operative Marketing. 377
; .. 336|Copper Ore (Gems), Prod 27
Prod., Canada 171

Causges n N
in Coal Mines. .

Cultivated Land In World. .
fum  He-

State. ......528

arches. ......... PR V3 )

Curran SV OLE. o r e s s v ennnnnn 469
9{Customs Clalms. Litigation of. 375
‘“ Collectiong. ............ 388

rod
Czecho-Slovaks [P0 - DN 732

Dairy Cattle. N Y State.. ...621
* Produc .. .208

711 NN
.. 218 anuarrles
206-207] *“ N. Y. Cit¥.eevunnunnn
ceee ...217| ¢ N. Y. State,. o0l
“ d.perMiner....A.BO salsl ¢ inULsL L Tl
- Mmers Number of. . L1209 3 - S vees.e522] ¢ in feerearerreneenay
¢ Qutput of World. .. 129 * Priceof. ............ e 216{Debt, Britlsh.e.eeensoan.
i Prices at N. Y. . .129] * Received at N. Y..... 217) ¢ Ca.nadian............
o Prod, Canada....... 2.173| * Used in Spirits, Ete_ .. #20-230) FAIms o coveennennes
“« w Exports, Imports. . 130{Cornmeal Received at N. Y....217| “ N. Clty. eeesvenns
o ' dBpan.. ... .+ - 175|Coronations, British * Raiiway
bt of World m 688] © NEW....ovveoseseisoiuenns 366 “ U.S..............
. Resm‘ves of World. . Lol 129 Corporation Coungel’s Office. .. 44| Debts of Nations. .
Tar (Chemical Pred., U.S .+« 176iCorrection, Dept. of. .. ........ 544 ** of Allies to U. S.....000 ).
resserasvesiiaal V.. 125]Corundum’ (Gems), Prod.... ... 127l ** of the States.

/

P

774




General Index——o'ontmued
PAGE PAGE PAGE
ion of lndependence 415-416/E4 12ation_System, Naval..... 390 TXports & Impm'ts, Phillppines 163
tons of 795|Efficiency Bureau, U. S.. . Porto Rico..
0ns, Mngneuc .. 53| Eees and Chiakens P
sknowledgment of. . . . .319 . N. Y. Sta
é&lti tudes. ....... .. “ Price of. .
ate. .

F
‘5FactoryWages (N.Y)...

sl L Rt e

rmg Conferetice. . .. yDt, Foreign Trade.,. ... ... 16[SollUres. . . .....

, in Congress. .. 435|Einsteln’s Relativity. ., 55 Familics &prellm
3 Nat. Co n.nittee. ..

3| E1azéloa Rat., 1920, by states 443—482
6 Elecnons, Board o
6 C ty

‘ar Soatier Tight, . ‘amine Rellef (U.s. ) in Russi

famous Events 795-795
shipbuilding e e P es . 48 Farewall Address, Waghingfon's. 417
ons'éf the ‘World. 261-269 Electoral Vot '(17’89-1920) piieid fgr Consus of New Jse{sf«" ~~~~~ o
Sop 97| Vote, by Parties & saates A R g be. 402
) . 401|Electric Railways. B 'Jagdemewo}ld& ue- )
. L_;,bmce 33% %{ectréggll‘l{mts * Marketing
 op g octr Eriabey . Marketing ............ ...
Depositors 1 30| R R, Traflo, N, ¥. Oy .. 5%0] o Wonueages, by States. .
Deposits,Etc. NYC Banks 52| ‘“ Roa dsl N. Y. City. W579) w ‘Wealth, 1879—1919
Depreciation in Buildings. L340 Elevat,ions High&Low,by States, 78 Farms, Cro;
De ical L8 the States of U. S 78891 e Chng Yo Fertllizer Col
O (Brighton)...o.eevereenn. ‘“ N Ci e e -5 “ Torest Products
¢ BrooXklyn.. . . .653| Elks, The. . o Y I d,
« (Kpsom). . ... 647|Elm Prod . %&"’Vﬁ;’ S#m
¢ Kentucky. . . .651 Ember D. . “ Labor Cost .
D“ Latonia. . .. .. 6 Emglggei%cs; g}leet Corp. . ‘70| ' Live Stock on
D o 127 Bmery Prod . ... .....ooeins 195}
g ary of Eve'lti in 19211) bi:iglns on. ng_? E:mgratiou Statigtics. . ... .. 2 “ %“’%g%%e" Etc
atomaceous Earth Prod. ... .125|g Frenct «
Dictionary of Biography..... 782-788 mpﬁx;ol:sf,‘c.i.e r . Ro m "m, . ‘r'e'n ‘—772 “ Nm‘l‘lber Z‘ T eage & Value
Digestibility of Foods ......... 1931 « of the World ......... ... 8451 « py Size by States 200
D g:lce)rrxs;%ins o rIII).SS .18 gmp{oyees, Illialgvlva L %gé,;gg ‘ Prices of Prod.. .. .. .......216
) e ceen ” : ‘o
Dirigible ZR-2 Wresk. ... : gt Employers’ Liability Laws. . 200500 * Pure Bred Live Stock. /. 1209
Disrrmament Conference. ... - .. 73| Bndowments, Goliege. . .. 247|  Statistios 61, “196-21¢
Discus Throwing . . Egg}ggﬁrni)gd Progress in. " Valueof. ..... .196-198
2| and aies, Db, o 515"‘%3?3@' & i
2 anllsh Altit d “ ments; by States. ... 198
.. Authorg:. . “ of Live Stock Prod. .208
h : b " igetfl?gﬁ .S.. Fargets, F(}relgn-bom ...... 203-2015
Distilled Spiriis Prod. . 301« Painters & S “« Rovend Nativity e
Distilling, Unlawfal. .o -228) ¢ Rulers. . ..... Fagt AemplaneTrl o 132
District Attorneys .... 404, 546|Fintered & Cleared . Atlantic Pasgages i "132
“"Leaders, Brouax. .. ... 8831 Enveys of and to ) . ' Trips Around %Voxld (132
Dividends, Railway. . - 184 Epigeonal Bishops .26 Fasts Church o2
Division Iadle. ... . 1001 " Calendar. . . . . .. 28] " Fewign .28
Divisions of Time. ... 291 Epsom Derby Fat in Foo 1193
Divorae Laws. .. .. .305 Eqm th .
‘iU §... . . 309\ Hrag. ....... Fed, Ootnil Gt “240
lIgioxcl]c{eSHIi)géw%atyﬁ ceeen (}’H Erie Canal., * Power Comnigsioil . 405
N.'Y, City Lol L2 Eetate Tax (U Rosgrve PN 35
Dogs in N. Y State. .. .. 533[Estates, Admin. of, Laws on....311| @ Trade cOmmis;gion 405
Dominican Rep., Trade. . 167 Esthonian Shipping . 146l wederalists in Congress. 435
Donati's Comet. . ......... 5 European Alt{tudes. . 90| Feed, Cost on Targ e 205
Dressed Meat Prod, ... 212 Distances ceeens 135 Received at Nm{? y i
Drunkenness in N. Y. C 5451 « Tennis Champions. . ... . ;

.. 638 Feldspar Prod. .
..648 (Gems) Prod. .
.. 166 ”emale Wage Earn
Femigles. 18 to 44 Veum

~~~~~~ ‘“ Thoroughbreds ........
th Europe’s Forelgn Trade. ..

9 Eyening Stars ..
91 World's Achievements. ... ...

1 U. 8. by Ra
EVENTS OF 1921, a general “ of Voting Aw
chronology of, day by day, . | * Percentage ¢
beging On...ovvvvvivun.. .. 799{ Fencing .t
31 |Events, Memorable. . 792-/90 Terries, N. Y. City .5
vere 110! na ettysburg.427|Ferro Alloys Prol ii ..... g
710. 72 B tf & Lincol tG ttysbi 427 T 11 13
y %\chaagesMN Y. C U . 598 IF‘ergﬂllear, JCost; gv Taims, .2%ia
S Teeedes xecutive Mansion, ‘estivals, Jewis .
Dwyer Stakeg. . X 355 Exempt Real Estate, N. Field Mugeum, Chicago 239
B Expendltures & Recelpts, Tield and Track Achletivs. . .681-683
. & Rev. of Cities Fifty Prize Crop Counties ...bl6
Earningg¥in N. Y. Factories. . ..275 " ¢ N. Y. State. 525|Flghting-Age Pop. ¢i U« 715-719
Earth, Area and Pop .......... 6871 « Postal..... 26| rilipinos in U, S. . L.
it Pop. of...... . .688 Railway . 5|Finance, Dept. of . .. .h44
‘ Races of -687|Experience (Life)Tabl 38|T'ine Arts Academy, Buftalo .. . 239
Wage Earners of. ..... -6871Exportg, Breadstuffs .. .. L 157 Commisslon, Natb. . 397
Earth’s Crust, Geol. of... ... . 63| by Elasses .+......158|Finland, Trade.. ... 166
Earthquake Areas. ....... . 63 " by rand D1vislons .. ... 158 Finnish %himhng
Earthquakes....... . 362] by Sea & Land ...... ... 1591Finns in e
Easter Sunday.. . . 36} ** Domestic & I‘orelgn. . ... 157|Fir Prod‘ Vet ..
Eclipges.. ..... . O5f - Meats......... . ... 157|Fire Dept., ‘N Y. City.
Eﬁi‘&‘?"ﬁw@éif‘%‘viﬂﬁéfs' il & dmebris Alssic. ) U Satety Beles
. . .. 16 osses in - .. 366~
Editorial Assoc., National. 854f ¢ o by Countries . . . . 160|Fires, Cauges of. e 367
Fducation, Dept of, N. Y. City . 5ad} ** . Hawali, ..... .. 163 in 19 21 ..... ... 830
Expend., N. Y. City. ..605 “ N.Y.Port LB731 N Y. City...... . ... 055

“ N Y. State Dopb. Of. .01 534 “ @ Baper...r.i..

.......165Fh‘ﬂtAidtoInjured Cieerecan 340



\

General Index—Continued. 2

PAGE| PAGE PAGD
First N hts of Plays. vsosesee.597[Fuller's Earth Prod... ... a0, .125|Greek Authors. ................783
eries Statigtics. . ... .233 Fungi DiSeages. ..+ caoesessass 219 . Church Calenda 2
Flsheries Bureau, U. Sieereens..396|Fur Prod,, Canadian..cevees .. 238] ° Letter Socletl 257~
Fishing Officia 16[FGUEIEY SERIeR. +2ss e s sssn 08| & Shippi
41 Welghta. .. . 93
T ¢ e orian Cald 'a‘ar o
adsden Purchase....... .....695 regorian La encar.
Dl Gaintul Oceup. In N. V. State,.. si7|Grindstones, Prod 1w
« Received at N. ¥ o] .. Workers in U, S.........73 736 695
cYeiieooe e 2N Game OMOIAIS. . ovevsssvnsensss 218 s 167
Florlda Altlt.udes civerseesnees 82| Gamma Rays Ll Taz|Quatemala, Trade. . .
« Fachase.. ... o |Garden Vagetables -+ ;- igg-1op(Guiltord Court House, T
Flour at cm Socttereete Garnet, for Abragives, Prod... .. 125|Gut CRast Imp
ur at Chicago. . (GOMB) Prod. . ..soeeeesss. 127 . Prod. . .

o 125 Gymnastics.

Gas, Natural, Prod.. %|Gypsum, Pro

Gasoline, Natural Gas.
Gate Receipts, Boxing.
Gems Prod..........

XDOTY .
iy Receipts at
Flowers, State.

Fluospar Prod .. ..
- Flying (Air) 684-686
Fog Smnals & Duratio ‘Avigs.. T2

all of Fame.

278
Gen. Grant Nat. Park. Halley’s Coms
g Art Museum. ............ 24 General Edue, Board, Handball, ... . . .
19504 Sesglong Court. . . .. . 1 (Horborof N. 0-571

arding’s Address of
Unknown Amer. Soldier.. 232

272‘_2% (Gj.enera,lsl,ﬂUBS Adrmﬁf
“ Zra; T
 Soves i N, Y. Gi 6.2 202 - 508| S e os Tanhioal Gentre, U

‘* Inaugural Address.....
goods, Digestibility of...... . ..193|de zraphy, Progress in ‘ Memgrial Day Mess:
Fgothal - eeue- cevrenens 610-6711G fras. .. 63| Flarness Horse Racing . .
(Soccer). .......... cenes Geolog. Harvard-Yale Regattas.
F:qreign—Born Farmers..... 203-204 Geology, Prog 363|Harvest SeasonS. ......
<* Whites, Citizensnip of.. Georgla Axmudes.,
.o Country of Birth.. ‘73l-733 <1920 Vote ..
P inN. J. Citles........ 503lGerman Au h ......... . 783
w o ImN.Y. State. 1 I504.508| * Paintors and. Seulptors een 785
f Voting Age........729] ¢ Peace Treaty...... eevn...852/Hay Crops. ... .
Foreign Citles, Populatmn--- veee 688 ‘ Shipping. ........ 146 ‘“"N. Y. State cees
+ Coins, Value of .......... 35 7|Germanic useum,Ha.rvard... “ Price of. . .vuaass e ]
o EDVOYS.......eieiiines 6]Germans in U. S....... ..732 “ Received at N Yo anonnns 217
Inventions. .. 211000000 8 Germany, Rulers rs of... . Health Centres, N. Y. City. .. 601
% Mal ShipbUIIAINE. . «evenrnneees. 146] ©* DD Of, .\ toyveeraannn
« Mone; Trade........ P [/ Oﬂlcers,N.Y.State....... 515
Trade- Asia and Auatraha . 169 Gettysburg Park..............223|Heart Weights.......... cees.s 106
o . nada. Giants’ Records. . . . . cess 618|Heat Calories in Foods...... . .0 193

Gifts, Public, in 1921..... Height, Weight and Chest
+167|Gin P 2

« “ 9| Measurements.....oovy..... 105
s “ 31 Hell Gate Bridge 5
w Hemlock Prod .
. . Herbs and Plan
“ « Hickory' Prod
“ . 175|High_Buildin,
“w w 2 Foreign .
Union So. Value and Weigh “ Pressure Se
w o« Esgym- . < and Silver lnSC(rclé}a,r,i n m %‘ia e Tal Il\} o
....... e cs _(Pr g ways, ational.
“ Weights & Measures. ....... 98 Coinage, Impts. and EXpts., takes. ... ...
oreigners Admitted to U. S.324-327 BEHC.) vivve vrinirannas 830-385| H
N. Y. City. 563] * and_Silver Used in Arts and storic Events.... ..
IndustrieS. ......coovevnns 386| Historical Society, N, ¥........
* and Silver, World’s Stock of. 386/ldoboken Fire.......ee00e.....830
Government Printing Office. ... .: 396{Foekey .. ....... cireedaaene 630

Governor of N. Y. and Other Hogs Exported .
) ..220 State Officials..........534-536 n Wol ld............‘.....zu
rorgeries, N. Y. City . Gove‘ni'l\?rsYofMinn............459 o nFarms.................210

“ of N. Y.

Forgery, Penalties. ..310 ‘ vIarketed. -1 .
orm of Address for Nobility. . .773] * of States “PIICe Of. . euvnniesrseress. 218
four-Power Pacific Treaty...... 751|Grain at Chicago “ Pure Breaeen.eeesresns. 209

‘ractions Reduced t.o Decimals. 100}
france, Rulersof..............771
« Shimbunding..

Fraternitieg, College..
Free List, Tariff.

2| H
Homic lc
Honey, N
Pro

831Grape Juice R 228] * Prod.......... .
-185|Graphite, Na,tural World Prod..126|Hopeful Stakes .
86 Prod....cooovveieann eeeen 125)Hops Received at N, Y., ..... .217
a7 Great American Stakes......... 858/ Horse Race Records Begin on.. . 648
L83 Britain, Commerce, Rev., * Running RecordS......... ..649

Expend. Debt ete. . 168 Horses Exported......cvvou...211

in the U. ceseeverea 32| - Parliament,Premlers, ‘on Farms.....c.covvae00...210
« Painters & Sculptors. ... . . .. 78 Dukes. ...... veeess769] ¢ Priceof..... ceeens.216
‘¢ Revolutionary Erg.......... 29} « “ Royal Family.......77 “ (Raee) ‘Prices Paid for... ... 648
“ Royal Claimants. . ... 7811 c “ Rulers....... Jluuliam0] v Bure Bred.. . ... ceeerseess 209
' Sripping....... 000000, 146 “ Shipbuilding. .. 14 Horseshoe Pitehing. ... ... 676
Tedal Winners. vove. 569Y “ Trwde......... Hospital ,Army .. 759
‘eserving. . ... 901 “ Lakes, Ar€a........ ‘- 600601

tetion.. . eneenenes....213] ** Ocean Steamships ot Springs Nab. Bar ve..223

Revoee ..,.......,...,120Greece.deé ....,.........166Hotels,N.Y.Clty......... «r D61




8 General Index—Continued.

Houge of Lords. cpevensass 769

of Representatives, Com-

. . o Dnittees of. .49
¢ ¢ Members of. 489—-491
558-5!

Houges in N. Y. City...
How to Keep Sober.
Hudgon River Ice Cro

Hughes 5 A mer

Vi ducti
Proposalg, Arms Conference. .73)

Human Body Weights and

Humidity -of Cities. .
Hunganans in U, S
ungary-Austria,
unter College. . ............. 603
unting Officials. . e
urdling. .. ....oveiiigaaeann 67

I

Ice Crop,N.Y.State...........BSZ

Ida,ho 1udes etesroseennan

Ilhtemuy in Cities. .....
in For ?lgg Counmes

ImnIallgratlon, Canadian..

AW, .
“ Statistics.. ...
Impeachments in U.
Imports by Classes.
. and Expﬁ Iéree al

e e

y C
“ by Grand Divisions.
‘“ by Sea and Land.. e
for Consumption...........

“

Inaugural Address, Harding 5
Inaugurala, Datcs of.. 3
Inco: 1e, N. Y. State. .. 525
X, N. Y. State. vea.lb20

“ ka ........... . 387

Incomes in f.ue U.8S..
Ind%mndence, Dec. of

Indla,us, American

9
“"Chinese «nd Jap. by Sex..725-727

* in N. Y. City and State..505, 53!

“i U Sii.iiiiiann . .71

Industrial Insurance.
Inheritance Laws. .
Taxes, N. Y. Sta
Injured, by Railways.
Insaze Asylums, N
N State. .
30t Damage to G
u,nee, Industrial..
Y. Workmen ] Gompens

Int "borough R. T. Lines.
Int eolllevlate Regattas.
ow]

ceesassneee

Interest Laws...........
Tab!

8. . .
Intenor Dept

*"Secretaries of | e

Internal Rev. Collections. . ...

ColleCtors. . o o v v .. 391
International Bolloon Race. . ... 636

‘ Boundary Commlsslon .....
¢ Joint Commission.
* Sanitary Bureau..

Interstate Commerce’
“ Estates, Laws on
“ Park.........

Intoxication, Arr

Juventions Noted......

fowa, Almudes‘ sessboabuosens 83
1920 Vote. e
2|Ireland, Commerce, etc. eeens 169
Irish Proe Siate. .
‘ in the U. S.

75|Latonia Derby. ..

Irregular School Attendanoe Ve 24
.241|Law Dept. N. Y. City..
Measurements. .......... 0551(;6‘ 1s.

a7
‘ Painters a,nd Sculptors...... e

Italy, Shlpbuﬂdlug. censecsenes
ng Trade.coeeececverocncssss. 166
ydrochioric Acid Antidote. . .. 116

Yian, Vote fOT. ..evn.. ... 468-470

|Japan—Expts. and I N
and Expend.; Mineral Prod
SWelghts aud ‘Meas., etu 174, {Zg

LY. 1503
“inU.S.ie.vnns Cerennas 721-324 John Fritz Medal Winners. . .

0|Journalism, Pulitzer School.

991Tugo-Stavs in U, S.
Jumping Records
[Jurors, Comn issioner of.
Jury Duty, N. ¥ City

t3|Lead Antidote, .. ...
U. &. Supreme Court bie!

Keene Mémorial Smkes
Keeweenaw Canal.....
Ken]gucky Altitudes.

- |Leper Colonies .

Kiﬁgs——Enrllsn French, .
an " S
Knights of Coltimbiis g |Library of Con

9lLife, How Spen!

L

K flux Klan 18

Labor Bureaus, State....vee. .. 397

02|Liq 1or Con.sum tion.
2

Literacy Test Vote...
" 92|1.

: Live Stock, Farm. .

rm
“ Values (Asg-ssed)
Languages of the Worl

. 545} Larceny, Penalties. .

Lard EXports..coveveanes
Prod

Latvian Shipping .
Caudanum Antidote. .

Laws, Admin. of Estates..
Bankruptey

“ Budget.

“ Civil Actions

“ Contracts .

“ Copyrigh .

“ Crimes and Their Penaities... 308

eeds.

“ Gov’t Aid to Farmers
* QGrain Control........
‘ Immigration. .
‘“ Inheritance... cenenn
‘ Interest.........0.

‘¢ Interstate Estate
‘“ Marnage and Divorce.
‘o I(sTl?;gumllzatlon

321
. Workmen s Compen e 295—:}({4

1gments, Prod.
“ (Refined) Prod........
“ Prod. Canada.........
“ “ apan.
“ « g

 World Prod. .

League of Natlons . .
Legal Holidays. . 34 35
Legislature, N. Yool e, ggg

etter Rates.
1btérty Pole, N. Y. City..

Librangs, N! ¥ City

‘“ Schools,

“ Ingurance Sta
‘“ Table.........
Lighthouscs in U. S
Lime Antidote. ...
CProd.....ccecieeann
Limitation of Arma. Con?. on,

5|Lincoln Highway...ooeeenenne

Lincoln’s Birthplace. .
" Gettysburg Address
Liquid Measure........

‘““Expts. and 1mpts..
List of American Wars.

iterary Pseudonyms. ... . ... 188
Lithuanians in U. 8... ..

Loans to Allics by U .8

Locomotlve Ej gineers.
244

Firemen aua Englneine
Locomotives in U, S......,

.. 798




General Index—Continued. 9

PAGE PAGE PAGE

London and N. Y. City Pop.....552 MesozowErs............... 308

“ . 830|Metallic Prod... .. 552

Long Measure. . s “in 69

“ Tons..... 113|Metals, When Discove 240

Longevity of Animals .286/Meteors. ... ... . 238

ngitude’ Differences . 30|Methodist Bigh 65| ** ol Fine Artg, Boston,. 239

* and Latitude Tables 61} " Chronology, * 265|Museums, N. Y. City... 587

Louisiana Altitudes .. 83} * Conferences. 265] * N. Y. State...eeos 532
¢ Purchase .. 7-113{Mutton Exports.

° 1920 Vote..... 6 Metropolitan Handlcap . 651] “* Pre

L 79 .
a cerracana 789-791 Mexican Altitud 89
.......... ... 285 Border, Impts. & Expts. 148,154

. 1580 Mexicans in U. 8, .

LumberProd...‘.... . .ZZIMexmo Mineral Pre
Lung Weights. . . . L106 Trade s 1ot
Lynchings in U. S.... Mica, Scrap and Sheec Prod 125
' Michigan Altxtude 4
o Milghge, Bafiay
Mail Route Distances. ...... 33—135 eage, Raflway.
I\M'Iails, Dmne%tic and Foreign. gs Mllzs ;Jll]d g Yt,s State . cee 94
aine Altitudes............... 83|Miles and Knots...............
o Yaudes 11 gop(Military Bdge. Sysbem, (AN
Magneslum ........... L5 of U. 8............ 715—719
Magnesite, Weorld Prod.. .. 126 %harpshooters Cha.r L.
Magnetlc _Declinations. . .. 53|Militia, U501
“ Poles... ........... .. 62]. “ in U. S b States . . 759
agnetite ( rude) Prod L1265 Mxlllonalres, N. Y. City . 558
Major Generals, U. S..... . 404/ Mk, lj;tsteurized ...... . %g
inU.S8. ...... coomf o Prod. ... ... .
Male Wage Eamem . 735, 736 ‘Weight of. . . o 187
Males 18 to 44 years. . . 715719 |Millstones Prod.. ;.. eees 125
n U. 8., by Race. 725-727|Mine Prod. in U. S.. 124-125
. o! Voting Age. .... ., 713|Miners, Coal, No. of. . 129
“ Percontage of .........o.... 28| Mineral Paints Prod 1

Malt Used in Brewing, etc.. 229, 220| » Prod., J.
Man's Seven Senses.

“

* Waters Prod

anganese Ore Prod. .

Ma, * Radio-activity 1
anh ‘i;uﬁ‘%ge Pro 3 Ministers, of and to U
- {‘:‘ anlflafture S Govemor!i 1‘;;;1 des.
opulation. “
Manila Fire. 1920 Vote. .. . .
Manslaughter, Mint. U. 8., Supts o .......... 399
Manufactures in N. Y C Minutes or in Decimals
* N. Y. State........ 516 of a Degree............... 100
* in sereeedan 736 Mingissippi Valley Prod. 157
aoris in U. 8. L Tt Altitudes. .ol . 8
Maple Prod.... ....221] ** 1920 Vote..... . 460
aps, Planting. . 188, 190 | Misgouri 1920 Vote. . 461
Marathon Running. . +.. 677|Mohair Prod........... . . 208
March Weather. ..... . 186|Mohammedan Calendar........ 29
Marine Casualties, U. S.

OIDB .. .ovveannn .3%0|Monetary 3tocks, World’ 8...... 386

..... .. 94|Monroe Doctrine. .
arketing, Co-opex‘ative et 377 Montana Altltudes
arkets, N. Y. Ws_;] ..... 95 1920 Vote....... [P
Marriage, Age at lch Valid. .. 307 Montezuma Castle.....
L Monumengs, (lj\Iatlonal

« Secretaries of. .. |

Ph

ccsssveso

“ Nail Prod., U.
337 Cession........ cieressenaen 295 Namesofsmtes,oﬂgmof.. AN
. 33 National Aea\'lelgyi Design.... . 27()

Adyvis.

slaz
N

Seeoossossoscss 120

Com. for Aerona:unca 392

Balloon Race.......ooce. s €85
Banks, Depogitors and De-

posits. .

. 84|Nautical Mil
Naval Aca.demy,s U. S..

upts. of
‘“ Appropriations.,.....
“ Educ. System, U. S.
‘“ Officers of Customs,
Navy Dept............

Grades

.. 153|Molasses Used in Liquors. . .229-230 Negro Lynehin

* Population, N Y. City. ;
* Digasters...... . 789~ 781 ‘ System of U. S....... . 357| Negroes in U. §

... 850|Nevada Altitudes.

1920 Vot

Cemeben&?

1 Nativity of U, &, Populat,iou i
20| Natural Gas Prod. ............ 12

Gasoline Prod. ... g

12% Naturalization Laws...,.......32
21]. " Stat!

sesean

e ers, Tic. . 405, 760-763‘

S., 0
NebraskaAltlt iessneeasess 84
920 Vot

. 464

.. 462 Newtoundland Foreign Trade... 169

. 223|New Inoorporations. . 366

Hampshire Altitudes.. . 85
1920 Vote.

in ity 464
Moon, the..... 51 « 85
Moon’s Phases. 50( . 234
Mooushining in 228] ‘¢ . 234
Moose, Order of, 285 €8
37| orRing Rer . % .  TiHiberany e Cities. L 13
. orld’ - ¢ ¢ eracy in eg. ...
Masonic Sta.mstics . Morphine Antidote........... “« ‘¢ Pop. of Incorp. Piaces.707
,vIaternlty X S Mortgaged Farms, N Y. State. 521 “ ‘¢ Urban and Rural Pop.
Mayor, N. Y. City, Vote for 468-470 * Homeg. . by ounties ........ 708
Mayors, Brook ............. « ‘19 . 464
. ¥ g[ Citl ey %g M €8, New Mexiclg Altlt,éxdes 422
of Big es .767, “ o . .
Meat Inspection. ......... .. 212 igsi New Year’s, History of. 119
“ Packers’ Control Law. . 339 Motor Boat Records N, Y. Botanical Garden. . . 589
“ Prod.Per Cap......... 2|Motorcyole Records. City Accidents and Delays
edia. and Conclla .S.B'd.. 3‘.)7 Motor Vehicle Killings. on Transit Roads.. 580
edical Signs and Ab brev...... 931 « “ N.Y. Stat,e.. « ‘“ Age of Pop. 507, 508, 563
Melting Points..... eheeseer o 91 “ . S.. . .e “ ‘“ Aldermen 644
morable Dates........... 792-795| Mottoes of States. 777 ‘ Allens . ves
Memorial Day Messages of |Mt. McKinley National Park ..223] * Apartment Houses.. .
Harding and Wilson.......... 497|Mt. Rainier National Park 23| ¢ ‘“ Appropriations..... . 555
Werchant Marine, Tonnage, Etc L, Mt Vernon.........iiiiiiannn “ ‘“ Aquarium.........

..... tivge s ess e 146-152\Mountain Peaks in the U. S,
. 14 z Mulesllrilxgorted

“

2 Multmlication

coasosse100

“
“
‘e
N
%

Arrests, Intoxication. 545




10 General Index—Continued.
PAGE PAGE PAGH
N.Y. Clty Banks, Capiml Depos- IN. Y. City l"ogI by Color Race, [IN.Y.City:-State Museum. . 532
its, Etc.. . (350~352 ity and Sex..563| niversity of. . 6533
:: o SargeCanalP ers. 572f “ Pop. COmpared with " «.Urban and Rur
- ol aths. Lond by Counties ..
- - Births. « " Population ‘Da 1] * Urban and Rural P
R pl oo leNe n L L AL
. oD., Native Whites o age Barners. .
:: « Bri ceees « “ Authorit; 573| “ * Workmen's Com. ¥
b B R T 58 - o 573|New Zealand, Trade. .......... 169
i “ 3:1 3 mg é't»i'tis'ties 558-561 " o . Newl\sdpazgg; e(girculation. Y 243—24g
o ¢ BusTraffic.......... 580] <« « Railroad Stations . ..575|Niagara Fallg, ....oueeeesosse.s 91
Busy COIners. . .. .. .. 564( < “ Reclplents of Free— Nickel Prod IR, 25
- - gﬂre e)l Tl\{lbenl‘gulgus ggx;: . « Re geati L e <50 N * Canada.
arter Rev : 0! Ni
@« hild Welfare Board. 54| * School Attend. 502 563,605 | O e, T cn ios ab .S.’mea 173
: * Churches........ 606-616 - t Schools........ ¢« .. 602 Nitrate of Sﬂver Antidote....... 116
+  « Citizonsaip of Pop.... 363 Sinking Fund. 561 Nitrie Acid Antidote. 116
“ * Clvil Service Rules .. 617| & ¢ Skysecrapers. ... Nobel Prizes RORROOReE 7;
o * Cloar. House Data.3:0-352| ¢ « State Offices in NoneMetaliie Brod. "Ll t i
“ Clubs............551, 561f * Staten Island Trafic. 380! Non-Partisan TLeague Vote. onn .. 462
bt Comigrt Stations.....595| . ‘¢ Strangersin.......... North Caroling, Altitudes. tretige
o Commel‘ce ...... .o74f ‘¢ Street Accidents. . .566 P Eloction Returng,..471
. Cons1ls. ...... L5691 o Numbers......579] « Dakota Altitudes. 26
“ « Gounty Ofﬂclals . 546] ¢ “ Subway Traffic. .. . .580f « U Election Returns, . . 472
o« o Reglsters ... 540] o * Surface Rail'y Traffic. 50| Northern Border Impts. & Expts.154
oW nCourts .. ....... Big-5ez| it i Tax Levies, .. 5bTINorway Sbi building $3
«  « Gilo Statistis. . ..o % * Teachers Ben L 605| N OTREY P Beveenve e 1R
PR e ERER e e e
40 . DUSTORTTTUIIINS | I o Valuable, -5 Noteglnvnl ) “"98
oo Bisg {Poiit.) Leaders..547 “ o GRS, s acs. | it|Numbers n I&fs%gry.... ¥ ::7 5
- . « Bduc. By endlt.ur‘es . pgd " « Valuable Buildings. .. 561 Transposed. ccoesesiasesss e 100
. “ D e “ Vehjcular Tunnel.. .. . 576
Election Returns. . 460—4/0 “ «“
*  « Hlevatlons..... it IR A S e o
o © Exchanges. .. . 593 Wage Earners in..... OakProd 22
b « Fxempt Roal 1500 e “ %ggﬁ;guﬁg%ﬁg <8 Qat Cr P esived HE . ¥ - 206-
“” . - V)
- . Expts. and Impis. ... 573) « ** Zoological Park. ......589 Oggg%a;} ece ‘(’)e. . ?'.t. . .Y. e Z{é
« . ¢ Historical S0C....oveu... 588
.« « “ N. Jersey Vehiculur Tunnel.. 576 .
o . “ City and State Elec. Ret.. 465-470 cf
- «“ “ Guar 01| ** Received af, NV 217
™ “« . 8ccupaélogls inU.S....... 136—736
- cean Cables.......
:: :: “o * Banking, Educ., ‘“ Distances.
a« « Food Stores. Omexals, Depts. 034—536 v gassages, Fast.
“ . 200! o Anpropnamons ......... 525] amshnps, Big. .
, o| 1 Autosin Sis3f - U.SL
. o e .. 524 Occufp%tlong, N. Y City & State, glg
.« . ‘o residentS. .« oo
.“ “ - 526, 527)0Ad Fellows ..... el 285
w .
o . Fathio. e . 142-144{Ohio_Altitudes....... .. 86
. .515) * Election Returns <473
W Heald Contres. 11| 1 L Gounty 8o 9-5340| + Indiciary Vote (1920 413
High Presgare Service.582] «  «
. Homes (Ciarit.) .59, 800 al . 528|0i1, Non-Mineral, Prod .233
" Horss &n‘ Stables. . . 559 o« 3 8-522|Oilgtones Prod. . . . 125
- ELOSAEAIS. . -+ - 60, 601 cc - 233 Ollahoma Altitude &
Do = (0 177:) I~ FP 56. “ ection Return
“ oIS b Tradiic. 00| o o Election étiris. . 167-010 o1a Seyis Tirme, 52
“ IHiteracy 503, 563] « o %gl?‘sﬁ a’“dv{,%‘f“"'i Tax.525\Onions, Price of i
e s -Born es in Opal Prod. . .h
I3 Jap., Chinese, Indians 05 Cities 504-506{ 32"
............ Opening and ClOS
by -.ZL YUty g ) ¢« For-Bomn Whites by e meEme. and Hidson Rlver, 144
000 Lit e‘;a 538 520 Counties ......... Opium Antidote. .. ... . . 113
« - o B Nes. ... 076-0¢0} «« ¢« Foregt Preserve .. 53|Oppau Explosion. .. - L83
[oH o oL” Traffic. ......... 580} «  « Geolog. Hist. of 523|Ore (Iron) Resources.. 126
o o Liberty Pole..v......546] « ¢« Governor and Oth Oregon Altitudes ... . 86
“ o Jibraries PP Officials of........ 36| ** Cession. .. ... .695
@ . f“‘ﬂ,‘ - ¢ Health Officers. .4..515] “ Election Returng ......... 471
5wy €8 ... - B16) « < Tee Crop........ L 52|0RGA NIVATIONS (Alphabel:-
% o Markets...... 28951« « Tiliteracy in §C8) LASL ). vevvnrnsnnne 271-284
%W o Marriages......o e ) & IncomeTax.... . OsWego Canal. ... ....eooeee 142
b Mayor and other ¢ [nsane. ... ..... 529)Oxalic Acid Antidote...... 07
" w qOfcials -546] ¢ ¢ LakeS......... 53¢|Oxtord-Cambridge Regattas. . .. 626
hon Mo M L paw ,
0w Musoims, e o Lesistamure, . 6 Const 1
ational Guard. . “ ¢« Mileage Table 533|{Pacific Coast Imports and Ex-
o ¢ Negro Population. « ¢« Natlonal Guard 500 POTtE. ceveve avreiines . 148,
- % Parks...... ¢« ¢ Naval Militia, ...501 Paclﬁc “Treaty, Four-Power.. .
a0 “ Pengion Law. 508 ¢« Offices m N. ¥. Cify. " 546|Pacing Records
e I ersons of Mmt Age..363] !¢ ‘' Pop. and Area Counues 511 Packers Control La
£e “ PIerS.......h..nn 572 ¢« of Cities..... 509, 512-514|Paints, Mineral, Pro
. :: ’ollce S]tar.ustics aone Ivlécom] Pl]ajceg,t;. %J}..-on ga}nﬁerts lund Sculptors
zal Leal ers e e X aleontology ......
. ¢ Population. . pend. Recpts., etc..525|Palacnzoi~ Era
:: :: ;op. gy ﬁggs ¢ ¢ Primaries (1920).. 466|Palisades lnterst,ate Park
« op. by Assem.

“ ¢ School Attendancs Panama Canal. .........




General Index—Continued.

11

¢ Trade.
Pan-American Unil

“"and Pul

Parlisment, British. .
Parole Commission.
Parthen

E’assenger Cars (rail)
- Tra/

1
1

Pasteurized Milk. .
Patent Laws. .......
‘ Office Statistics. ..
Patronsg of Husbandry .
Peace Resolution, U. S.

PAGE
Panamsg Canal, Distances...... 134
* Purchage. 5

ciseenee

on
Paper Moueyianrld 8 Stock of . 386

..... sesesens

on, the,
Party Strength in Conigregs g 18% Citizens 21 Years or Over..712
U, S 18] « Citles in U. 8. (1850-1920)..... 709

167 Popular Vote for Presldent

436-443, 444482
Po;:ulation a.nd Area, all
countries. ............ 689 -691

izens] 5
‘“ by Ages, N Y. City....563-564
Agse. Urban and Rural, N. Y.

...... veeseeess 507508

‘: and Az'ea,, the Barthi..... 687
“ and Area, . Y. State

Counties. ....oveevnuunnn. 511

. 692

“ British Isles
Canada..,...... . . 170
Oentre ofinU.S.......... . 695

Citizenship' of Forelgn-Born
. Whites 21 Years or Over..730
ah Color and Race, . .......... m
Race, Nativity,
.......... 725-727

X,
"l 904 Country of Birth of Foréign-

Born Whites..........731-732

“"Treaty with Germany. . .... .. Density of e
Peach CIODS. . ..vvvnvsvsenn...206| o, OTEAIN. oovinitnn .
Pear Crops. asees Dwellings and_Families. . 710,724

Peas, Received at N. Y. ..
P t B

,» U. 8.
“ Law, N. Y. Ci
Pensions, Teachers,

Perjury, N. Y.
P

- Weights and Measures. .

‘ Wood-Forbes Report. .
hosphorus A]ﬂldote

."ﬂ"d‘d?ﬂ
=}

.S .
Plgments, Lead and Zinc, Prod 125
Pine Prod .

Planting Dates & Maps.
Platinum Prod...

* Stamping Law.
Platte National Park
Plays, First Nights of. .

_Poets-Laureate..o.o..... .

Poison Antidotes .
Polive

Pole S

.6
Y Cardinals.... ... .. 262|Postmasters-G

L}
=
2

For
642| * Growth of U. §.
578] ** Illiteracy in
407 Countries

N
Perfodicals, Clrculamon of...
Cit;

hosphate Rock Prod....... 125-%22 «

ceterenen

. NNt 7| I
Diiiiiigs | o Rank of Stas

o Pork Exports

Dept.
o Statishies, N.'¥. Cityaesiilt 5?3

62Ports of the World.........,..145

Fo;‘eiign-Bom Whites in N. J.
5§04-506]
of
729
688

ge.
‘gn Cities

302| ** Illiteracy in U. S 1~
598| ¢ Incorp. Places in N. J 707
605 Incorp. Places N. Y.

. ggg State............ o oeee 512-514

¢ Males and Females cf

Military Age. .. ....... 715-719
“ Males and Femal of

Voting Age........... . 713-714
“ Manufactures in U S..... ..735

“ of Mi)itary Age, N.
City. ... e . 563-564

“ N. Y. State Cities. ., 509; 512-514

nties....... .o

’N
" Wage-Eamers gy

Y.
« . 687; 735, 736
rth...... 687
“ U. 8. (1790- 1920)

B
=

‘“ Packing in West
* Prod

Port Arthur Ship Channel
of , Authority . .

ceean 1
Purchase...........695

PAGE}
Popes, ListoL............... 773;1Post0fnceDeg};............. 401
Poplar Prod .22

719 Pottery Prod .

7 Pres:dents, BiOETaDhies of.

. “Jewish L...........iiea.. . 692|Prize Fighting.
..310] * London'and N. Y. City. ... 552

. Urban and Rural by 08P b

T
o |Purchese, Board of.

PAGE

ceveeeass 549
o.in...... 26
11

[ 7

eS.

Potash Auudoﬁe
‘(X 20) Prod.
Potato Crops. ..
Potatoes, N. Y
‘ Price of. ..

Poughkeepsie R

Power Boat Records
mission,

Precxous Stones Prod.

U.S 1

Preserving Rec
President and Cabinet, U.S,...400
‘ Harding’s Address_at Bier

of America’s Unknown

Soldier......co0uue. o

« e« Qall for Arms Con!er—

ence and Speech at. Con-
ference...... vaee 7,738

¢ ‘¢ Inaugural Address......
« ¢ Memorial Day Message. 497

President’s Salary.............

f the Nations..........
Presidential Eleutlons 436-4433444°482
and_Other Election Returns
(Pasc Vote) see under each
444 to 482; and also

he PL st Vote Table -487
e Vote 1930 by States 43—482
tN. Y 129

Prices, Coal, ai
Food .

Primaries, N. Y.
Printers’ Measures. . .
Prison Officials, N. Y.

Prize Ring Champlons ........ . 662
Probation Commissxon, N. Y. . 536
Progress, SSeient c 6
“ of World in Population, Etc 688
Prohibit,lon Amendment........425
missory Notes, Law on .
Proportxon of the

Mortgaged Homes. . ... 134|Protestant Episcogal Bishops . 264
‘“ Naturalized Aliens. .730 n... ... 20
“N.Y.City.. .......... 62-564 | Protozoic Era......... PN
gt s Assembly Dists. 56’ Pruvssia, Rulers of
“ N Y.State......co0unnn.. Pseudonyms,

Ptomaine Antidote

ublic Admin
Libraries, N.
B U. S

‘“ Sehools, N- Y. Clt

School Statistics in U, 4
<. Serylce Commxssnlt\)ln, N. Y .. .b35

Y. City. 545

bt ¢ and Umlmes Boards. .

“ Welfare, Dept
Pueblo Flood .
Pugilism. ...... .-
P lstzer Prizes.......

Pure Bred Live Stoci.

Pyrite (Gems) Prod......
Pyrites Prod.cecesessss.

Qualifications) Voting..........431

Portugal, Trade...... veeee..e 166
Portuguese in U8
¢ Shipping...... D 1

D
P stal ﬂa , Ete. .. ..., 22
‘“ Savings, Rev and Kxpend, 25- %(ui

esesssscoos

Quarry Aeendén (S ¢ v vueeeens.s 120
¢ Prod. in U, ..

Quartz (Gems)
¢ (Silica) Prod
Queersboro Bridge

Queens Borough Churches.....

Manufactures.. slﬁ




12 General Index—Continued. )

PAGEB, PAGE PAGE

Queens Borgugh, Parks........ 5¢5/Roads, Improved, in N. Y. State 536|Seed Measures. ............194-195
“" ¢ °opala,t,10n 562—06 obberics. N, Y. City......... 552 Planting . . .. 188-192
“ “ Pub. Libmr . 593|R ockefeller Foundation Gitts .833| * Sown per Acre. .. 192
“ “ chools........604|Rocky Mountain Nat. Par] 223|%emitic Museum, Harvard
“ “ Cheatres... ...597|Robbery, Penalties......... 209, Senate, Y. State

Quicklime Antidote.......... ... 117|Rogation Days. ........... Len U. 8., Committees of . .. ....49 9

quicksdver Prod., U S - 125lRoman Catholic, U. 8. Hier....263| ** *‘ Membersof............ 48

Wworld Prod........ovintn 136 ** Catholic U. S. Statistics.. . Sequoia National Park.........223

:* Empire, Rulers of. .. [Serbia, Trade. ..., .... ceveess 166

R ‘ Numerals. ...... even Senses of Man, . ........244

Race amli{ C(ilor in URS. STTERE 71| 7 %):éxhﬂt% ........ ‘Wonders of the World...... 54
Tac orse ,eCOr sevsdasan . Q.

TB"' ( s)s ...648|Rome, Rulers of . . v vvevvuaans 77g %Q’Fg P()‘nnl?,.tion”.”'{z‘b.-gzg

Races Admitted to U. S. ROOS@VQ” Highway 111000000 17 3nakes easian Tabie, RN

“of the Barth.............. . 687|Roque.......... eieaveiadan Sharpsihooters’ Chni’......

Racial Population of U S. 27|{Roumania, Trade..... v 16 She ep Exporte d

Rucmg Commlsslon, . Y.[....536|Roumanian & “hil%})igg .- 146 0 Farms, ... ...

Racquets.............. . 623|Roumanians in U. 2133) « Yfars 4

; Rowing, Amateur. L627] , Markete

Radio-Actlvlty
Radium,

‘24| i Pure Bred

‘“ Records Begin Price of. .

Rail Exports and Imports. . Royal Academy Art L270f . Priceof. ...l
Railroad Admin., U. S Rulers, English, Scoto in World. . 21l
¢ Altitudes. i

h
|Sherifts . . e
German, ‘Roian, Ktc. 710112 %’ég Sherman Law. ... ... ..... 336
i 7|Shiloh Park . ..223

6nghlnglesl’ od. .. ...

* Boards, St
¢ Distanges. .
* Speed Recor

I EEEEERT RN

* Stations, N. Y Rural and Urban ngulatio 734[Ship Tonnage bix Exblaiﬂed .
* Trainmen....... Russia, Trade.......... 166 Sth% it di ee?w o
Railway Brothenhoods 3|Russian Relief. 494 pbuilding of World.....
OMail Data. cove. i vriera.in. 26| “ Shipping...... m Shipping Board, U, S.. 4
« Hoadjnsiment, N. V. City .. 345|Russlang in U. § S i+ Casualtles, Lo SO . 153
¢ Statlstios ..o .182-186|Ruth’s Batting Record. . .. . .621- 622 Disasters. . .. . .789-791
. * Canadl: . . lgg Ryeé’" Chica,go. veeeianeens " a;:%VShIi(rl)buildmg. U8 146 ééz
! 3971 ¢ op7l ¢ of World. . ......
* Tra 182 « Exporte. . cooeees 2062 227 * World’s Mer chant “
Railways of World. “ N.Y. State . Shrooting, Rifle. .
Rain, 1 inch of. “CPLICE O .. rsersenesns Short Tons. ...
“ Recelved at N. Siam, Trade:.....

Rs,inmll ag Cities. :
t N. Y. Cit

Rank of the Stateb in Pnp
Rape, N Y. City . .
4|

“ 230 |Siamese in U. 8 71
Used in Spims, Bio. .. ib- 230 Signers, Declar. of Independence 416

s Silica, (Quartz) Prod:. ,«.......125

3t. Louis Art Muaﬂum PP S}lk Imports, Prod., Bio.. .. .:ZZ

Salary of President. .

T

Raspberry Prod.... ... .‘. ..... 213 gglmoxrloﬁtatisucs Slfvlgx‘-_l%guars
Ready Reference Calendar, . ... 331Salvador, Trade. | wProd.....
Real Estate Values, N. Y siate gop|Seivador, Trade. . : Canad

“ “

Egalty, Exempt. ’sFi Y. City.... 5013 Salvation Army.. an. . .
‘alues of the States. LI TT4{3Am08, . .
Rear Admirals, U. 8. ... 405] s;m%gcnesssg?’}ffs “ S&?,clstlcs . (Pt -
1 nd Disbursem of .. omaga mpts.
Hecelpta and “Disburseme s 359 | q84l'ld Glags, Prod....... ... 125 Expts., Ete.)..380-385

Reclamation Service. . . 398 NII' (lidmg, S“ “ % World's'Stock of. . ggg
Reoreation Plers. o Saratoga 'C'ui)' o Siuking’ Fund, N, ¥. Gity 1.0
S| . Ha cap. . gkaiting Records. ........ gég
" oa1|. Special.......... . R T e
X W { ¥ae|Sault Ste Marie Canal. . 2|Skyscrapers, Forelgn ... 560
eformatorieg, N 3,8 |Savings Banks, N. Y. City. 568-069 “"in N. Y. City. . . 560,561
elativity Theory. ‘* Bank Data, N‘ Y. St 4|Slate Prod........... .. 125
Relay Racin, 673 ¢ tatigt 6 :mnhsonum Insmutlon L0
eion“ang’ Morality, Wash-|S¢hool Attend., Ny Cltv .563, 802|Showhake €S. ... ... L
ingtor on. . ...l 2T “ hfr o s, 715-??5 not Prod., ncxty T
- T c ..
Religlous Memb%r Sh‘!’s g\“ege% o] & of Journalism.. ...l 594 ounstone Prod . L2
o « of th W id %1 “ Statigtics in U. §,. ... . . 246-247|Sobriety Recipe........... 228
« Statistl ol the world. .. 361-309|5¢hools, Agric. and Mechan 255|Sobriquets or Cmes and States. . 776
Rent RAQ?, X?nendmnnc B oo '50 :‘ C’O;S}t of inuCl ies Soccer Football . . 62
Republican Nat, Conimittes. .. 01| STt
Republicans in Congress . ..... 4351 « of Theology
Representatives, House of . .489-491}sejentific Progre
esolutions, War and Peace. ...851 Scotch Altltudes

Retail Prices... ..... cenn .273—974
Revenue Taxes, U. 8, . . 387,388 scotland ngs of.
Revenues aad Expend., Britigh. | 168] Populatio

P

0,
Sororities, Colleve . 259
“'and Expenditures of Cities .776|Screw Thread Com, Nat, |

|Sound, Velocity .
396 South America, Altitudea

Japanes:. . 174[Sculling C‘hampionshlps . 6 Foreign Trade.. . 167
s Cnnad:an. ceeseresiesas A17J Sculptors and Painters. ........ 785 ¢ Americang in U. 8..... 733
“ Rallway........... Scurvy and Pasteurized Milk. e Carolina Altitudes.,........ 81
Rhode Island Altitudes 87 Sea Trade, Great Bri t,a,m .168 « Election Returns. . .47¢
Election Returns. 476 U.S..... ETEST I Dakota Altitudes . . 81
Rhodes Scholarships ...... .200|Seas, Freedom ol L4251 ¢ Election Returns. .. 47¢
Rlcnmond Borough Churches . 615[Seals. Origin of..... ... .. 364|Sputhern Society. ............. B
“ - I\{)Ignuraotures 6{1‘2 geamen sﬂ[llnlo , Internat. .... 2% Spa%x (thipbuildlng ..... ‘4
rks....... eagons, the.................. 27| " Trade ....... . .
Rifle Shooting..... e v 684 Secret~rieg  of Agrlc , Na,vv Spa.msh Authors.
Ritualistic Oalendar en ar.. Ete. 40 “InU.8............,.
R@x.vers, American . 1317 Securities, Prices of. . 346 . Palntars and Sculptor
4 BOIIZN  ¢uevneosoosssss ... 1371Sedition Act, N, Y. 00000000 500) “ Shipping...........

i



General Index—Continued. 13
PAGE PAGE PAGE
.4088urraceRailwa Traﬂlc,N Y. |Topaz rod. ceseasseaiaanseas 127
v 580’1‘03 p T0d. .. ... veea 127
. Track &f; Fle](l Athletics. ..... 681-%%
e, British............ veons
Speed Records of Trains. . X “ Mark L 332
Spuits, Consumption of. ........227|Swamp Lands. .. * Marks Issued
. 29 Sweden, Shlpbuﬂding. . “ Route Disiances.
Trade ++ Union Membeiship

aA . B n Ul dS Cities..
< an, eals Board. ........
star B Digtances

* Qffices in N. Y. City
“ Railroad Boards. .
¢ Secretaries of. .

Staten Island ‘~(l=hoo

e I

of Names of. . .75
* Past Poll\‘.ical g%omnlexion of, ég? .

. Income) Rates. 38
Taxes & ASS"ssmenbs. Dept. of. 5%5

N.
11{Transposed Numbers..

Trapshooting. ...
‘Travers Stakes.
‘Treason, Laws

Tree Planting, Se
Trees, Growth of
How to Plant

Trust Companles M‘a{nhmtau 568

N. Y. 5 12 ¢
" Po 19 Tuberculous, Care of,N.Y. City. 595
"‘““";’% aces i,f%ach Tea ]:}'Expts tImpr,s Consump “996| Tungsten Ore Prod............ 125
 Raak 15, Popaiation Teachers Loaity Oat. . “ orld Prod
* of the U. S.—Areg, " Pensions, N. Y. Cit y. L : Statigtics..............
ment, ~Length, Breadth, | “ Salaries, N. Y. City, ...n. gop(Lunnel. Vehicular. .
Capitals, Fi‘nancw, andother, | Telegraph Lines, Foraign, . 160-18] Tunnele, Ny ¥ City
............... Ocean) Lines. . ... L 179 .
tnccmperature of .68« I(Anes of) World. -igp-181|Tupelo Prod.
Statuary Hall, Nat .426] * Wireless. ....... .. 179{Turf Records
Statue 0f Libe 571 | Telographs of World. ~6gg| Turkey, Trade
Statues in N. . 591 Tel ephone Statistics. ..ago[Turks in U8
Statute of Limitations 7| TE1ESCODES. « - v v v snv o e 236| Turquoise Prod.
Steam, Temperature of . Te !air Acad of Arts & Sclence .241 U
Steamboat Inspectfon, U. Temperature at N. Y. City....73-76
) Steamships, B! n U. S. by States. . . 68{Union Membeush ......... [
Steel Prod., Temperatures at Citics, 69-70{ ‘* of South Afm-a, Trade.
‘¢ Tenement House Depi 545{United Daughters of Confed
“ Rail Prod., U. Tennessee Altitudes 87 * Ki ngdom Shipbuilding
Stock Sales at N. Y ‘ Election Return; 477U, 8. Arm:
Exchange Seats Tennis....... 636 «
Stocks, Prices of. . ¢ (Court). 623| ¢ Attorneys.
tone Tensile Strength 96/ ‘“ Budget...
Territorial Growth, U. L6951 « “
Texas Altitudes. . 87| ** Capital........
ession. .. ...... . 695]
¢ Election Returrs...... .478]
“ (Span.) Land Measure...... 95| *
‘Thankseiving_Day, Hist. of..... 119 ** Coastline.........

i, the. . ........
Sun’s Declination. .
Sunrise Corrections. .
Supreme Court,

o

bers, N. Y. City 579] ‘* Valuable, N. Y. Cny .. 561

Strikes and Lockouts T‘heological Schools. ,.... . 255
Structural Steel Prod . 29| Third-Rail Lmes in U. 8, . 781
Strychnine Am,: Tidal States........... . 657
ubmarine Cables. . Tide Tables ....... 64-66
Suburban Handica 52| Tile and Brick Prod. . 145
ubway Trafic, N Time Differences m Cities, Tte.. 30
Subways, N. Y. City “ Divigions of.. L2
ez Canal Receipts. 94
age Amendment 32
ugar Pine Prod. < Standard. . 30
“"Prod., Exports, in 49
sum| tlon, Ete 3 Timothy Se.ed 216
Suicide Statistics........ Tin Prod. . 125
Suicides and Bomicides ¢ 127
lys Hill Nat. Park, o« of Wo 126
od....... Titanium Ore Prod. . ...... . 125

-mlphurlc Acxd A.ntidote Titles and Degrees, Abbrev. of. . 772

S “40°|Tonnage Explained. . . .
" Justices of 407
BUt ADZHOE. .. v evrsvunns ..o 635

‘Theatres, N. Y. City

Tobacco Prod., Expts.,, Con-
SUMPLion, BC. .. rsvn.. .. . 232
‘Tokio Fires ........ .

'Tomb of Waghington.

'Tongues of the Nations.

« Gou :

.. Customs, Collectlons ........ 388
« peals, Court of...768
o« “ & Tanﬁ Rates.. 370 375

Employees, Comp. Comm. .. 397
'Envoys to Britain.
ot to France.
Espenditures & Ri
* Fla, ...

Gov't Otfoes i N ity 5y
Pres. and Cabinet
Dept, O

Impts. & Expts. .

Income Tax Rates
Internal Rev. Collections. . . .388
Interstate Commerce Comm..393

‘Tons, L.ong and Short...... .

-Japanese Yap: Agreement.. 756
Loans t0 Allies 33



14

General - Index—Continued.

PAGE PAGE!
U 8. Marine Corps............ 390 w

Merch Marine Tonnage 146-162

o Shipping  and Sh{i%-.l Wage Averages, Farm. . .......

building...........
¢ Military Academy
* Monetary System. .
* National Museum.
‘e ‘ Wealth.....
“ Naval Academy.

* Pagific Small Islands., .
Progress of. ..

‘“ Rallroad Admmistm'tml; ..
* Receipts &Dlsbursements
¢ Shipbuilding.........cevuen

‘** Shipping Board......
‘¢ Steamboat, Inspectlon.
¢ Water Supply Board..

*¢ Treasurers.
“ Weights and Measures. ..
Universe, Measuring. .. ...
Universities and Colleges,
University Endowments.
“.of N. Y. State
Unknown Soldier, America’

v S ‘“ Raciyl,
N. . tate... .......... 05| Recine for Beer. s . ...
oo < Tom

Uruguay, Trade.
Uruguayan Shipping
Usury, Penalties. ....
Utah Altitudes. ...

‘ Election Returns..........

.. 766) *  InN.Y. City
gmp| W w W State
..240) ¢ “ *U.8.........735-736

.405|Wake, Island of.. ..
.. 359| Wales, Populatlon
146} Walking Records. .
.. 394|Walnut Prod......
399/ War, Cost of to U. S.

.. 545 Declarations of . . ..
« erritorial Growth..........695( |, Debts of Allies to U.

. 248- 256 ‘
..247|Wars, American, Troops in
533 ‘“ Ancient................
”498 ‘Warshins, U. 8., Cost of. .

. ;20 Waghington, Altltudes

52| ' Earners on Earth.

“ TableS. ...ovvuunn.

* Rallway........ . .185)
‘ and Workmen's
tion Compared.

6

‘ Dept., U. S.
Finance Corp.
the Great, Summa;

«

‘“ World's Capital

‘ Election Returns
* on Religio

274
506! Washington £] Fa,rcwell Address 417

ht and Velocnty of . 96
Waters, I‘\ifimeral. Prod. . .12

“

a

“

“

Wo

“

“

Winds, Velocity of. .

Wine Consumption
‘“ Imports and Exports. .

Wom

Wind Cave Nat. Park

at N. Y. City....

‘Why They Blow,

Prod...........

‘Wines Received at N. Y. ..
Wire Rod Prod., U. S.....

Wireless Systems. . . .
Wisconsin Altitudes. .

Election Returns. .

Withers Stakes. .
Wives of the Presidents, L4229
5| Woman Suffrage Amendment. . . 425

3| Women’s Vote in 1920 460
0 en of Voting Age.....
‘Wonders, the Seven......

Woodland, Farm....

od Pulp Prod., Ca

piny
Woodﬂll Sergt. Samuel
Wool a{x{d év[oha,

Worcester Art Museum.
299|Words, Test List. ...
............... 240| Workmen’s Compensation I‘und
.. 148 Water Consumptlon, N. V. City 581

..3108 :: ga,]xs, Ca usissiNY

.. 8 ower Commission,

. 479) Su])ply, N.Y.City........ 581

World’s Armies. . ...
Ohamplons, Boxin

Qoinage.........

Prod.

Whittlesey, Major C. W..,.... 849
Wholesale Prices

Wilson’s Memorial Day Mess ge l97
223

nada. .

7
Wood-Fon bes Report on Plnhp-7 57

ax Pr .. §
V. |Wealth, Farm. “ Gold and Silver Prod. 2
. Vzeal%(ﬁﬁ"_“ “ Great POrts . ....... s
Vanadium Prod 125{ * N. Y. Stat ¢+ Merchant Shipping. . 146
Veal, Price of. 16| Weather Flags. "66| ¢ Monetary Stocks ......
Vegetabhle Cr 05| *“ Information 66-71] .. Progress in Population, Ete. 688
“ }:wmmgﬁg -igg ¢ Records at 73;;3 “ gxg;d%aggézgon ~~~~ « . 684-686
regervi 100 ¢ Tips. ...l .. o .
Vehicular Tun ...576] “ Wisdom..,....... 68| Shipping................
Velocity of I‘a]]]ng Body 1 5 World The, Its Achlevements
“ofSound............ .. 54| Weight Throwing. 673(Wrestling, . .......
¢ of Winds. ..... .. 67| Weights and Mes,sures " Wyoming Altitudes. .
Venezuela, Frade. L. 167 ritish. 4| * Election Returns, .
genus dte Alt}t fdes” L2350 bt " C&m{nonlg‘;-ﬁg
ermon udes. . vee ¢ ‘ etric
“ Eleztion Returns......... AT Welshin U S.ovvni i 731 Y
Vessc'ls, ‘Tonnage Explained. .153|West Indies, Forelgn Trade 167
" S. Merchant......... 146-152 i Point Academy. .. 411. 66| Y aChting. . oo oo ereeennnrnnns . 631
Losh at Sea........0.unn 789~791 erglma Altltud 9 Yale-Ha,rv“‘d Regattas 624
Vesuvianite (Gems) Prod‘ coelle 127 Ele cnon Reburns T481 Yankees' Records. .. .. . 618
Vice Presidents of U. S. ...406] ‘ Yellow Pine Prod........ .221{Yap, Agreement as to....... LT56
Vicksburg Park....... <., 223|Wet and Dry Months. .. 67|vear, Ancient and Modern..... an
Violinigtg. ...... ... 786/ Whales, Origin of. . 364|Year's Events, Chronology of,
Virgin Islands. . L 19: L, 799

‘gl s, Purchas
Virgmia ‘Altitudes.
Election Retur
Visibility, on Water. . .
Vital Statistics (See Po
Brt‘ns, Deathg,

- Divorse, Ingane, Illiteracy,
-School Attendance, Etc.)...
Vitality of Last Children...... .. 6

Vitriol Antidote.

Vocational Educ. Board. ...

. 116]When Boat Overturns. . .
. 397| Whigs in Congress. .....

4| What vémericans Hat

‘ Received at N. Y.....
92{ Wheels, Revolutions of.....

Whiskey Prod. ...... ...229

911 *“ Received at N. Y. ..217
80| White Fir Prod...... ...221
“ House...... ...427
o Brides 38

" PINe Prod. . ... .. -ueees- ont

States. -48
¢ for Pres., 1920, by States igg—g; ‘Whites, I‘orelgn-Born, in N. J.

“ Presxdentlal

“ of Women In 1920
Voting Pop., N.

" Qualificati ons

Cities . ...ovvv v, 503
o I‘oreign—Bom, in N.

o
“

‘ Water ¥11s. .
71Young Men's Ciristian A
“ Women's Chrlsmm Assoc. ..286

ZR-2 Wreck., .......
Zince Prod Canada.
U. S..

Zion Nat. Park. ...

Zoologlcal Gardens.
‘“ Park, Y.

'Zodiag, the. PPN

World Prod.
Pigments Prod.




Births in N.Y. City; Campaign Egzpenditures. 15

BIRTHS IN N.. Y. CITY, IN 1919, BY SEX, COLOR AND RACE.
(By the U. 8. Census Bureau.)

; BOTH PARENTS.| MIXED PARENTAGE.
Native{Native, For'gn
AREA AND SEX. All Total | Native | Foreign] and | and | and |Negro.| Chi- | Japa-
births. | white. | white. | white. |foreign| un- un-~ nese. | nese.
. ‘white.| known| known
white.| white.

New York: Male........| 66,795 64,939 19,777| 36,696/ 8,168 195 98} 1,805 16, 32
Female...,vovcevev....| 63,513 61,685 18,675 34,989 7,747 171 100{ 1,789 20, 19
ales—

Bronx.......coe0000a0n 7,636 7,590| 2,129 4,310{ 1,138 10 3 441...... 2
Brookiyn.... «o| 24,3711 24,010 7,865| 12,785 3,305 32 21 357 Heooo..
Manhattan. .... ..1 28,985 27,574| 6,669] 17,088 3,596| 145 73] 1,368 13 30
QueensS......... . 4,500] 4,482| 2,554 ,893' 30 Slececes 16} 2feeenn.
Richmond.....cc00vu.. 1,303| 1,283 560 620 99| 3 1 20{ceeeecfronn.

TFemales—

B 1,955f 4,067] 1,078 6 ) | RN
7,416] 12,108] 3,175 24 16 40C

] 27,6711 26,226] 6,323| 16,307 3,385 131 79| 1,314

Queens. . 4,427 4,412] 2,454 1,913 35 9 1 1

Richmond. 1,217 1,198 527 594 74 1 2 1

Queens is the only borough in which native-born parents predominate.
NATIVITY OF PARENTS OF WHITE CHILDREN BORN IN N. Y. CITY IN 1919.

Ger-
. Den-

Total 'A‘zfgf‘a mark, ﬁﬁ%‘ n}%g_y Po- | Russia
Arga, |United| For- | cludes | Hun- |Can- gg;’ Scot- | Ire- |cludes| Ttaly. 2%}’& cl(éldx;s
States. ﬁioglr; 31%.5[-1 gary. | ada. | on&’ lggg, land. ggl;]— Speci-| Russian
Poland) %vevg- Wales. Po- fled). | Poland)

B . land).

NEW YORK.
Father.....| 43,715] 82,356 9,511| 1,983| 428 1,740 1,632| 5,117 2,902| 27,963] 1,900! 24,097
BMaTﬁher' ...| 49,470 77,127 10,300 2,382| 407 1,564| 1,672 5,718 2,104| 25,038{ 1,868 21,623
er—

Bronx...| 4,721] 9,056/ 1,315 284| 48 119 199 526 3891 2,613 1391 3,832
Y 37,854 5,272} 1,407| 180 304 709! 3,040| 1,154| 12,274 4141 9,986
B’klyn...| 17,269 29,390{ 2,443 252 142 | 1,160| | 5251 1,198 860| 11,092| 1,101} 9,331
. 3,832 397 65| 257 151 797

1,4¢
Richm'd..| 1,151} 1,324 84/ 40| 15 92| - b1 96, 75 575 , 95 151

Bronx...| 5,679 9,019 1,273 317| 33 108 189! . 513 259 2,260 121 3,463
Brooklyn.| 19,829 26,913| 2,582 270| 127 | 1,013 570[ 1,339 617 9,761} 1,088] 8,395
Manh't’'n] 17,715 36,069/ 5,963 1,752 193 291 705} 3,508 738| 11,047 409] 8,730
Queens...| 5,04 3,846 395[...... 44 67 155 271 429 1,408, 151 793
Richm'd..!l 1,200! 1,280 87 431 10 85 53 89 61 562! 99 142

Of the fathers of children born in N. Y. State—(1919) 60,975 were 25 to 29 years old; 59,450 were 30
to 34 vears old; 41,858 were 35 to 39 years old; 28,108 were 20 t0 24 years old: 20,670 were 40 to 44 years
old; 8, were 45 to 49 years old; 2,558 were 50 to 54 years old; 1,194 were 15 to 19 years old, and 1,054
were 55 years and over. The men of the last-named class only had more girle than boys born to them.
. _Of the motners, 69,249 were 25 to 29 years old; 61,242 were 20 to 24 years old; 47,792 were 30 to 34
years old; 27,383 were 35 to 39 years old; 11,526 were 15 to 19 years old; 8,100 were 40 to 44 years old;
673 were 45 to 49 years old; 51 were 10 to 14 years old; 19 were 50 to 54 years old; 6 were 55 years and over.
The mothers who were 50 to 54 years old were the only ones who gave birth to more girls than boys.
Of the 221,630 children born in N. Y. State in 1919, those of foreign parentage numbered 108,589,
of whom 35,817 had Italian parents; 25,459 had Russian; 14,872 had Austrian.

"

CAMPAICN EXPENDITURES IN 1920.

PRESIDENTIAL and Congressional campaign expenditures in 1920, including the run in the preferential
~imaries, totalled at least $10,338,000, according to the report to the U.S. Senate, March 1, 1921, by Chair-
.an Kenyon of the Committee on Privileges and Elections. The inquiry had been made by a sub-committee,
nich took testimony under oath. The committee reported the campaign expenditures in the interest of

wl® R%publlcan and Democratic Presidential candidates as follows, saying: }

“The | d d expenditures of money in on with the i

nv 1 the receiptg and exp:
of 17 persons, including avowed candidates in both the Republican and Democratic Parties and those not
ormally candidates, but in whose interests activitics were apparent. In certain instances the financial
interlocking arrangements of the various organizations in the interest of a candidate were of such a nature
hat 1t is difficult to arrive at a specified sum as representing the total funds used. The following compilation,
however, based both upon the testimony taken and an examination of the financial statements of receipts
and expenditures as furnished the committee is, in our judgment, a fair statement of the approximate
a of the ca funds used in the interest of eéach candidate as found by the committee. The
1ist is alphabetically arranged.

Dr. Nicholas Murray Butler, Republican. $40,550 | Gov. Frank O. Lowden, Republican...... $414,984

Gov. Calvin Coolidge, Republican 68,375 | Willlam G. McAdoo, Democrat. . . . None.
Sov. James M. Cox, Democrat,... 22,008 | Senator Robert L. Owen, Democrat 8,595
Senator Joseph Irwin France, Republican., None. | A- Mitchell Palmer, Democrat....... 59,610

ames W. Gerard, Democrat, .. ......... 14,040 | Senator Miles Poindexter, Republican.... 77,150

Senator Warren (. Harding, Republican.. 113,109 Senator Howard Sutherland, Republican.. 4,145
Senator Gilbert M. Hitchcock, Democrat. 3,337 | Gen. Leonard Wood, Republican........ 1,773,303
Herbert Hoover,: Republican. ...... v ee , 542 e
Senator Hiram W. Johnson, Republican... ' 194,393 TOtAl. cevvoeenonocnosoonconsonss 52980033




16 Campaign Expenditures: U. 8. War Deaths.

CAMPAIGN EXPENDITURES IN 1920—Continved,

‘The Kenyon committee stated the expenditures of the Republiean and Democratic National and Con-
gressional Committees in 1920, as follows:

Republican National Commit: ten (does Repubuoan Congressional Committee.. $375,969.05
not include a loan of $306,233.50 to Democratic Congressional Committee.. 24,498.05
the Republican Congressional Com- ——e
mittee, « major portion of which the Total.cecioneeeiiiaiaieinennnnes $400,467 10
records show was paid bach, or the - e
loan of $100,000 to the Senatorial Republican Senatorial Committee...!. $326 980.29
Committee. w‘uch the records show Bureau of Senatorial Elections, Demo-~
was Tepald 1N TUI) . ... oueesnnnnnns $5,319,729.. 32 cratic National Committee......... 6,675.00

Democratic National Commitiee. .. ... 1,318,274.0: ———eees

—teen Total......... Cereeans $333,6565.29
TOtal....vvevnrneredeesnsnenss.56,638,008.34 e
. Making a grant total of ... ...... $7,372,125.73

Aggregate receipts of the Republican and Democratic State Committees, respectively, in connection
with the Presidential campaign of 1920, exclusive of funds received from the national organizations of
the two respect.lve parties,

- x )y instances these funds were used in part in connection with the local campaigns for State
o cers, ete

Republican.| Dem. ‘ Republican.; Dem. Republican,] Dem.
$115.00{ $5,000.00 $15,055.3 6,537.76 |[OKkla. . ... $55,663.68$63,575.45
38,366.28| 15,482.50 50,577.0 7,889.63 || Oregon.. .. 8,205.24| 12,633.28
193.75| None. 133,65 5,335.21 [|1Pa.*....| 139,613.25/ 58,512.08
,000.00}......... ,84: 4,4 . L. .. 25,000,00! 2.00
99,626.99| 10,346.! 9,993.26| 6,7 ' .00! 00.00
66,596.58 39,699.40 700.00 N 8,948.51} 6,706.00
6,258.65| 17,964.54 23,884.80| 56,901.69||Tenn..... ... .c..... 17,932.16
804.00| 7,843.82 35,060.27! 6, 25,148.95]  2,668.75
2,369.50) None 11,155.19] 10, 10,475.00f.........
one. None. ,753.45| 11, 2,192.00! 686.41
25,970.95 260.00 24,653.66| 11, 925.00| 2,596.00
34.07 ,925.00 None.|' 10, 116,537.45| 18,476.00
215,938.15( 74,092.66 23,189.321 15 84,872 3 25,803.06
,138.54| 14,174.99 479,699.19| 63,373.0 Non 7,818.00
........... 13,5687.64 4,880 18 16,41 . 45,237.93 ceevrecnan
59 182.45| 62,930,23 3,835.4. 2,000.00
1,022.50 None‘ 74,373 90 58 815.00 Total. . .|2,078,060.55'888,323.64
AMERIOAN CASUALTIES IN WAR WITH CERMANY.
Killed in action.......... 2 Other known causes...... 48911 Wounded slightly........ 91,189
Died of diseaSe.......... Causes undetermined.....| 1,839|| Wounded severely... ... . | 83,390
Died of wounds. .. Presumed dead...... . 50/ Wounded, degree unde-
Died of aceident. . 9]l Total dead.............. 77,118 termined. .. ....... ve..] 46,480
Drowned......... .. 0{} Prisoners unaccounted for. 15| Total wounded. .........[221,050
Suicide.............. .e Prisoners died. ....... e 1471 Missing in action........ 3
Murder or homicide. . . . . . 154|| Prisoners repatriated. . . . 4,270
Executed by sentence of Total prisoners. .........{ 4,432, Grand total....,......}302,612
court martial.......... 10

NEW YORK STATE LOSSES.

Officers.q Men. | Total. Officers.| Men. | Total.
Killed in action........... 254 | 4,628 | 4,782||Murder or homicide 1 16 1?‘*
Died of disease.. . 70 | 1,888 | 1,958/|Other known causes. . 3 40
Died of wounds. . 84 | 1,755 | 1,839//Cause undetermined.. . 5 188 193
Died of aceldem; 44 162 206||Presumed dead............ 5 64 69
Drowned...... . . 0 42 42
Sulcide... .. oo 10 37 47 9,196
Prisoners: H
Unaccounted for 0 7|18 12,476
........... 5 26 3 11,033
Repa,mated. cecenns 37 802 839 ,640
TOAL. .\ seeeeeainnens 42 ] 835 | 871l 30,149
CASUALTIES, BY STATES.
Cas- Casg- Cas-
- STaTE. ualties.| Dead. SraTE. ualties.| Dead. STATE. ualties. | Deau.
Pennsylvania..... 35,042 | 7,808 Kentucky ........ ,380 | 1,436/ Rhode Island. 1,562 355
Illinois. ... . 4,260(| Kansas. . ... ..l 5,182 | 1,270 New Hampshire. .| 1,535 358
........ ,082 Alabama. e ,160 | 1,251|| Idaho 1,351 409
Massachusetts ,965]| Georgia.. . 4,425 467
Misgouri..... ,562]| West Virgini: ,018 300
ichigan ,751|] South Carolin: ,919 302
New Jersey ,367(| Maryland. . . ,812 228
0xas. . .. ,722|| Montana. . ,443 202
‘Wisconsin, ,649! Washmgt,on ,070 233
anesota. .. ,13311 Nebraska.. . . .. ,041 . 150
...... . ,161{ Arkansas. .......| 2,358 Delaware. 3 87
Calitomia. . .. ,550 700 Nevada. 250 71
Connecticut 1253 A/Iississippl ,303 | 90t} Alaska.. 15 [
lahoma. ,4711 Maine. .. ... .. ,090 5151 Hawalil. . e 13 4
,833|| Louisiana........ ,160 823|| Porto Rico, ...... 11 1
,635 Sout.h Da.kota ,867 554/} Philippine Islands. 7 3
,610 lorado... . 759 537! Canal Zone. ... ... 3 2
,5610 Oregon. cevneoeeal 1,877 512|
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JOSEPH PULITZER.
April 10, 1847 s October 29, 1911,

CONFERENCE ON LIMITATION OF ARMAMENT GREW FROM WORLD'S PLEA.

Bearing in mind in 1921 the injunction of its founder, Joserh Fulitzer, to figkt elweys for rrogress
and reform, and_having led the cempeign for disarmament in advance of any other demand therefor, The
‘World covered the Weshington Conference on Limitation of Armament in a comprerensive way. :

1ts noteworthy exrlcit was tl.e bringing from England of H. G. Wells, author of ‘““The Outline of History”
and a foremost writer, to contribute a series of criticsl observations on the conference. Mr. Wells's articles
were Individual in character and provoked widespread discussion. They were reprinted by about forty
newspa: ers in America and otter countries, in connection with Tl.e World. The Icndon Daily Mail, cne
of tl.e associated newsparers, wien he feiled to write along tte lines of its own policy, refused to publish
his articles and they were printed thereafter by the London Express. .

Other writers on The Woild whose conferenge work was distinctive included Charles Michelson, head
of the Washington bureau, who wrote the leading news stories of the sessions; Joeserh W. Grigg, who came
over _from_the London bureau of The World; Lincoln Eyre, from The World's Parls bureau; Adachi Kin-
nosuke, whose articles on Japan and the Oriental and Pacific %}wstlons were authoritative; Charles Merz,
who also wrote expertly on the Orjentel situation, and Henry W. Nevinson, whose articles appeared simul-
taneously In The World and_the_Menchester (England) Guardian. ) .

 The World was the only New York newspaper to have a staff representative on the Paris when it brought
Marshal Ferdinand Foch and his party to the United States, and as a result, The World received by wireless,
exclusively, the Marshal's first greeting to the American geoy le, and the orly exclusive, forms1 interview
given by the Marshal at any time during his tour; a comprehersive story of the Marshal’s first ocean voyage,

and an interview with Mme. Focb, got by the same correspondent, Miss M. E. Clemens, when In France.
THE WORLD'S CAMPAIGN FOR DISARMAMENT. .

The World’s campaign for disarmament began with an editoricl on *““The Crime of Competitive Arma-
ments” on Dec. 19, 1920, In support of Senator Borah’s reselution asking the President to enter into nego-
tiations with Great Britain and Japan looklng to a 50 per cent. reduction of nayvsl expenditures for five
years. On Dec. 26, one week later, The World printed letters end messages of indersement of the editorial
from President (tPen Senator) Harding and from statesmen, Judges, Senators, Governors, representatives of
lahor, Generrls, Admirals, manufacturers, clergymen, editors, bankers, Presidents of universities, Chambers
of Commerce, scientists, and from rersors eminent in the professions, in commerce and in the trades. There
were cable responses of approvel from sbroad, from England, France and even from Germany, Maximilian
Harden exclaiming, “The World lesding America and America lesding tke world on_the road to real world
peace in disarmament.” Figures were rroduced in support of tte demand by Dr. E. B. Rosa, Chief Statistician
of the Bureau of Standards, showing thet the pre-war tax per capita in the United States had been $4.70
and had been raised by the war to $130.32.

In the progress of the eampaign Tie World pointed out that battleships and cannon lead a country
into war rather than protect it from tkat evil. Following the publication of heartening messages from all
countries, The World suggested that the crurches take up the csuse, and there was general response to this
call. Bishop W. T. Manning in his New Year sermon said: ‘‘Disarmament is the only means of rreservirg
the world from bankruptey and civilizetion from ruin.” Cardinal Gasparri cabled, in the name of Pope
Benedict, strong indorsement of the movement.

American correspondents for foreign papers cabled The World editorials abroad, and responses came in
editorials of representative newspapers in Great Britain, France and Itely. Argentina, Canada, Australia

Japan joined in the newspaper movement. Viscount Uchida, cabling from Japan, said: ‘'Perhaps
no truer hope for the world’s safety has arisen since the peace of Versailles than In tke rress campaign for
disarmament inaugurated by The New York World. The voice of true America speaks cbce more, rece lling
storm-tossed humanity to peace and sarity.” Canvass of both Houses of Congress by Tte World disclosed
that Senators and Represents tives bad been flooded with letters and tele%g'ams urging trem to do everything
possible in furtherance of Tre World’s disarmament plan. Congress thereupon cut down aplpropnations
for the army and navy and adopted a resolution authorizing the President to cz1l an international conference,
and that was one of the first important acts of Mr. Harding when he became Chief Executive. -

) BINDING UP THE WOUNDS OF WAR !

As ini the preceding year, and as it is likely to be in more than one year to come, the chief care of The
World’s editorial pelicy in 1921 was to urge upon the Nation the great task of binding up the wounds of war
and hastening the return of peace. Useless, it seemed to The World, to cry out that peace had come when
it had not come; useless to seek ‘“‘normalcy” either in national or interpational affairs while neglecting the
means by which the normal amenities of life could alone be restored. While helding still that our entrance
into the League of Nations was for the United States the path of duty and for Europe the way of safety,
.The World was ready to welcome any effort sincerely made to achieve disarmament and the allaying of hostile
prejudices. By coming early and strongly to the support of Senator Borah’s resolution declaring for a naval
holiday agreement between Japan, Great Britain and the United States, it practicelly compelled the Harding
Administration to take up the question or go bankrupt in public opinion. When the President called the
Washington Conference for the Limitation of Armaments and on Far Eastern Questions, The World praised
the effort as a step in the right direetion. :

No American newspaper more unreservedly supported Secretary Hughes in his speech opening the
conference as its presiding officer, in which he proposed tre scrapping of hundreds of tons of naval vessels
by the three great naval powers and an egreement to limit construction for ten years. Whatever may be
the final result of the conference, The World begins the new year with the hopeful view that no great
effort undertaken in that spirit can be wholly vain.

No national or Jocal issue of commanding size developed during the year to draw attention from the
imminent crigis of civillzation left staggering by the war and by warlike apprehensions and provocstives
that unhappily survived the great upheaval. Intimately connected with the armament problem was that
of Federal taxation; and The World wes urgent in demanding real retrenchment in Washington; it was
disappointed by the passage of a tax bill which suited neither the country nor its authors. Here jntelllgent
effort must be continued to compel a better poliey,

e World hag consistertly urged the moderrZsation of the Charter of New York City, has called atten-
tlon to the incidental cruelties of the Three-rer-Cent. Irmigration Law and demanded & saner method of
handling immigrants. It has continued to insist that Mexico be treated in a friendly spirit and has thus
ﬂdeq in irgoﬁ}%ing the tone of jingoism which, largely for campaign effect, the Republican Party used toward

€X1¢0 A

It has continued to assume toward Irelend that helpful attitude for which Joseph Pulitzer more than
thirty years ago <et £ illustrious rrecedent, belleving that nothing could more corduce to iriendly rels tions
between Great Britain and the United Stetes than a settlement of the centuries-old feud in the Green Isle.
And, without symnrathy for the excesses of the saloon or desire for its return, The World bas continued to
seek such a modification of the Voelsjead act 25 shall serve real temperance and make possible the use of
light wines and beers where the vile weres of t} e bootlegger are now poisoning the people.

. FOREIGN SERVICE REACHED FAR CORNERS.
In Great Britain the fighting in Ireland and the labor troubles in England gave the Government a busy
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year; in France the Polish conditions and the echoes of the Ruhr, h ith the 1 fighting, gave
France a troubled year. Ex-Emperor Charles’s two attempts to capture the Hungarian throne proved
more romantic than dangerous. This paper told of them all; and the famine in Russia and the troubles in
and around Turkey. In getting the news of the famine in Russia, The World collaborated with the Man-

ster G ), ding Arthur to the scene of distress, Samara; and Herbert Pulitzer added a
sympathetic touch,

James M. Tuohy, this paper’s London correspondent, covered the Irish erisis with the knowledge of &
veteran and the faculty of a trained news-gatherer. From De Valera's return to Ireland, just before the be-
nning of the year, to the conferences in Scotland and London, The World’s Irish stories were read with
eep feeling in America. The advent of Gen. Smuts in the proceedings gave an added interest which The
‘World quickly seized and printed, doing so fully. .

‘The coal war which began in April and which threatened to tie up all the industries of England was well
covered by the London office of The World. George Harvey's first appearance in England and his much
discussed speech before the Pilgrim Society in London, May 19 last, was printed fully and interestingly,
as was the visit of the Crown Prince Hirohito of Japan.

France, Lincoln Eyre had many important assignments. The break between England and France
over the Silesian line stirred both countries early in the year. Premjer Briand took office in January and
all the difflcult %iestions he had.to deal with were presented to The World readers as they succeeded each
other. Mr. Eyre went to Geneva in September at the second assembly of the Council of the League of
Nations; there also was held the election resulting in an international tribunal. Mr. Eyre accompanied
Premier Briand to America.

In March, Arno Dosch-Fleurot went to Kovno to find out what was happening to the Bolsheviki. The
peasants had begun an advance on Moscow and a revolutionary movement gave the impression that the
C were to be ted. Mr. Dosch-Fleurot then went to Silesia to report the plebiscite elections;
thence to Vienna to report ex-Emperor Charles’s first attempt to grasp the Hungarian throne; then back to
Berlin, where ne sent the first story of the tender of labor to France by the Germans; also telling of the Re-
publicans in Germany forming groups to prevent a coup, being a precaution against Communistic up-
risings and Bavaria’s Royalist tendencies following the strike in the Halle district. In July Mr, Dosch-
Fleurot followed his earlier Kovno story by showing Russian leaders were building up a different state,
Later he went to the scene of ex-Emperor Charles’s second coup, which ended in the capture of Charles and
his banishment to the island of Madeira. .

‘The rise of Hugo Stinnes in Germany, due entirely to the war, was treated in the most interesting man-
ner by this World writer, and later the Wirth Cabinet struggles, the spectacular fall oi the mark, and the
great activities in manufactures all over Germany. j .

. . ITALY ADOPTING AMERICAN IDEAS. .
From Miss Baskerville The World readers were treated to a series of articles on the industrial and eco~
nomic conditions in Italy, the central point being whether industry or agriculture would be more beneficial
to the country. Venice 2lso was shown interestingly springing up to date, with American ideas, machinery
and meshods. Italy, wrote Miss Baskerville, is rebuilding hundreds of her war-wrecked churches. Most
depressing news to America from Italy was the death of Enrico Caruso. Miss Baskerville went from Rome
to Naples and gave a plcturestv;e and sympathetic account of the death, of the mourning and funeral, and
1
in

what followed toward the distribution of his estate.
From The World's office in Tokio came several important despatches besring on the Limitation of
Armament Conference in Washington. During 1922, also, the Tokio office will be of interest to World

readers.
MEASURES ADVOCATED BY WORLD MADE LAW.

During, the 1921 session of the New, York Legislature many measures advocated by The World were
enacted. One of this paper’s chief achievements was the passage of a resolution broadening the power
glfafilg Iﬁ)cktvivood Housing Committee, enabling it to inquire into high finance as related to the building

situation. *

The World was instrumental in_obtaining the Anti-Theatre Ticket Speculator Law. It also brought
about a change in bills to abolish the Daylight-Saving Law so that municipalities might enact their own day-
light-saving ordinances. It was successful in its campaign against the search-and-seizure and other drastic
features of the State Prohibition Enforcement Law. . . '

The World’s Albany bureau, headed by Charles S. Hand, warned in daily despatches of bad features
of bills, which, as a result, were either kllled in Senate or Assembly or vetoed by Gov. Miller. Particular
ansalysis was made of a series of bills affecting tenure of office and pay of men in the New York Police Depart-
ment. One of these bills, assailed by The World and later vetoed by Mayor Hylan, became the subject
of inquiry by the Meyer legislative committee.

THE WORLD TOLD FACTS ABOUT KU KLUX KLAN.

The World on September 6 commenced the publication of a series of articles telling the truth about
the Ku Klux Klan, Twenty-six newspapers, in widely separated sections of the United States, joined The
‘World in the publication; some had been invited to participate, others requested The World to let them
use the articles._ All these newspapers realized that the only motive back of The World’s publication was
public service. It was their desire to share in this service, and The World is proud that they asked only
assurance of its traditional accuracy and fairness before they saw their way clear to co-operation. .

In New York, crowds of people waited at the publication offices of The World until after midnight
in order that they might get the first copies of the papers as they came from the presses. 1n other cities,
where local newspapers were not printing the series, record prices were paid for copies of The World—some
places reported Worlds bringing 50 cents a copy. It was a crowning tribute to the thoroughness with which
The World’s self-imposed task was performed that Congress, when it undertook to investigate the Ku Klux
Klan, was guided almost entirely by the array of facts presented by The World. Thnis was indeed a tribute
to The World’s ability to do a big thing in a big way; to perform a disagreeable task with justice and with
fairness; to handle, without sensationalism, one of the most sensational news developments of years.

‘The World is proud that the completed record shows no evidence either that it was terrified by threats
or was goaded by abuse into departures from its object of presenting the facts honestly and without ex-

aggeration.
FIRSF IN LABOR AND INDUSTRIAL NEWS. ) ‘

During the year, The World has maintained its position as first in labor and industrial news. Standing
out above the general excellence of thig feature of its service to its readers were its reports of the bitterly
fought convention of the American Federation of Labor, and the railroad troubles, by John J. Leary ir.,
and a review and forecast on the general situation by that member of its staff on Labor Sunday. While
‘World readers have at all times had the advantage of 1abor news in the making, at times weeks in advance
of its contemporaries, it has been free from propaganda, and its reports are as closely followed by business
and employing interests as by those engaged in union affairs.

OTHER SERVICES.

‘While the selecting of President Harding’s Cabinet was under consideration, The World took pains to
see that the people were made acquainted with the character of the men under consideration. Special
attention was paid to Harry M. Daugherty in a series of articles by Frank L. Hopkins, a summary of which
President-elect Harding, then in Florida, caused to be telegrapled to him daily.

The World, following an investigation in November, revealed the cause underlying the wide demon-
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strations in favor of two Italian laborers, Sacco and Vanzetti, convicted in rural Massachusetts. In a series
of six articles, written by Samuel Spewack, staff correspondent, e World traced the growth of the
movement from a little Boston office to the far corners of the globe, where the release of the two men was
demanded in vociferous appeals and exhibitions of violence, '
The World was in the forefront in rendering aid to those confronted by the congestion in housing.
This newspaper established last (September a columu in which questions relating to rent problems were
answered. Through this column, conducted by Frank L. Hopkins, in co-operation with Junius Pendleton
Wilson, counsel for the Mayor's Committee on Rent Profiteering, thousands of tenants were enabled to

secure their rights.
. CHANGES IN MOTOR VEHICLE LAWS. -
_As a result of a crusade to lessen automobile fatalities in New York City and State, The World won
2 victory when changes in the motor vehicle laws were made. The paper printed exclusive stories giving
the motor and license numbers of cars stolen daily in this city, and started a campalgn against outlaw taxicabs
and financlally irresponsible drivers and owners. The World will continue this fight. Joseph A. Butler
is In charge of the paper’s automobile department.

SPORTS DEPARTMENT ON BROAD LINES,

Sports in The World have been conducted on broad lines, with accuracy and authority ag the aim, Daily
happenings have been carefully chronjcled and big stories Lave been treated in a big way. . Special attention
was devoted to the international competitions in polo, golf ard lawn tennis, while the Dempsey-Carpentier
bout for the heavyweight championship of the world was covered by experts who recounted it to the last
detail. Writers recognlzed as authorities in the various srorts make up the sportirg steff and Include
George Daley in racing and football, Monitor in basebell, Igoe in boxing, Davis J. Walsh in golf and other
sports, and Willlam Hennigan in basebsll and track atlletics.

.. It has been the poliecy of The World to make constructive suggestions from time to time in an effort
to keep sports up to the highest standard and free frcm contaminating influences. That pclicy will be
continued. As usual, The Evening World’s Sporting Department has been in 1921 one of the most com-
prehensive, reliable and interesting in Ametican journslism.

. THE YEAR IN ART. N

The happenings in the world of art bave been carefully recorded by the Art Editor, Henry Tyrrell.
The secson of 192122 gives substantial assurance of a rengjssance in aprlied design and the deccrative
crafts and manufactures destined eventu-lly to rlace America in the artistic leadership of tne world. Typlcal
of the new type of princely art collections mertiored by Tt e World during the year are Joseph E. Widener's
acquisition, at $750,000, of two historic Rembrandt portraits from Rusgia; Henry E. Huntington’s purchase,
at $640,000, of Gainsborough’s famous ‘Blue Boy”; and Micheel Friedsam’s purchase from a German
source of two notable primitives—Albrecht Durer’s “Saviour” and Quentin Matsys's ‘“Rést on the Flight

‘Into Egypt."” ,
. . RELIGIOUS NEWS DEPARTMENT A FORCE.

The Religious Department of the Morning World rublished on three successive Sundays, beginning
with Armistice Sunday, Nov. 6, letters from religious leaders expressing their attitude toward the Arms
Conference. Communications were received from more than 150, rerresenting all creeds. Tbe regular
department of religious news on Satuyrday mornings, to quote a former Moderator of the General Assembly
of the Presbyterian Church, has ‘‘become a force and a distinct advance on 211 the religious features of other
papers gl\iew iY%lg. It has lifted the religious feature to a dignified and chellenging position and ministers
are rejoicing in it.”

R SUNDAY WORLD MAGAZINE ADVANCES.

- The Sunday World Magazine during the year advenced itrelf to a new plane of distinction with respect
to the diversified character of both its literary and artistic features. Holding it to be its function to present
a rounded product, with the widest range of popular appeal, its pages have been rerlete with contributions
of distinct quality. Writers whose names are familiar and artists whose illustrations ale ¢ lways in demand
have collaborated in the product.

The discoveries of sclence. and invention have had their places with simple ingenvities which engage
the attention of puzzle workers on one page; for example, an article by a savant, and on another a_versificztion
from Oliver Herford. There were reproduced in picture form masterrieces of scvlpture and peinting. _Flans
for making New York even grester have been visualized by the brush of Biedermann. Karl K. Kitchen
has touched on the high spots of European social life and Roth has given to the: stories illustrative cclor,
Edward H. Smith’s pen hag contributed on the underworld, and Prosper Buranelli has kept readers informed
in the realm of music. .

Alfred Frueh’s carjcatures have given a satirizing turn to the foibles of the moment. The eccentricities
.of fashion have been submitted to the critical gaze of women. The lyrics and scores of current song hits were
regular features. ‘Tales of travel and adventure, exploits of champions in athletics and stories of the marvels
of the turf have added to the worth of the publication. _Among the staff contributors not alreedy mentioned
are Arthur Benington, Louis Bernheimer, Sarah MacDougall, Ernest Brennecke, Charles Welton, Henry
Tyrrell, Samuel Cahan, Lee Conrey, Gordon Rose and Margaret Petberbridge.

Always The Sunday World Magazine aims to be truthful, informative: always it has superimposed
its never neglected lighter and jollier features on a groundwork of real worth. In the fullest serse it is a
compnlete magazine, which would stand the test by itself were It not part of the publication from which it

takes its name.
SUNDAY WORLD SCHOOL PRIZES. .

For sixteen years the Sunday World has sponsored attletics in the publie schools, maintaining a special
department which has co-operated with the Public Schools Atl letic League and the educational authorities
in providing field days in all of the five boroughs. During the summer the department has given its surrort
‘to the work of the Vacation Playground Association and the Parks and Playgrounds Associztion. The Sunday
World Gardening, Welking, Swimming and Sketing Clubs, each with a large membergtip of juveniles, are
also on the list. In all of these popular competitive activities, in which more tkan 200,000 youngsters have
taken part during the year just closed, the Sunday World has provided the various prize medals, pins and
trophies, and kept in operation the organization machinery for the various contests. '

“The Sunday World,” says Gustavus T. Kirby, President of the American Olympic Committee, *is
pulling a strong oar in the boat of the Nation, and the goatl is a sturdy, intelligent citizenry.”

Gen. Wingate, the head of the P. S. A. L., who was present at the first contest given under field day
auspices and who has kept In close touch with the work for sixteen years, says: ‘The Sunday World has
established a standard of helpfulness with lts field day work. It has also established an amazing total.
More than a million boys have been made stronger, healtbier and happier, being able to participate in the
contests fathered by that newspaper. It isa record that must forever stand unbeaten.”

EVENING WORLD EDITORIAL PAGE.

The greatest single public service rendered by The Evening World editorial ﬁ)age in 1921 was the vigorous
camp-ign waged to suprlement the protective housing legislation of 1920 with a further positive and con-
-strugtive measure. This measure was the city ordinance exempting from taxstion for ten years home con-
struction up to the value of $5,000 per home on new housing projects. It met with covert opposition from
many quarters, but was enacted as the direct result of constant publicity by The Evening, World, which
was .its most active proponent. It has resvlted in the construction of many homes.

In the municipal campaign The Evening World supported Henry H. Curran on the ground that he
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was a capable and competent public servant who would introduce into the City Government, those qualities
which the Hylan Administration had most conspicuously lacked.

In international affairs The Evening World editorials haye earnestly urged limitation of armament

any policy irr ve of party lines that promises co-operation with other nations in pre-
serving peace and international good will.

Insistence upon respect for working contracts by both employers and employees and continued ad-
vocacy of the rights of informed public opinion l:lllsettlement of industrial conflicts have been the principal
features of The Evening World’s comment on industrial affairs.

EVENING WORLD'S ACHIEVEMENTS. '

Among The Evening World achievements was the campaign carried agaitst Ticket speculation. The
activities of the speculators had grown intolerable. Nearly all the best seats in the theatres were bought
up by them and sold at exorbitant %510% according to the demand. This is also the case with baseball and
other amusements. The Evening World through Sophie Irene Loeb of its staff presented this evil to the
Legislature and bills were passed to remedy the conditions. Governor Miller signed one—the Walton-Smith
Act, which aims to rid the ecity of the sidewalk theatre ticket. The other bill was vetoed by the Governor
on tg&%round that it was unconstitutional. This matter is to be taken up again at the opening of the 1922

€. N
nsuccessful attempts were made to raise the taxicab rates and an ordinance passed, after urging by
this newspaper, which for years has stood the test of the courts. The Evening World urged and secured
the opening of all piers for recreation during the hot weather; also the opening of the motion I_;')ict.ure theatres
during the summer to keep children off the streets. In co-operation with Sidney Cohen, President of the
Motion Picture Owners of America, a large number of the proprietors co-operated and allotted & block of
seats In the theatres three afternoons a week in the summer. Another work in the interest of children, the
boat-trip outings conducted by the Board of Child Welfare which administers the Widows® Pension Law,
a mensure for years backed by this newspaper, has proved a boon to thousands of widowed mothers and
children, and wherever possible this newspaper has aided tnis cause. A new building—the first Child Welfare
Building in the world—will be established the first of the year at No. 145 Worth Street, and this, too, was
urged by this newspaper.
The Evening World continued its campaign against the coal monopoly and the high coal prices charged
in New York City—a state of affairs that has been constantly and vigorously exposed in Evening World
(tsglumns. After consultation with leading Senators at Washington, several bills were introduced in Congress

alleviate the conditions.
EVENING WORLD FISHERMEN.
The Evening World established, on April 4 last, a department **About Fish and Fishermen,” under
William E, Simmons, who has angled in the Atlantic and Pacific Ocegns as well ag many inland waters,
including Lake Nicaragua, and entertains his readers with news as well as angling tidbits and experiences

culled from & wide field.
EVENING WORLD’S MAGAZINE PAGE.

The Evening World's Magazine Page features were contributed by a specialized staff to which additions
were made in the persons of Margery Wells, 2 woman’s fashion authority, Doris Dogcher, physical culture
and beauty expert, and Caroline Crawford, whose intimate understanding of girls made her new serial, ‘“The
Heart of a Girl,” a success. A series of articles by Soptie Irene Loeb, inspired by hundreds of letters received
from Evening World readers, showed, from real experience, how home life can e made h%Tppier. Interviews
and articles by Marguerite Mooers Marshall, Fay Stevenson and Marguerite Dean; On New York, by Will
B, Johnstone and Major Joseph Caccavajo; contributions by Neal R. O'Hara and Bide Dudley, fashion
hints and drawings by Mildred Lodewick, Roy L. McCardell's “Jarr Family,” Dr. Charlotte C. West's
(l;;o%lﬁel‘ L:}Ind elixlgld lgrtlcles; Emilie Hoffman’s recipes and h hold suggestions—all were regular features

e Magazine Page.

Maurice Ketten’s daily humorous cartoons, “Can You Beat It,” “The Day of Rest,” etc., gave delight;
comic strips including *“Joe’s Car,” ‘“The Big Little Family,” “Little Mary Mixup’’ and “Katinka’ were
a source of amusement. Charles Darnton’s criticisms of ‘““The New Plays,” Bide Dudley’s “About Plays
and Players” and Don Allen’s “Screenings” covered the theatrical and motion picture fields.

THE KIDDIE KLUB.

Last Christmas the Evening World’s- Kiddie Klub gave two performances of its play in order to satisfy
the demand for seats; 8,000 children and parents were entertained by tke spectacle at the Manhattan Opera
House. The Klub’s mid-summer party last year was at Starlight Park; the weather was fine; the attendance
20,000. Every attraction in the park was free to the children excepting the Kiddies’ own show, the receipts
of which laid the foundation of the Kiddie Klub Country Fund. Miss Eleanor Schorer, who is Cousin Eleanor
to the Klub’s 136,000 members, hopes to do a great good with this fund, the purpose of which is to take
alling kiddies into the country for the summer months, build them up and bring them back well and healthy.
On October 5 Mr, Fortune Gallo gave the proceeds of a benefit performance of “Hansel and Gretel” to swell

the fund.
BUREAU OF ACCURACY AND FAIR PLAY.

The World’s Bureau of Accuracy and Fair Play completed the eighth year of its existence in July. Its
primary purpose, as declared at the outset, is to promote aceuracy and fair play in the columns of The World,
to correct carelessness, and to stamp out fakes and fakers. All complaints involving these questions, in-
cluding libel actions, are turned over to this bureau and carefully inquired into ang, if they are found to
be well-grounded, corrections are made. A record is kept of each case investigated, with a card index of
those responsible for articles complained of. Faking and chronic carelessness are puniched by dismissal.
In practice the idea has worked out well. Members of The' World staff, and its correspondents everywhere,
have, with very few exceptions, worked in harmony with the bureau. The World’s example has been fol-
lowed by many other newspapers throughout the country. |

" Administered in the spirit of fair play the bureau has created good will and confidence often even when
complaints had in the beginning been resentful. When damage has resulted from erroneous publications
and the person injured bas shown a willingness to arbitrate in good faith and upon a reasonable basis, settle-
ments hive been made without recourse to the courts. The Rev. Dr. Daniel Bliss characterized the opera-
tions of The World’s bureau as “the Golden Rule applied to journalism.” .

The bureau has made a practice of opposing attacks and complaints that have no merit. In the early
stages of its operation it learned that there are lawyers in New York who make a specialty of stirring up
1ibel litigation and who seemingly are mot adverse to representing criminals and otherwise disreputable
characters who sometimes bring suits on false and perjured complaints. A card index covering a period
of more than twenty years reveals the names of lawyers who have made a practice of stirring up libel litiga-
ion, and whenever attempts are made to recover damages in these cases The World has spared neither
trouble nor expense in fighting to the last ditch. As a result some lawyers have been disbarred or suspended
rom practice, and several notoriously crooked litigants have been sent to prison. For the investigation
of complaints the bureau has an abnormally long reach. It may call upon World correspondents in any
and every corner of the civilized world for information and assistance. The telegram, the cable and the
wireless are at its disposal, It has sent its trained investigators throughout the United States from Maine
to California, to Canada, Mexico, and South America and to Great Britain and ull the principal countries
of Europe. As a result of the bureau’s activities there has been a steady decrease in libel suits.

[=)
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THE LEAGUE OF NATIONS.
(Headquarters, Geneva, Switzerland.)

COUNCIL members (as ofNov. 15, 1921). ~ Acting President—Paul Hymans (Belglum); Dr.V. K. Welling~
ton XKoo (C: ina); Gastao da Cunha (Brazilj; A. J. Balfour (Grest Britain); Leon Bourgeols (France) ; Marquis
Imperiali (Italy)* Viscount Ishii (Japan); Quinones de Leon (Spain). .

The League of Notions came into existence under the Treaty of Versailles, which went. into force on
Jan. 10, 1920." The first meeting of the Council of the League was held at Paris, Jan. 16, 1920. The Courcil
the Assembly, and the Secretariat, constitute the League. The Council consists of tle four principal Altied
powers (France, Great Britain, Italy and Japan) as permanent members, together with four non-permanent
membpers (Belgium, Brazil, China, and Spain. China was elected in place of Creece. The Assembly, which
held itg first meeting at Geneva, November-December, 1920, consists of represente.tives of all states members
of the League. Aecessory to the Le%gue are (8) Permanent International Court of Justice; (b) Military, Naval
and Atr Commission; (¢) Armaments Commission; (d) Supervision of Trafic in Arms; (e) Blockade Commission;

1) Mand, C The technical organizations under the League are: (a) Advisory Economic cnd
% Ad Yy C' 3 Jor C i and T'ransit; (c) Health Organization.
Ther%is also the International Labor Ofice.

- ‘The Lengue had, in November, 1921, fitty-one members. The Couneil held its thirteenth session in

June, and an extra session in August, to consider the Silesian boundary question.

embers of Intérnational Court of Justice—Senator Rafael Altamira, of Spain; Prof, Dionisio Anzilotti,

of Italy; Senator Ruy Barbosa, of Brazil; Prof. Antonio S, de Bustamante, of Cuba; Viscount Robert Ben’
natyne Finlay, of Great Britain; Prof. Mix Huber, of Switzeriand; Prof. B, T, C. Loder, of Hollehd; Prof.
ohn Bassett Moore, of the United States; Judge Didrick Galtrup Gjeddo Nyhelm, of Dermsrk; Frof.
orozuoda, of Japan; Prof. Charjes Andre Weiss, of ¥rance. Besides the eleven Judges just nemed, there

e four Deputy Judges—dJudge Frederik Valdemar Nikolai Beickmann, of Norwsy; Prof. Demetri Neg-
itlesco, of Roumanta; Dr. Wang Chung Hui, of China; and Judge Mihailo Jovanovic, of Jugo-Slavia. .

- - By the t?rms of the Covenant of the League of Nations, the Council and the Assembly mpy deal with
eny matter within the sphere of action of the League of affecting the peacé of the world. The Assembly
meets once & yetr, at Geneva, on-the first Mondsy in September. Each state, no matter of what Size, is
allowed three delegates only, and may only record one vote h the Assembly. The Council, one-half of the
&embeps %lww‘mch tM?t ﬁlwmd by the Assembly, is intrusted with the permanent conduct of / affairs when
the Assem s not sitting. ]

e permanent Secretarial is the administritive organ which prepares the work of the Assembly anhd
Council,and takes steps to carry out the decislons which those bodies have taken. 1t consists of & certain
numb%r of sections corresponding to the various activities of the e.

Should any memniber of the League resort to war in distegard of the engagements entered into under
the Covenant, the other states members of the League, by virtue of Article 16, are bound immediately to
break off all commercial or financlal relations with that state!

The League has put a High Commissioner in control of the Free City of Danzig, and of the Saar Basin;
it has transferred the districts of Eupen and Malmedy to Belgium,

PRINCIPAL RECENT ACTIVITIES OF THE LEAGUE.

1. The co-ordination of all offleial international bureaus under the auspices of the League was begun
by the placing of the International Bureau of Assistance at Paris and the International Hydrographic Bureau
at Monaco under the divéct control of the Loague.

. On Aug. 12, 1921, the Supreme Council referred the Silesian question to the League Council, and
two months Ister the League Council delivered a decision which subsequently was accepted by the Allied
powers as well a8 by all the parties immediately concerned. -

3 d Assembly met at Geneva from Sept. 5 to Oct, 5, 1921, forty-six nations being represented.

5, ey

4. On Sept. 16, 1921, the Permanent Court of Internsational Justice wes finally and officially established
through the election, by the Council and the Assemb%y, of eleven Judges and four Deputy Judges.
5. Three more states, Latvia, Lithuania and Isthonia, were elected members of the League on Sept.
Zg, 1921, raising the total membership to 51.
6. The Provisional Health Committee was formally established by the Assembly on Sept. 23, 1921.
7.' Tae Assembly authorized a staristical investigation of armaments between 1913 srd 1921,
8. The same body provided for the calling of an international conference to consider steps for the
supprassion of the private traffic in arms.
9. Through the direct intercession and appeal of the dAssembly, Poland and Lithuania were brought
0 .accep}; the Ii)lasls for 2 settlement of theit dispute about Vilna proposed by M. Hymans on behalf of the
ague Council. .
. An international ¢ommnisston was sent to Albania to investigate the grievances of that state against,
Jugo-Slavia and Grgece. The League adjusted their boundaries, by mutucl sgreement.
11. Dr. Fridtjof Nansen, of Norway, was appointed League Commissioner for the relief of Russia.
©o12, n Oct. 6, 1921, an_international conference met at Brussels under the auspices of the League
to consider relief measures for Russia,.
13. League Commissioner was appointed at Consmntlno&]e for thefpurpose of directing the protection,
relief and repatriztion of deported women and children in Asia Minor and adjoining territories.
14. Up to Nov. 1921, 400,000 war prisoners had been repatriated under the direction of Dr. Nansen,
acting on behalf of the League, N
15. The dispute between Sweden and Finland about the Aland Islands was peacefully solved by a
decision of the Cauncil—acce{)ted by both parties, the islands to remain Finnish under certéin guerantees
of autonomy. On Oct. 20, 1921, a conventlon for the peutralization and demilitarizetion of the islands
was adopted at Geneva by 4 conference of delegates from ten stetes under the guspices of the League.
16.” On Oct. 25, 1921, the Third International Labor Conference met at Geneva,

INTERNATIONAL CONFERENCE ON TRAFFIC IN WOMEN AND CHILDREN.

The Interngtional Conference on Trafic in Women and Children, summoned by the League of Netions
under Article 23 of the Covenert, met at Geneva from June 80 to July 5. 1921, It held six full scgriors,
all of which were public. Thirty-four states were represented and most of the great internatior.al assccir tions
concerned with socicl or morzl progress and the protection of women and chilcren had been invited to tcke
part. Meany of them had sent to thé conference recommendations wrich were carcfully excicired, snd
although the United States had no delegates at the conference, numerous messages of sympml:&v with the
work were sent from America, and the American Social and Hygiene Association was represented.

MEMBERS OF THE LEAGUE OF NATIONS.
' . (As of October, 1921).

' o Albania, Argentina, Austrolia, Austria, Belgium, Bollvia, British Empire, Brazil, Bulgaria, Canada,
Chile, China, Colombia, Costa Rica, Cuba_Czecho-Slovakia, Denmerk, Esthonia, Finland, France, Grecce,
Guatemals, Heiti, Honduas, India, Ttaly, Japean, Latvio, Liberia, Lithusria, Luxemburg, Netherlands, New
Zenland, Nigoragus, orwcy, Panama, Paraguey, Persig, Feru, Poland, Portugal, Roumaria, Salvador,

Serb-Crost-Tlovene State, Slai, South Africa, Spain, Sweden, Switzerland, Uruguay, Venezuela,
N t,hTi:ie ‘:ir;:sldent of the Assembly of the League (elected Sept. 5, 1921) is Jonkheer Van Kasnebeek, of tho

etherlonds, ] . .

Secretary General—Sir Erie Drummond, of Great Britain,
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Postal Fuformation.

(As of December 10, 1921.)

FOREICN MAILS.
Rates on-letters to Cs:.nada and other British Colonjes, and to Great Britain and Ireland, two cents
€0

an ounce or { ‘action t sereof.

ove rates apply to letters to England, Ireland, Scotland and Wales; the Bahamas, the Barbadoes

e an
British Guiana, British Honduras, Cub:

Dominican

Republic, the Dutch West Indies, the Leeward

4, the
Tslands, Mexico, Newfoundland, Trinded (including Tobago), New Zealand, Samoa (Western), Republic of
Panama, and the Windward Islands (including Grenada, 8t. Vincent, the Grenadines and St. Lucia).
The two-cent rate applies, also, to Bolivia, Cblombia, Honduras (Republic), Nicaragua, Peru, and Fl

Salvador.

Rates on letters to all other countries—five cents for the first ounce, and three cents for each additional

ounce or fraction,

Rates on postal cards to all two-cent letter postage countries, one cent; to other countries, two cents each.
Rates on printed matter of ail kinds (including new?lpapers)——-one cent for each two ounces or fraction.

Newspapers and perjodieal publications of the secon

cent: for each four ounces or fraction_ théreof.

class to Canada, Cuba, Mexico or Panama—on¢

tes on commercial papers (including legal and insurance, deeds, bills of lading, invoices, manuscript

4
for publication, ete.)—f
ounces or fraction.

ve cents for the first ten ounces or less, and one cent for each additional two

Rates on samples of merchandise —~two cents for the first four ounces or less, and one cent for each

additional two ounces or fraction,

Registration fee, In addition to postage, ten cents. Letters and postals may be despatched even if

no postage whatever is prepaid.

TInternational parcel post rates from the United States—twelve cents a pound or fraction thereof, This

service covers practically all parts of the world.
master.

€ To many countries packages must pay, in addition, a
‘‘transit rate” to carry them through intermediate countries.

For amount of these rates apply to the Post~

By an arreement signed at Buenos Aires, Sept. 10, 1921, at a plenary session of the Pan-Amerjcan Postal
1

Congress, the two-cent letter rate may, in 1922, be put in effect, by

of ther e Gover!
between the United States and all of the South American, Central American, and otherYLa.tin-American

countries.

DOMESTIC MAIL MATTER.
Includes mail addressed for local delivery or for transmission from one place to another within the

United States, or to or i~om or between

the possessions of the United States—Hawaii, Porto Ric¢o, Virgin

Islauds, Canal] Zone, Philiypihes, Guam, Tutuila and that for the transmission to or {from the United States

or jts possessions and

to officers or members of crews of United States ravsl vessels, to or from the Ubnited
States postal agency at Shanghal, Ching (and for delivery in Shanghai City), unless speciall
vila Europe; and to officers and men of the United States Navy in the United States Naval

addressed
ospital, or

U. 8. Navy depet, at Yokohama, Japan, The domestic rates apply to all these blaces.
Letter Rates—itwo cents an ounce or fraction thereof.

Articles Included in First-Class Matter.

Assessment Notices (printed) with amount due
written therein.

Albums_(autograph) containing written matter.

Blank Books with written entries; bank checks
filled out in writing, ei er c nselled or uncancelled;
legal or other blank printed forms signed officially.

Blank forms filled out in writing,

Cards or letters (printed) bearing a written date,
where the date is not the date of the card, but given
information as to when the sender will call, or deliver
something otherwise referred to, or is the date when
somethin;

Taceived.

Cards (printed) which by having a signature
attached -are converted into personal communica-
tions, such as receipts, orders for articles furnished
by addressee, etc.

Cards (visiting) bearing written name, except

single cards inclosed with third or fourth class
atter, and bearing the name of the sender.
Certificates, heck di recei etc.,

filled out in writing.
Communicatipns entirely in print, with exception
of name of gender, sent in identical terms by many
pel(‘gtms t? the li;ss.mi% gdd.rgss. stten) fod
(Copy (manuscript or typewritten) unaccompaniel
with pgom‘sheets thereof. orap
Folders made of stiff paper, the entire inner sur-
face of which cannot be examined except at the

SECOND-CLASS MATTER—NO LIMIT TO WEIGHT.

g will ocour or is acknowledged to have been-

imminent risk of breaking the seal, and those having
many folds or pages requiring the use of an instru-
ment of any kind in order thoroughly to examine
the inner surfaces, are subject to the first-class rate
of postage. No assurance of the Postmester at the
office of mailing will prevent the collection of the
higher rate of postage at the post office of delivery
if the cntire inner surface can not be easily examined,
and without Ganger of breaking the seal.

Hand or tﬁgewritteu matter and letter-press or
manitfold (carbon) copies thereof. |

Imitations or reproductions of hand or type-
written matter not mailed at the post-office window
or other depository designated by the Postmaster
in 2 minimum number of twenty identical copies.

Letters (old or remailed) sent singly er in bulk.

Price lists (printed) containing written figures,
changing individual items.

Receipts (printed) with written signatures.

Scaled matter of any class, or matter so wrapped
ag not to be easily examined, except original packages
of proprietary articles of merchandise put up as
prescribed, and seeds and others articles that may be
inclosed in sealed transparent envelopes under the

rules.

Stenographic or shorthand notes.

Typewritten matter, original lettér-press an@
manifold eopies thereof.

Unsealed written communications.

RATES TO THE PUBLIC.

Newspapors and periodicals unsealed, one cent each 4 ounces or fraction. Incomplete copies, one cent

for each 2 ounces.

Parcel post zones apply to advertising portions of second-class matter mailed by publisher or news agent:
‘The zone rates provided by this law relate to the entire bulk mailed to any one zone and not to indi-

yidually addressed packages.
ertain non-proftt publi
Where 8 newspaper

i

are not t to zone rates on advertising portions.
or periolical is maliled by other than the publisher or his agent or & news agent

or dealer, the rate shall be the same as to the general public.
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THIRD-CLASS (PRINTED) MATTER RATES—LIMIT OF WEIGHT, FOQUR POUNDS.

On each individually addressed piece or package, one cent for each 2

or fraction th 1.

Packages of four pounds or less containing third and fourth class matter are chargeable at the higher

rate.
tate is as fourth-class matter.

If the package exceeds 4 pounds and contains parcel post and miscellaneous printed matter, the

Articles Included in Third-Class Moauer.

Address tags and labels, mainly in print,
Advertisements printed on blotting paper.
Architectural designs (printed).
Assessment notices, wholly 1n print.
_Blank notes and other printed: blanks or forms,
fnainly ip print.
. (Blind) Indented or perforated sheets of paper
containing characters which can be read by the
blind, except such as are entitled to free transmission
under the regulations. '
Blue prints.
alendar pads, mainly in print.
Calendars (printed on paper).
Cards, printed, with perforations for carrying coin.
gfrds]' Christmas, Easter, etc., printed on paper.
reulars.

Clippings (press) iwit;h name and date of paper’
" n in

stamped or writte .

Correspondence of the blind.

Coupons printed.

Engravings and wood cuts prinfed on paper.

Insurance applications and other blank forms,
mainly in print. )

Labels and tags, mainly in print. .

Legal blanks and forms of insurance applications
mainly in print. -

Lithogra; hs.

Maps prinfed upon paper with the necessary
mountings, N

Newspaper ‘“‘headings’’ or eclippings, with name

Notes, blank, mainly in print.

Order blanks and report forms, mainly in print.

Note—A single order blank, mainly in print, way
be inclosed with fourth-class matter mailed at the
rates for that class.

Photographs, printed on paper.

Plans and architectural designs, printed,

Postcge stamps, cancelled or uncancelled,

Postal cards bearing printed advertiséthents,
mailed in bulk.

Post cards, bearing on the message s}ge jllustrations
or other printed matter, mailed in bulk,

Price lists, wholly in print.

Printed blank notes, printed calendars, labels,
plans. and architectural designs. X }

Printed matter having ssmples of meérchandise
attached covering less than 20 per cent of the space.

Proof sheets, printed, with or without manuscript.

Reproductions or imitations of hand or type-
writing obtained by means of the printing press,
multigraph, hektograph, mimeograph, or

when mailed at the post-offce

master, in 4 minimum number of twenty identical
copies. If mailed elsewhere or in less quantity they
will be subject to the first-class rate.
heet music.
Tags and labels, printed.
Valentines printed on paper.
Visiting cards, printed.

and date of paper stamped or written in. cuts and engravings (prints).

- FOURTH CLASS MATTER (PARCEL POST).

Must be fully prepaid—unsealed. )

(@) Parcels weighing 4 ounces or less, except books, seeds, plants, ete., 1 cent for each ounce or fraction
thereoi, any distance.

(b) Parcels weighing 8 ounces or less, containing books, seeds, cuttings, bulbs, roots, scions, and plants,
1 eent for each 2 ounces or fraction thereof, regardless of distance.

(c) Parcels weighing more than 8 ounces, containing books, seeds, plants, etc., parcels of miscetlaneous
grinted matter weighing more than 4 pounds, and all other parcels of fourth-class matter weighing more

han 4 ounces are chargeable, according to distance or zone, at the pound rates shown In the table below,
except as provided in paragraph (d), a fraction of a pound being computed as a full pound.

(@) Parceis subject to the pound rates, mailed for delivery within the first or second zone,
are, when the distance by the shortest regular mail route from the office of origin to the effice of delivery
is 300 miles or more, chargeable at the rate of 6 cents for the first pound and 2 cents for each additional
pound, a fraction of a pound being computed as & full pound. . .

(e) Alaska, Hawaiian and Philippine Islands, etc.—The eighth zone rate of"12 cents for each
pound or fraction thereof on all parcels weighing more than 4 ounces (except books, seeds, cuttings, bulbs,
roots, scions, and plants, weighing 8 ounces or less) applies (1) between the United States and the Hawaiian
Iglands; (2) between the United States and its postal agency at Shanghal, China; (3) between any two
points in Alaska and between any point in Alaska and any other point in the United States; (4) between
}he United States and the Canal’ Zone; (5) between the United States and the Philippine Islands; (6) 0,
rom, or betwéen Guam, Tutuila, and Manua and other islands of the Samoan group east of ongitude 17}
west of Greenwich, and the United States and its other possessions; (7) between the United States and ifs
aaval vessels stationed in foreign waters; (8) between the United States and the American forces in

ermany.

) Canada, Cuba, Mexico, and Republic of Panama—Twelve cents for each pound or fraction
thereof also applies to fourth-class matter, including seeds, cuttings, bulbs, roots, scions, and plants (but
eXceﬁ)tlng books and other printed matter on which the rate is 1 cent for each 2 ounces or fraction thereof
in all cases), weighing more than 4 ounces and not exceeding 4 pounds 6 ounces, when mailed to Canada,
Mezxico, Cuba, and the Republic of Panama. (Parcels weighing up to 20 pounds may be sent to Mexico
ugg the I)tepublia of Panama as foreign parcel post mail under the parcel post conventions with those
countries.

The special delivery fee is 10 cents in addition to the regular postage.

The limit of weight of fourth-class matter i3 70 pounds for parcels mailed for delivery within the
first, second, and third zones. and 50 pounds for all other zones.

Limit of size—Parcel post matter may not exceed 84 inches in length and girth comb’oed. In meas-
uring a parcel the greatest distance in a straight line between the ends (but not around the parcel) is takch
as its length, while the distance around the parcel at its thickest part is taken as its girth, For example,
a parcel 35 inches long, 10 inches wide, and 5 inches high measyres 65 inches in length and girth combined,

Packages of merchandise that weigh over 4 ounces and not over 4 pounds 6 ounces, may be sent to
Canada, Cuba, Mexico, and the Republic of Panama, at the eighth zone rate of postage (12 cents for each
pound or fraction thereof). Parcels for Cuba, Mexico, and the Republic of Panama must be accompanied
by customs declarations regardless of their weight. Packages of merchandise weighing not more_than 4
ounces may be mailed, a* the postage rate of 1 cent for each ounce or fraction of an ounce, to Canada
Cuba, Mexico, and the Republic of Panama. Customs declarations are required on such parcels of mere' an-
dise of 4 ounces or less to Mexico and the Republic of Panama. Packages of merchandise eannot b¢ insured
oy sent C, O. D., but may be registered for Canada, Cuba, Mexico and the Republic of Panama. Mailable
merchandise for Mexico and the Republic of Panams, at the option of the sender, may also be sent by
international parcel post if it conforms to the requirements. .
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ARTICLES INCLUDED IN FOURTH-CLASS MATTER.
Following articles fall into this class:

Albums, photograph and autograph, blank, put_up in fixed quantities, in original sealed
Animals, ha:mless, live, coming within the regu- packages, by the manufacturer or dealer 80 as
lations, and when sent under conditions prescribed. to allow examination of the pacxages in their
Artificial flowers. sim,slest mercantile form, and labelled in
Bees, when packed as preseribed. printing so as to show the nature of contents,
Billheads. 3uantlty, and name of the manufacturer or
Blank address tags and labels, ealer, are mailable at the fourth-class rates
Blank books, blank books with printed headings, of postage. If such sealed packages are
blank cards or paper, blank diaries, and blank post inclosed In an outer wrapper, the latter must
and postal cards. not be sealed. .
Blotting paper, blank. . Metals and minerals. :
BoOks. K Motion-picture films.
Botanical specimens. Napkins, paper or cloth, printed or unprinted.
Bulbs. . Qil paintings, framed or unframed.
Calendar pads, mainly blank. Order blanks and report forms, mainly blank
Calendars and other matter printed on celluloid. (spaces covered by ruled lines being regarded as
Card coin holders, not printed. blank), are fourth-class matter. However, one copy
Cards, blank. may be inclosed with third-class matter mailed at the
83::3;6 prlnt?d, tg/)l}::r,y(lng of ?lllakl?{g?' rate of that class.
ues (1n e form oO; 00 . il
Celtuloid, printed or unprinted. unpx?ilr)l%erd.bags and Wrapping paper, printed or
Ch cl]{‘s b((i)oks.l atterns, printed or unprinted.
icks, day old. Pen or pencil drawings.
Christmnas and Easter cards printed on other Photograph albums.
material than paper. lg}loetsgraphlc negatives and kodak films.
S 2:h il
i lendar and dum 'pads. :
mainly biank, D bl:;]«z{s'ml and post cards, mailed in bulk, mainly
&%Yggw%l&tmﬁ- Printed lmatter having samples cf merchandise
Cuts, wood and metal. g?l;llll&:glgggg attached covering 20 per cent. or more
Dissected maps and pictures. Printed matter, miscellaneous, when mailed in
Drawings, framed or unframed, parcels weighing more than 4 pounds.
Dried fruit. . Printed matter on other material than paper.
Easter cards, when printed on other material than Roots.
paper. Rulers, wooden or metal, including those bearing
Electrotype plates. M printed advertisements.
Engravings, when framed. Safety fuse
adg]uvel?ipw, m;mtgd, 9Ilcxlxéprinted, &)l; ilndhaid}xaliy Samples'of cloth,
regsed, except when ressed and inclosed singly 3;
With third-olass mAtter. : ,2{'(‘,‘.’,’;‘,‘“ of flour or other manufactured grain.
Fovme, order, Joga otermaialy blank nandise haled nndor the regaiatons. o Or o
J » y oy . chandise mailed under © I ations.
Framed engravings, pictures, and other matter. Seeds. iy
Geological specimens. Soap wrappers, complete: printed coupons cut from
Grain. E such wrappers are third-class matter.
Letterheads. Stationery.
aps, printed on cloth. ' Tags (blank).
Merchandise samples. Tape measures.
andum books. Tintypes.
erchandise, sealed: . : Valentines, printed on material other than paper.
Proprietary articles, such as harmless medicinal Wall paper.
preparations, soaps, tobacco, food products, ‘Water-color painting.
and other articles of merehandise, which are ‘Wrapping paper, printed or unprinted.

Registered mail—The fee is 10 cents over the regular postage. Articles admissible—Any mailable
article, except unsealed fourth-class matter (parcel post) for domegtic destinations, may be registered.
0 tic parcels ing fourth-class matter may also be registered if sealed and the usual fee and postage
at the first-class rate are paid. The amount recoverable from the Government, in case of loss, is limited to $50.

Fourth-class domestic mail (parcel post) may be insured against losg, rifling, or damage In an amount
equivalent to its actual value or the cost of repairs, but not to exceed $5 upon payment of a fee of three
cents, $25 upon payment of five cents, $50 upon payment of ten cents, or $100 uoon payment of twenty-five
cents, in addition to the postage, but indemnity will not be allowed for the loss of such mail addressed to
the Philippine Yslands, unless the loss occurred In the postal service of the United States. Such mail may
be sent C. O. D. between domesti¢ money-order offices upon payment of a fee of ten cents in stamps affixed
to the pareel when the amount to be remitted does not exceed $50, and upon payment of a twenty-fivg-cent
fee in stamfs when the amount to be remitted does not exceed $100. Parcels cannot be sent C. O. D. to
the Philippine Islands or foreign countries . O. D. parcels are automatically ingured, by the payment
of the C. O. D. fee, for their value up to $50 and $100, respectively, according to the fee paid.

Money Orders—The maximum is $100, but there is no limit to the number that can be issued in one
day to the.same remitter. The fees for domestic orders are: $2.50 or less, 3 cents; $2.51 to $5.00, 5 cents;
$5.01 to $10.00, 8 cents; $10.01 to $20.00, 10 cents; $20.01 to $30.00, 12 cents; $30.01 to $40.00, 15 cents;
$40.01 to 350.06, 18 cents; $50.01 to $60.00, 20 cents; $60.01 to $75.00, 25 cents; $75.01 to $100.00, 30 cents.
International money orders cost 10 cents for $10.00 or less, and 10 cents extra on each additional $10.00
up 'to $1 00 for $100.00. Domestic money orders arq payable within 30 days at any United States Post
Office (contmentug; after that, only at the office designated, In the United States insular possessions,
colonies of Great Britain, etc., the orders are payable only at the office drawn upon.

Unmailable Matter—Includes not only all legitimate matter not conforming to the rules as to legibility
of address, siz2 of package or eertificatss of iaspection, but also ga n2, ete., killed out of seagon; poisons,
explosive or inflammable articles, or bad smelling: all spirituous and malt liquors; all liquor advertisemen*s
to or from proanipition localiti»s; indecent matter, written or otherwis2; dunning %osba,ls and lottery, endless
chain and fraud matter. In addition, sealed mail to a forewgn couniry, exc2pt it be obviously letters, cannot
be sent, nor can publications in violation of the copyright laws of the country of destination,
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PARCEL POST ZONE RATES-(Domestic Mail Matter.)
3 st Zone. | 2d Zone, | 30 Zohe, (4th ZoMe,|5th Zone.|oth Zone.|7th_Zone.|8th Zone,
BIGHT IN| Loeal. | Up t0 50 |50_to 150|150 to 300300 t0 600|600 to | 1,000 to Y00 | over
- Miles. Miles. Miles. Miles. | 1,000 Mls.|1,400 Mis.{1,800 Mis.|1,800 Mis.
looeioas.] 80.0 $0.05 $0.0. $0.06 $0.07 $0.08 $0.09° | $0. $0.12
IOPPDOP BN .06 .0 .08 1 14 17 % .34
POOPOOIIN BN} 07 R .10 .15 20 - 25 3 .36
K} .0 .0 12 .19 .6 .33 4 - .48
.Q .0 . 14 .23 .32 ot 5 gsig
-0 .1 . 16 .27 .38 .49 6 .
.0 . . 18 .31 44 57 7 .84
.0 . 12 20 .35 .50 -6 8 ‘96
. . . 22 .39 .56 .7 291 .08
.10 .14 4 24 43 .62 .8 1. 120
110 . . .26 47 .68 .8 1. .32
. . : .28 .51 74 97 - 1. 44
. .1 . 0 .55 .80 .0 . .56
. .1 . .32 .59 .86 Bt . .68
. p 19 .34 .63 192 2 . .80
. . . .36 7 ~98 -2 . .92
. . . .38 1 .04 1.3 . 04
.14 .29 122 .40 75 .10 .45 . .16
. . . .42 79 16 53 . 28
. ~24 -24 44 .83 122 6 . 40
. .25 25 .46 87 \ .28 .69 . .52
. .26 .26 48 91 34 77 12 94
. .27 .27 .50 .9 .40 .8 .3 76
. .28 .28 52 .9 .46 -9 4 .88
. .29 .29 54 .0 52 .0 . 0
. . .30 56 .0 .58 .0 . 12
. .31 .31 .58 1 64 1 . 24
. .82 .32 .60 1 70 '2 . 36
. .33 .33 6 1 .76 .3 . 48
0 .20 : 7 .34 .64 .2 .82 4 . 60
31. .20 .35 .35 .66 .2 .88 .49 . 72
9. 21 .36 .3 .68 3 94 .57 . 84
3. . .21 .37 .37 .70 .35 .00 . . 96
4. .22 .38 -3 72 .39 .06 . 4.08
5. .22 .39 .39 . 74 .43 112 . 420
6.. .23 40 .4 .76 47 18 . 4.32
7... .23 .41 4 78 \1.5 24 . 4.
S... 24 .42 142 .80 5 130 X 4.56
9 24 43 4 .82 N 136 . 4.68
. 25 44 4 .84 6_3, .42 4 4:80
.25 .45 4 .86 6 .48 4. KN
. .26 .46 .4 .88 71 .54 4. .04
43.° .26 47 A . 75 .60 1 4. ‘16
44 .27 .48 4 .92 79 166 53 4. .28
45. a7 .49 .49 . .83 72 4. -40
46. .28 50 50 . .87 78 9 4. .52
47. .28 .51 51 . .91 84 7 4. .64
48. .29 .52 .52 -0 1.95 190 4. (]
49.. .29 .53 .53 02 1.99 196 4. .88
50........] .80 54 54 .04 2.08 .02 1.0 5. .00
5l...... .30 .55 .55 06 Lo
52, 3 .56 .56 .
L .31 57 87 .
54 32 .58 58 .
.32 .59 .59 .14
.33 .60 .60 .16
.33 .61 61 :
.34 .62 162 20
34 163 .63 22
.35 164 64 24
.35 .65 5 26
.36 ~66 .66 .28
.36 .67 167 ‘30
.37 .68 .68 .32
37 .69 169 .34
38 70 70 I LI NN
38 71 ¢t 38
.39 72 72 .49
-39 .73 13 42
240 74 74 44 ) R

Postal Savings—The limit of an individual deposit has been increased from $1,000 to $2,500. No
sum of less than $1 will be accepted for a deposit. Interest is allowed at the rate of 2 per cent. An aceoutit
may be opened and deposits made by any person of the age of 10 years or over, in his or her own nami
and by a married woman in her own name and free from any control or interference by her husband:
Deposits will be accepted only from individuals. No gccount will be opened in the name of any cgpom ion,
association; society, firm, or partnership, in the name of any person as an officer of a ¢orporation, association,
or society, in the name of any person as a member of & firm or partnership, or in the name of two or more
persons jointly. No account will be opened in the name of one person in trust for or on behalf of another
person or petsons. A person may open a postal savlugs account at any dennsitory post 6fliéé, but no person
may at the same time have more than one postal savings account either at the same office of at differént °
offices. Amounts less than $§1 may be saved by purchasing 10-cent postal savings stamps. A postal sav-
ings cdrd, which is furnished Iree of ¢est, With teh postal savings stamos afiixed will be accepted as a depogit
of $1 either in opening an account or in adding to an existing account; or it mav be redeémed in cagh.
Postal savings stamps aie not valid for post and P will not give them in eéxchange for
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give in for postal savings stamps. Deposits are evidenced
Sy postal savfngs certiﬂeates issued in fixed denominations of §1, $2, 55 310, $20 $50, $100, $200 and $500,
bearing the name of the , the of his & dafe of issué, the name of the de-
pos tory office, and the date on which interest beging. Postal sa,vmgs certmcates are not transferable
ar negotmble A depositor may exchange the whole or any part of his deposits for registered or coupon
United States 2posf,al savings bonds, issued in denomlnations of $20, $100, and 3500, aring interest
at the rate of 24 per cent. per annum, payable 4% the pl e of the United
States after one year from date of issue, and payable 20 years from such date. Both prinoipal and interest
are payable in United States gold coin. The bonds are tax-free. The exchange may be made as of January
1 and July 1 of each year.
Prepayment of Postage on domestic matter at time of mailing, by stamps affixed, is required. g
s ecial permission, however, postage may be paid in money on matter of the first, secend, third, and fourt!
classes when mailed in quantities, |

UNITED STATES POSTAL STATISTICS.

YEAR, Post Extent |Paid as Com-| Gross Gross Ex- Ordinary
(Fiscal) Offices. | of Post | pensation of | Revenue of | penditure of |Postage Stamps
- * | Routes. | Postmastérs | Department.] Department Issued.
Number | Miles. Dollars. Doliars. Dollars. Number.
800. 03f 20,817 69,242 0,806 213,994 ... .. 0einnane
: 2,300f 36,406 49,438/ 1,755
820. 1,500| 72,492 52,295 1,111,761
30, ,450] 115,176 5,234/ 1,919,314
40, 8| 155,739 1 5 4,543,522
50. ,4171 178,672 ,549,376| ,499,985|
55. 4,410 227,908| 5 ,642,136
60. ,498) 240,59 8| 8,518,067
70. 92} 231,232 ,673.466 19,772,221
71, ,045[ 238,359 1 20,037,045]
72.. ,863| 251,398 ,121,665 21,915,421
. ,244] 256,210 .725,468] 22,996,742 "
4. 4,204 269,097 ,818,472] 26,471,072 ,126,415) 632,733,421
,547| 277,873 1,049,936 26,791,360 ,611,309 47!
6,383) 281,798| ,381,460] 28 644,198 263,488 98,799,090
77. 7,345| 292,820 ,284,283] 27,531,585 ,486,322| 89,580,670
78. 8,253] 301.966 7,966,9211 29,277,517 ,165,084 42,461,940
79. 40,388 16,711 7,182,239 30,041,983 ,449,899 74,358,780
0... 42,989 343,888 7,708,407 ’g‘ ,315,479 ,542,804 75,681,970
1... 44,512| 344,006 8,298,743 ,785,398 ,592,566 54,128, 4
2... 46,231 43.618 8,964.676 41,876,410 40,482,021 ,114,56¢
3. .. 46,820 53,166 10,315,394 45.508,693 43,282,944 ,202,743,80
4. .. 8,434] 359,530 0 43,325,959 1,224,560 ,459,768,46/
e 1,252] 365,251 ,243,843] 60,844 0,046,235 ,465,122,93
. 3,614 368,660 348,178 43,948,423 ,004,744] ,620,784,100
1887. 5,1571 392,874 ,929,4811 48,837,609 ,006,194] ,746,985,520
it 7,376] 403,976 589,768 52,695,176 ,468,315]  1,867,173,140
1 8,999] 416,159 ,168,991| 56,175,611 2,317,119 s ,840
1 62,4011 427,990 ,753,096) 60,882,098 259,548 ,219,737,060
1891. 64,329] 439.027 4,527,001 65,931,786 ,059,519 ,397,503,340
2. 7,119] 447,591 ,249.565) 70,930,475 6,980,846 ,543,270,210
3.. 8,403] 453,833 6. 75,896,993 1,581,681 ,750,293,09:
4. .. 9,805 454,746 15,899,709 75,080,479 4,994,112 ,602,278,35.
95.. . 0,064 6,026 16,079,508 76,983,128 7,179,551 ,795,424,807
96. . ,360| 463,313 ,561,181) 82,499,208 0,932,669 ,025,481,
97. . 1,022{ 470,032 ,90! 4 82,665,462 4,077,242 ,063,633,
98. . 73,570 480,461 453,433 ,012.618| 033,523 ,418,458,
99 . ,000| 496,948 ,223,506]  95,021,384] 101,632,160 75,
00. 6,688] 500,989 ,112,097| 102,354,579 107,749, ,998,544,564
01 . 6,945 11,808 949,515 11,631,193] 115,554,921 73,
02 5,924 507,540 0,783,919 21,848,047| 124,785,697 ,62
03. 4,169 506,268 1,631,724 ,224,443| 138, ,270,549,
04, 1,131] 496,818; 2,273,343 43,582,624] 152,362,116
05. 68,131 805| 2,743,342 152,826,585| 167,399, ,751,017,
06. 65,6001 478,711  23,544,585] 167,932,782 178.449,778 ,284,450,49
07 . 62,6591 463,406 4,575,696, 83,585,005 190 ,061,036,6
08. .. 1,158} 450,738 ,599,397 ,478,663] 208,351,886 400,
1909... 0, 448,618 ,892] 203,562,383 221,004,102 ,731,875..
1910. 9,580 447,998 ,521,040| 224,128,658 229,977,224 ),067,164,!
1911. 9,237 435,388 3 ,964 37.879,8241 237,648,926| 10, 68,’
1912. 8,729| 436,469| 28,647,726 6,744, 248,525,450 8,263,74:
1913. 8,020} 436,293 9,126,662 66,619,525 262.067,541| 10,962,358,74
14. 6,8101 435,597 9, 09 7,934,566| 283,543,769 ,11 8
15. 6,380] 433,334 0,376,379 87,248,16. 298,546,026 11,226,386,415
16. 5,934| 444,279 1,086,525 12,057, 06,204,033] 11,671,842,20
917... 5,413f 479,487 1,899,850 29,726,1 319,838,718] 12,451,522,17
918... 4,345] 465,371 1,394,556 8,975,962] 324.833,728] 13,065,784,85!
1919... 53,0841 455,439 33,586,611 436,239,1. 3(‘)2‘1 ,635( 15,020,470,16:
920..... ..... ....| 52,638] 433,668] 40,108.080| 437,150,212 4,322,600] 13,212,790,03:
1921..... et Ceeeas ...l 52,1681 434,349]  42681,434] 463,491,274l 6 0,093,675! 13,869,934,90

COST OF RAILROAD MAIL SERVICE.

Railways on| Total Yearly
YEAR |vihich Mail| Mileage of Ra -l Annual
(Fiscal) Was Carried| way Mail. Cost. (Fiscal)

Rullways on| Total Yearly
Which Mol Mileage of Rail| ~AZDUAl
Was Carried| way Mail. .

. Miles. Miles, Miles. " Dollars.
1919...| 259,580 | 519 674,375 125 976 |l021...| 282.808 | seigssdse | 93,640,039
1920...1' 232,358 | 561.827.481 90.057.610
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Asteonomical Calculations tor 1922,

THE Astronomical Caleulations are given in local Mean Time, except as otherwise indicated, and were
made expréssly for this work by Arthur Newton.

Chronologlcal Eras.

TER year 1922 corresponds to the year 7430-31 of the Byzantine era; 5682- 83 of the Jewish era, the
year 5683 commencing at sunset September 22; 2675 since the foundationt of Rome, according tb varro;
2698 of the Olympiads, or the second year of the 675th gl ympiad, commencing July 1; 2582 of the Jap-
anese era, and to the éleventh year of the period entitled Taisho; 1340-41 of the Mohammedan era, the
year 1341 beginning at sunser, August 23. The 147th year of the Independence of the Unlted States of
America begins on July 4, 1922. L

Chronologxcal Cycles. :

Dominica] Letter teesasasacas A l Lunar Cycle. .... PRI ... 4| Roman Indiction......... PR 1
Epact Ceeeesevoessans SolarCyele. . cvveereenennens 27 | Julian Period.......cc0u0us 6635

Date of Begmnmg of Epochs, Eras, and Periods.
Name. Began, Name. Began.

Grecian Mundane Era.......... B. C. 5698, Sept. 1 | Grecian or Syro-Macedonian Era..B. C. 312 Sept. 1
Civil Era of Constantinople. . " 5508, Sept. 1 | Era of Maccabees o 6, Nov. 24
Alexandrian Era ¢ 5502, Aug. 29 | Tyrian Era. “ 125 Oet. 19
Julian Period “ 13, Jan. 1 | Sidonian Era « 110, Oct. 1

undane Era.. 4008, Oct. 1| Julian Era “ 45, Jan. 1
Jewlsh Mundan ‘3761, Oct. 1| Spanish Era. «  38,Jan. 1
Era of Abra, L. . 2015,0ct. 1| Augustan Era - 27 I"eb. 14
Era of the Olympiads . % 776, July 1| Caristian E: .D. 1
Roman Era (A. U, C)..... .... * 753, April 24 | Destruction ot Jerusalem ' 69 Sept 1
Era oI Metonic Cycle. .. ... . . ‘432, July 15 ' Mohammedan Era..... ¢ 622, July 16

THE ANOIENT AND MODERN YEAR.

B Athenians began the year in Jufie, the Macedonidng in September, the Romans first in March
and a/ cerwa.rd in January, the Persians on August 11, the anclens Mexicans on February 23, the Moham-~
medans in July. 'he Chinese year, which begins late in January or early in Feoruary, is similar to the Mo-
hammedan in ha.vmg 12 months of 29 ani 3 day3 alternatoly; but in every nineteen years there are seve:
years which have 13 months. This is not quite correct, and the Chinese have therefore formed a cycle
60 years, in which period 22 intercalary months accur.

A

The Seasons.

D. H,
Vernal Equinox, - Spring beging March 21 4 49 A m.
Suminer Solstice, Summer begins June 22 12 27 A. M. Eastern Standard Time (Old) !
Autumnal Equinox, Autuinn begins September 23 3 10 p. M.
‘Winter Solstice, ‘Winter begins December 22 9 57 A. M.

Morning Stars. Evening Stars.

MERCURY—February 14 to A%tll 24; June 18 to| MEeRCURY—January 1 to February 14; April 24
August 7; October 15 to Decembe? to June 18; August 7 to October 15; December 6 to
thxlus—eJanuarv 1 to February. 9 ‘November 25 | end of year.
o o T 1t0 3 VENUS—February 9 to November 25.
fJUPLf.l*m—.m.muau:y 1to Apru 4; October 23 to énd Mars—June 10 to end, of year.
of year
SATURN—January 1 to March 25; October 4 to| JUPIPER—ADIl 4 to October 23.
end of year. . SAT‘URN—March 25 to October 4.

'

CHURCH FASTS.

THE Roman Ca.thonc days of obligdtion are: Jan, 1 (Circumelsion of Christ) ; Ascension Day (forty days
after Easter Sunday); Aug, 15 (Assuiption of the Blessed Virgin Mary); Nov. 1 (All Saints’ Day); Deec. 8
(Immaeulam Coneept,ion) Dec. 25 (Chrisiinas), and all the Sundays of the year.

> Roman Catnalic Days of fasting are the forty days of Lent, the Bmber Days, the Fridays of
the four weeks In Advent, and certain vigils or evenings prior to the greater feasts, while all fridays of
the year are days of abstinence from flesh meat. In the American Episcopal Chiurch the days o fasting
or abstinence to be obsarved, accordingy to the Boek nof Common Prayer, are the forty days of Lent, t,he
Ember Days, the three Rogation Days, and all the Fridays of the year except Christmas Day. In
Greek Chureh the four prineipal fasts are those in Ient, the week succeeding Whitsuntide, the fortnight
before the Assumption, and forty days befare Christmas.

. EMBER AND ROCATION DAYS.

EMBER and Rowation Days are certain periods of the year devoted to prayer and fasting, Ember
Days (twelve annually). about the be§inmnq of the four seasons, are the Wednesday, Friday, and Sat-
urday after the first Sunday in Lent, in Spring; after the feast of Pentecost (Whit Sunday), Summer; after
_he festival of the Holy Cross, Autuman and after the festival of St. Lucia, Winter. Ember Weeks are
the weeks in which th> Ember Dayvs appear,

As Roqa,(;llo)'\ Days oceur on the Feast ot St. Mark, April 25, and on the three days immediately preceding
censlon Dav.

4
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Church Memoranda for 1922.
January. 1 Satur dﬁ July. . October.
y.
i, Sun. aﬂ'.: Christmas. | 5 Sunday in Lent. % Sa:turday. aft. Trinity. é l. Sun, aft. Trinity.
1.7 Sun, aft. Epiphany 13 Balm Sunday. 9 iv. B, o n  ow
15, ¢ ¢ o 16 E 0 ay 16v, <« = « 118 St. Luke (Evangeust)
22 qii, ¢ @ “ aster Sunday. 23 vi. e . 22 xix. Sun. aft, Trinity.
29 jy, e . 23 1. Szlslidacy att, " Easter.| 30 vil. e . 9 xx. .
org 8 3
0 e .
Pevruary. 30 ii. Sunday atc Easter August. November.
1 Wednesday-All Saints.
Wednesday. 1 Monday. l Tuesday. 5 xxi. Sun, aft. Trinity.
Purification. 710 Sunday aft. Eagter.| 6 Vil. Sun. att, Trinity. 12 xxii,  “
v. Sun, aft. Epsiphany % (Transtiguration. ) 19 xxiil, «© <« o«
12 Septuagesima Sunday.|21 Roga.tion Sunday. 13 ix. Sunday aft. Trinity.| g5 xxiy, ¢ <«  *
19 Sexagesima Sunday. |25 Ascension Day. 15 Assumption. 30 St. Andrew
26 Quinquagesima Sun. |28 i. Sun. aft. Ascensjon 20 x. Sun. atc Trimty . ‘
une. 27 . December.
March. 1 Thursday. Septemb 1 Friday. ‘
Ash Wednesday. 1 Pentocont (Whit. Sun.) eptember. 3 1. Sunday in Advent.
1, Sunday in Lent. 11 Trinity Sunday. 1 Friday. 10 ii. «“ “ “
i, @ e T 15 Corpus Christi. 3 xil, Sun. aft. Trinity. 17 e u
B, ¢ e« 18 i, Sunday aft, Trinity.|10 xiil. < ¢ “ 124 oo wm
23 Thurs. ng—Ca.reme.) 24 St. John the Baptist. |17 xiv. * ¢ “ 2;
25 Annuneiation. 25 1i. Sunday aft, Trinity.|24 xv oo« e St. Jolm (Evan elist.)
26 iv. Sunday in Lent. 129 SS. Peter and Paul. (29 Miehae!mas. i. Sun, afs. Christmas.

PROT. EPIS. RITUALISTIC CALENDAR; WITH ALTAR COLORS.

COLORS FOBE: THE ALTAR IN USE IN RITUALISTIC EPISCOPAL CHURCHES
White—From the First Service (First Ves ers of Christmas Day to the Octave of Epiphany, inclusive
Feasts

(except on the of

{ Martyrs); on Maundy ‘1

N THE UNITED STATES.

ursday (for the celebrat,ion) from the First Service of

aster Day to the Vigil of Pel%tecost (exeept on Feasts of Martyes and Rogation Daysgton Trinity Sunday,
e

Conversion of St. Paul,

ation, Annunc!a.tlon. St John Baptist, St, Michael,

Saints who are ng\t}::Martyrs, and Patron Saints (

d—From

St Vespers of Pentegest to the Flrst
it o ), a.nd Feasts of all Martyrs.

Days); Holy. I
I)l iolet—From

(fon a s
Septuagesima to

Y

% uration and Dedica
espers of Trinity Sunday (which includes Ember

Maund
V!glls, Ember Days (except in Whitnun Week). and Rogation Days;

Black—Good Friday and at funerals. Green—All other days.

3 Luke, All Saints,

sion of Church).

(Easter Eve) Advent Sunday to Christmas Eve;

Holy Innocents (unless on Sunday),

DAYS, ETC. 1917. | 1018, | 1919, | 1920. | 1921. | 1922.| 1923, | 1924. | 1925. ) 1926.
Golden Number . .| 18 19 1 2 3 4 5 6 7 8
g\a ay Lette) g G F B DC B A G FE D C
un axt,er Epiphany 4 2 5 3 2 5 3 5 4 3
Feb. | Jan. | Feb. | Feb. | Jan. | Feb. | Jan. | Feb. | Feb. | Jan.
Septuagesim....c.ereeinnnn. 4 27 16 1 23 12 28 17 8 31
Feb. | Feb. | Mar. | Feb. | Feb. | Mar. | Feb. | Mar. | Feb. | Feb.
Ash Wednesday...ecoveeune.. 21 13 5 18 9 1 14 5 26 17
Feb. | Feb. | Mar. | Feb. | Feb. | Mar. | Feb. | Mar. | Mar. | Feb.
First Sunday in Lent.,.......|] 25 17 9 22 13 5 18 9 1 21
Mar. | Mar. | April.| Mar. | Mar. | April.| Mar. | April.| Mar. | Mar.
Passion SURAaY....co0evees..| 25 17 6 21 13 2 18 6 29 21
April.} Mar. Agrn Mar. | Mar. | April.| Mar. | April.| April.] Mar.
Palm Sunday...... B 1 24 3 28 20 9 25 13 5 28
April.| Mar. Agm, April.] Mar. Axl)rll Mar. | April Agrll April
Good Friday..eeeveeerenncons 6 29 8 2 25 4 30 18 0 2
April.| Mar. | April.| April.| Mar. A?rﬂ April.| April.] April.] April.
Easter Da¥.oevserneeavnanen MS Mt:il M?O M: Mzz;., 6 M1 M20 M%Z 1 Mi
ay. ay. ay. y. V. . ay. ay. ay. ay.
Rogation Sunday.............| 1o | B} 28" | B ﬁl el M17yy .
ay. V. ay. . ay. V. V. . ay. ay.
Ascension Da¥.,....veeveonss 17;7 9 29y 1 5 25 10 29y 21 13
Ma,,y May. | June. | May. | May. | June. . | June. | May. | May.
Whitsunday...c..cevevenee] 2 19 8 23 15 4 2 8 31 23
June. | May. | June, | May. | May. | June. | May. | June, | June. { May.
‘Trinity Sunday. . . 3 26 15 30 22 11 | 27 15 7 30
Sundays after ' Trinity .1 .25 26 23 25 26 24 26 23 | .24 25
Dec. | Dee. | Nov. | Nov. | Nov. | Dec. | Dec. | Nov. | Nov. | Nov.
First Sunday in Advent....... 2 1 30 28 27 3 2 30 29 28
JEWISH HOLIDAYS FESTIVALS AND FASTS.
FESTIVALS AND FASTS.|Hebrew Date.| 1918-19. ] 1919-20. l 1920-21. 1921-22. l 1922-23.
New Year........... Tishr] .|Sept. 13, ct. 3, M. |[Sept. 23, St.
Fast of Gedallah* vees g . |Sept. 15, W. [Oct. 5, W. |Sept. 25, M.
of A . | Tishr: 1 - |Sept. 22, W. [Oct. 12, W. |Oct. 2, M.
Tabernaeles, lst Day.. Shr] 1 3 Sept 27, M. |Oct. 17, M. [Qct. 7, St.
Tabernacl e? Day . |Tishri 2 JOct. 4, M. [Oct. 24, M. [OQct. 14, St.
Rejoicing of the Law... |Tishri Qat. 5, T, {Oct. 25, T, |@ot. 15, S.
Hann k’zll‘h......... . |Kislev 25 Dec. G;%@. Dec. 26, M. {Dec. 15. F.
Fs.st ot ebet. veseeon. |Tebet 10 Dec. 21, T. |Jan. 10, T. {Dee. 29, F.
dar AR Mt 34 T Msn. 14, T, |Mar. 2, F.
a feeeanatese
1 pr. 23, St. Apr. 13, ThlApr. LS.
%5 Zpr 29, F. |Apr. 19, W.|Apr. 7, St
3 . Apr 30, St Apr. 20, Th Apr. 8, 8.
I 13 ¥ oy %’ S Pare 2 B 0iy 20 &
y 15, g y. 13, 5 S
Aug. . 13, 8 lAug. 3, Th.lJuly 22, S.

f < Satu’rday. substitute Sunday -immediately following.
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Greek Church Calendar, 1922,
A.D.1922. A.M.8031. '

NEW Old || _NBw 1 ” - old
Srvim. Holy Days. Style. " STvLE. | Holy Deys. Style.
Jan. 14|ClreumeiSion. .......7 v ..0eeeese.|Jam. 1 July 12|Petcr and Paul (Chief Apostles) . . |June 39
Jan. 1Y|Theophany (Eplpha.ny) cseveeesed.fdan,  6lA 9! Transfiguration..................|AUZ.
Feb. 15|Hypapante (Purification).,.......|Feb. 2 ug. 28| Repose of Theotokos... vees. |Aug
Feb, 27|Great Lent begms. creaane .|Feb. 14|i8ept: 12*3¢. Alexander Nevsky...........|Aug 30
April 7|Annunciation:. .|Mar. 25||8ept. 21| Nativity of TheotokoS..,.........[Sept. 8
April 9|Palm Sunday.. «|Mar, 27||Sept. 27| Exaltation of Cross....... ..{Sept. 14
April 14|Great ¥ ceeee .|April 1||Oct. 14|Patronage of Theotokos.. . Ogt. 1
April 16|Holy Pasch (East.er). . .|Aprll 3||Nov. 2R|First Day Fast of Theotokos. Nov 15

ay St. George......... . Iz\&/lprll 23||Dee. 4{Entrance of Theotokos..... Nov 21
May 25/Ascension.......... ..|May 12/|Dec. 22|Conception of Theotokos.........|Dec 9
June 4|Pentecost........ ....|May 22| 192
June 5lHoly GhoSt.treveeveeveeessses . May 23'1Jan. 7'Nativity (Christmas).............'Dec. 25

' * Peculiar to Russia.

Mohammedan Calendar, 1922,

YEAR Name of Month. |Month Begins,[ YEAR. Name of Month.. Month Begins.
1340..\JomadiI.........0v00n....|Dec. 31, 19211|1340. . Dulkaada cetsereseaneeaa..|June 26, 1922
1340. . |Jomadi II..... vessaene .. |Dulheggi July 26, 1922
1340. . |Rajab. . . .. Muharram (New Year).. .o |Aug. 24, 1922
1340. . |Shaabdn. . +s...|Mar. 30, 1922{{1341.

1340. . |Ramiadan’ (Month ‘of "Absti- 1341. Oct

NENCE) . vuevrvaasasssseas. APril 28, 1922(]1341 N
1340..IShawall......ccovveeue...../May 28, 1922111341..!Jomadi I... . ...cei...../Dee. 20, 1922
DIVISIONS OF TIME. )

THE interval between two consecutive meridian | 365 days 5 hours 48 minutes and 46 seconds, The
trangits of a fixed star having no proper motion, or | Tropical Year is not of uniform lengtn: it I3
the interval during which the earth mahes one abso- | now slowly decreasing at the rate of .530 second per
lute revolution on its axis, is invariable. Very | century, but this variation will not always continue.
slightly differing from this ig a Sidcreal Day, which Julius Caesar, in B. c. 45, reformed the Roman
is the interval between two consecutive transits of | calendar so that thereafter every fourth year should
the Vernal Equinox over any meridian. Vernal , | contain-366 days, and all the other years 365 days.
Equinox is employed in two senses: it may mean | The intercalary day was introduced by counting the
either the date when Spring commences, or else, as | sizzh day before the Kalends of March twice, hence
here, the point in the heavens occupied by the sun’s | the name bissextile, from bis, twice, and sex, six. He

centre when Spring commences. The interval be-
tween two cousecutive transits of the Sun over any
meridian is called an Apparent Solar Day, and its
length varies from day to day by reason of the vari-
able motion of the earth ju its orbit and the inclina-~
tion- of this orbit to the equator on wtich time is
measured.

A Mean Solar Day is the average or mean of all
the apparent solar days in a year; it iseq1 1 to 1 day
3 minutes and 56.555 seconds, when measured in
units of the Sidereal Day. AMean Solar Time is that
shown by a well-regulated clock or watch, while
Apvarent Solar Time is that shown by a well-con-
structed sun-dial; the difference between the two at
any time is the L'quatlon of Time,'and may amount
to 16 minutes and 22 seconds, The Astronomical
Day begins at noon and the Civil Day at the pre-
ceding midnight

The Interval during which the earth makes one
absolute revolution round the Sun is called a Sidereal
Year, and consists of 365 days 6 hours 9 minutes and
9.6 secondq, which is invariable.

The Tropical Year is the interval between two
consecutive returns of the Sun to the Vernal Equinox,
If this were a fixed point, the Sidereal and Tropical
‘Years would be identical; but in consequence of the
actlon of the Sun and Moon upon tue equatorial
protuberance of the Earth’s mass and, in a much less
degree, the disturbing Influence of the planets upon
the Earth’s orbit, the Eqninox has a slow, retro-
grade mean motion of 50”7.26 annually, so that
the Sun returns to the Equinox sooner every
year than he otherwise would by 20 miautes 23.6
seconds; the Tropical Year, therefore, consists of

aiso changed the beginning of the year from the first,
of:March to the first of January, and also changed the
name of the fifth month (Quintilis) to July, after
himself. The average length of the Julian year is
therefore 36514 days, which, however, is too long by
11 minutes and 14 seconds, and this would accumu-
Iate In 400 years to about three days. The Julian
Calendar eontinued in use until A. . 1582, when the
Gregorian Calendar was introduced by Pope Gregory
XI1I. with the view of keeping the Equinox to the
same day of the year. Of the eenturial years only
those which are exaetly dlvisible by 400 thenceforward
contained 366 days. The length of the mean Gre-
gorian Year may therefore be set down at 365 days 5
hours 49 minutes 12 seconds, and the error will
amount to one day'in 3,000 years. The Gregorian
Calendar was_introduced into England and her
colonies i 1752, at which time the Equinox had
l‘etrograded 11 days since the Councll of Nige in
325, when the rule for Easter Day was estab-
llshed and the Equinox occurred on March 21; hence
September 3, 1752, was called September 14, and at
the same time the commencement of the legal year
was changed from March 25 to January 1, so that the
year 1751 lost the months of January and February
and the first 24 days of March. The difference be-
tween the Juliah and Gregorian Calendars Is now 13

he Gregorian Calendar was adopted by Japan
in 1873, by the Chinese Repubuc n 1912, by the
Turkish Partiament in 1917, by the Bolshewst Goy-
ernment’ of Russia in 191§, and by Roumania in
1919. Bulgaria, Serbla, Greece and 'the Greek
Chureh still use the Julian Calendar.

THE FRENCH REVOLUTIONARY ERA.

IN September, 1793, the convention decreed that

and that the new French era should begin on September 22,
and that each succeeding year should begin at the mldnl«m of the da

falls. The year was divided into t velve months of-

the common era should be abolished in- all civil affairg,
1792, the day of the true autumnal equinox,
on which the true autumnal equinox

thirty days eac in ordinary years there were five

extra days, from the 17th to the 21st of our September, and at the end of every fourth year was a sixth
compl mentary day. This reckoning was first used: on Novempber 22, 1793, and was continued until Decem-
ber 31. 1805, whep it was discontinued. and the Gregorlan Calendar was resumed.
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STANDARD TIME.

THE United States adopted standard time in 1883, on the initiative of the American Railway Asso-
ciation, and at noon of November 18, 1883, the telegraphic time signals sent out daily from the Naval
Observatory at Washington were changed to the new system, according to which tne meridians of 75°,
%0%“}05" and 12(5 west from Greenwlcn became tne time meridians of Eastern, Central, Mountain, an

acific d me T

By Act of .,ongr approved March 19, 1918, standard time is made the legal time throughout the
TUnited States addition to, the four time meridians already mentioned, the meridian 150° west from
Greenwicn is established the time mendian of standard Alaska time; authority to readjust the boundary
line between the time zones is lodged with the Interstate Commerce Commission. The Commission nag
made f.he readjustment So as to bring tne new limits of the zones about nalf way between the standard

Uni ed States standard Eastern time is used from the Atlantic Ocean t0 a line tarough Sandusky and
Mansﬂeld and between Columbus and Zanesville, Ohio; l;hence through Huntington, W. Va.; Norton,

Johnson City, Tenn.; Asheville, N. C.; Atlanta and Macon, Ga., and Apalachlcola, Fia. U. S.
standard Central time is used from this first line to a line througn Mandan, N. D.; Pierre, 8. D.; McCook,
Neb.; Dodge City, Xan., and along west line of Okla. and Tex.; standard Mountain time is used from the
second line to 8 line that forms the western boundary of Montana, and thence passes through Pocatello,
Idaho; Ogden and Salt Lake City, Utah; Parker and Yuma, Ariz. U. S. standard Pacific time is used from
the third line to tne Pacific Oceéan.

Almost; all countries taroughout the world use standard time based on the meridians 15° apart from
Greenwich, while some use standard time based on the longitude of their national observatories.

TIME DIFFERENCE.
12 0°CLOCK NOON U. 8. STANDARD EASTERN TIME COMPARED WITH CLocKs IN FOREIGN CITIES:

.] 8.00 P.M. ||Dublin. . 4.35 P.M 3.00 A.M.*
.| 7.00 P.M. 6.00 P.M. 10:24 A
.| 520 P 11.31 A. 7.00 P.M.
.} 7.00 p.M. 5.00 P.M. .00 P.M,
.] 6.00 PM. 100 aMm.* .01 P.M.
.|.6.00- P.M. 6.30 A.M. .} 200 P.M
.]12.03 .M. .]12.00 NooN||Rome .00 P.M,
..110.30 P.m. | 424 M. (|Santiago (Chile) ... .{12.00 NOON
.| 6.00 P.M. 5.00 P.M. ||Sitka, Alask@..coeev. .} 7.00 AM.
5.00 P.M. 5.00 P.M. .00 P.M.
Constantinople. . ... .{ 700 .. 5.00 P.M. .00 P.M
Copenhagen. . . .... 6.00_p:M. 1.00_a.M.*!| Yok hama, .00_A.M.*

* At places arked * the time noted 18 in The THOTAIOE Of The FOLLOWING 4ay.

TWELVE 0'CLOCK NOON UNITED STATES STANDARD EASTERN TIME AS COMPARED WITH TH.. CLOCKS IN
THE FOLLOWING CITIES OF THE UNITED STATES:

vetroit, Mieh........ 2.00 Noou NoOrfolk, Va.. e e e avaen 12.00 NooN
[ Paso, TeX. . s......|10.00 Omaha, Neb.. ....... 11.00 A.M.
Gialveston, TeX. » « ... .|11.00 AM. Philadelp] .{12.00 NooxN
Indianapolis, Ind......[11.00 AM. ||Pittsburgh, Pa. ..]12.00 NooN
Kansas City, Mo......[11.00 A.M. |[|Richmond, Va........ 12.00 NooN
LY., Y Los Angeles, Calif.....| 9.00 AM. [{Salt Lake City, Ut,ah 10.00 A.M.
Charleston, S. C. . .112.00 Noon{|Louisville, Ky.. 00 A.M. |[San Francisco, Calif. .00 A.M.
Chicago, Il . . . {11.00A.M. ||Memphis, Tenn, 1.00 A.M. |{Savanhah,Ga........ -{12:00 Noon
Cincinnati, O.. .111.00 A.m. Mllwaukee, Wis... .|11.00 A.M. |[[Seattle, ‘Wash. o] 9.00A.M.
Cleveland, O 12.00 NOON Minneapolis, Minn.. . .{11:00 AMm. ||St. Louis, Mo. 1 00 A.
Dallas, Tex, . vee. 11100 A Nashville, Tenn....... 1.00 A.M. ||Topeka, Kans, . «.+111.00 A,
Denver, Col.......... 10.00A. M New Orleans. T, ' J111.00 am. ||Washington, D.C... .. 12 00 Noow

United States standard Eastern time is time of the meridian 75° west from Greenwich. If Summer
time be desired one hour must be added to the time given in the two tables above. Summer time, or day-
light saving time, is still in use throughout Europe; also in some American cities and Commonwealths.

LONGITUDE DIFFERENCE.
THE DIFFERENCE IN LONGITUDE BETWEEN NEW YORK CITY AND THE FOLLOWING FOREIGN CITIES; MEAS-
URED FROM NEW YORK_EAST OR_WEST AS INDICATED:

H. M. H. M. H. M.
47 56 E.J|Dublin. .....c000n....] 4 31 E.|/[Melbourne... 14 36 E.
6 55 E.[|Hamburg . 5 36 E.||Mexico City. 1 40WwW.
5 16 E.||Havana 33 W.lINatal....... 7 OE.
6 31 E.||Havre 4 66 E.|[Paris..... . 5 b6 E.
.| 5 49 E.||Hongkong .. 12 33 E.|[Petrograd... . 6 57 E.
5 26 E.l|Honolul 5 36 W. RlodeJaneiro... .12 3E.
. 1 Lima. . 13 W.[|[Rome......... .45 46 E.
.1 9 47 E.)|Lisbon. 4 20 E. Santlago (Chile) .0 13 E.
I 5 31 El|Liverpool. 4 44 E.||Sitka, Alaska.... ..l4 5W.
ussels .| 5 13 E.l||London 4 56 E.||Stockholm... ..|]6 8E
Cousmntlnople .. 6 52 E. Madrid, . .o 4 41 E.||Vienna.... .46 1E.
Copenhagen. ........ 45 46 ElMantla.. ...oviini.... 13 0 E.llYokohama............ 14 14 E.
THE DIFFERENCE IN LONGITUDE BETWEEN NEW YORK CITY AND THE FOLLOWING CITIES OF THE UNITED

STATES; MBASURED EAST OR "VEST FROM NEW _YORK AS INDICATED:

dJ. M. H. M. H. M.
Atlanta, Ga....c.00ene 42 W.||Detroit, Mtch.... ..... 36 W.l|Norfolk, Va..oeavveans 9 W,
Atlantic City, N.J. . 2 W.|| El Paso, Tex.. .1 2 10 W.{|Omaha, Neb.. .1 28W.
Baltimore, Md. . 10 W.||Galveston, Tex. .| 1 23 W.||Philadelphia, 5 W,
ngham, 52 W.|| indianapolis. Ind. 48 W.||Pittsburgh, Pa. 24 W
Boston, Mas; 12 B.||Kansas City, Mo. 1 22 W || Richmond, Va, 14 W.
Buffalo, N. Y. 20 W.|| Los Angeles, Calit ‘2 57 W.||salt Lake City, 2 32W.
Charleston, 24 W. | Louisville, Ky. . 47 W.||San Francisco, Calif 3 14W.,
Chicago, Il 56 W.|[Memphis, Tenn 1 4 W [|Savannah, Ga. 28 W.
Cincinnati, O. 42 W.||Milwaukee, Wis 56 W. Sea,t;tle, ‘Wash, 3 13W.,
Cleveland, O. 30 W.|| Minneapolfs, Min 1 17 W.||St. Louis, Mo. 1 5w
Dallas, Tex. 1 31 W.l{|Nashyille, Tenn.. . 51 W. Topelm, Kans.........] 1 27 W..
Denver, Colo..... 2 "4 W.dlNewOrleans, La... .. ..l 1 4 W.llWashington, D.C...... 12W,
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DAYS’ LENCTHS AT NEW YORK CITY.
The table shows the lengt. of each day through thé year in the latitude of the Metropolis.
P )
DaAys. | Jan. | Feb. | March| April | May | June July Aug. Sept. Oct. Nov. | Deec.
H M| H M | H M | H M ¥ [ H oM H M, | B M. | B. M. M| oM, | HM,
1.... 18] 10.05 | 11.15 .39 | 13.56 | 14.53 5.03 | 14.21 | 13.07 | 11.48 | 10.28 | 9.29
2o .19/ 10.08 .18 .42 | 13.58 | 14.54 5.03 4.19 | 13.05 | 11.45 | 10.25 | 9.28
3....19.20] 10.10 .21 .45 | 14.00 | 14.56 5.02 4.16 | 13.02 | 11.42 | 10.23 | 9.27
4.... .21 10.13 .23 .47 | 14.03 | 14.57 5.01 4.14 | 13.00 | 11.40 | 10.21 | 9.26
5....] 9.22| 10.16 .26 .50 .05 [ 14.58 5.00°| 14.12 | 12.57 | 11.87 | 10.18 | 9.24
6... .23| 10.17 .29 .53 4.07 | 14.59 5 00 4.10 | 12.54 |.11.34 | 10.16 | 9.23
T .24| 10.20 .31 .85 .10 1 1 .Og 4.59 4.08 | 12.52 | 11.32 | 10.14 | 9.22
8, .25] 10.22 .34 | 12.58 4.12 | 15.0i 4.58 4,06 | 12.49 | 11.29 | 10.11 | .21
9. .26] 10.24 .37 1 13.01 4.14 | 15.01 4.57 4.04 | 12.46 | 11.26 | 10.09 | 9.20
10. .271 10.27 .40 .03 4.16 | 15.02 4.56 .01 | 12.44 | 11.24 | 10.07 | 9.20
11. .28] 10.29. .42 .05 4.18 | 15.03 4.55 .59 | 12.41 | 11.21 | 10.05 | 9.19
12. .30| 10.32 .45 .09 4.20 | 15. 4.54 ».57 | 12.38 | 11.18-) 10.03 | 9.18
13. .31} 10.34 .48 .11 4.22 | 15.04 4.52 .54 | 12.36 | 11.16 | 10.00 | 9.18
14. .33 10.37 .50 .14 4.24 | 15.0 14.51 .62 | 12.33 | 11.13 9.58 | 9.17
15 .34} 10.39 .53 .16 4.26 | 15.0 14.50 | 13.50 | 12.30 | 11.11 9.56 | 9.17
1 .35 10.41 .56 .19 4.28 | 15.0 14.48 | 13.47 | 12.28 | 11.08 9.54 | 9.16
.37) 10.44 .59 .21 4,30 | 15.0. 14.47 .45 | 12.25 | 11.05 |- 9.52 | 9.16
.39) 10.47 .01 .24 4.32 | 15.0 14.45 .43 | 12.22 | 11.03 9.50 | 9.15
9. .40] 10.49 .04 .27 .34 | 15.0f 4.44 | 13.40 | 12.20 | 11.00 9.49 | 9.15
0. 9.42| 10.52 .07 .29 4.35 | 15.0 4.42 .38 | 12.17 | 10.58 9.47 | 9.15
1. 44| 10.54 .09 .32 4.37 1 15.0 4.41 .35 |1 12.14 | 10.55 9.451 9.15
2. 46| 10.57 .12 .34 .39 { 15.0 4.39 .33 |1 12.12 | 10.52 9.43 | 9.15
3. 11.00 .15 | 13.37 4.40 | 15.0 4.37 .30 | 12.09 | 10.50 9.42 |1 9.15
4. 50| 11.02 .18 1 13.39 <./42 | 15.0 4.36 .28 | 12.06 | 10.47 9.40 | 9.15
5. .. 52| 11.05 .20 | 13.42 4.44 | 15.0 4.34 .25 | 12 10.45 9.38 { 9.15
6. 54| 11.07 .23 | 13.44 | 14.45 | 15.0 4.32 .23 | 12.01 ['10.42 9.36 | 9.16
7... 55| 11.10 .26 | 13.43 | 14.47 | 15.0 4.30 .20 | 11.58 | 10.40 9.34 1 9.16
8... 571 11,13 | 12.28 | 13.49 | 14.48 | 15.0! 4.28 .18 | 11.56 | 10.37 9.33 | 9.16
9. .00 ..... | 12.31 | 13.51 | 14.49 | 15.04 4.26 .15 1 11.53 10.35 9.32 1 9.17
0. 021 ..., 12 34 | 13.54 | 14.51 | 15.04 4.25 .13 1 11.50 | 10.32 9.30 | 9.17
1... 04} ..., 12 37 | ..... 14.52 | ..... 4.23 | 13.10 | ..... 10.30 | ..... 9.18
TABLE OF DAY LENGTHS IN LATITUDE OF NEW HAVEN, CONN.
DaYs. | Jan Feb. March | April May June July Aug. Sept. Oct. Nov. | Dec
H.M. | H. M. | H. M. M. |H M. |H M. | B M |H M. |H M | H M| B M| H M
1....19.14 . 11.16°| 12.42 | 14.00 | 14.58 5.07 | 14.22 | 13.06 | 11.45 | 10.23 | 9.23
2....19.16 11.19 | 12.45 | 14.04 5.00 5.06 | 14.20 | 13.03 | 11.42 | 10.20 | 9.22
3...]19.16 11:22 | 12.48 | 1 .06 5.01 505 | 14.18 .00 | 11.40 | 10.18 | 9.21
4....19.18 11.24 | 12.50 | 14.08 5.02 5.04 | 14.16 .68 | 11.37 | 10.16 | 9.20
5 9.18 11.27 | 12.53 | 14.10 5.03 5.04 | 14.14 .56 | 11.34 | 10.13 | ¢.19
6 9.20 11.30 | 12.56 4.12 .04 1 16.03 | 14.12 2.54 | 11.31 | 10.10 | 9.18
7 9.20 11.33 | 12.59 4.14 .05 5.02 | 14.09 2.51 | 11.28 | 10.08 | 9.17
8 9.22 11.36 | 13.02 4.16 .06 5.01 | 14.06 .48 1.26 | 10.06 .16
9 9.23 11.38 | :3.04 4.18 .06 5.00 | 14.04 2.44 1.23 | 10.04 .15
0 9.24 11.41 | 13.07 4.20 .07 4.59 | 14.02 2.42 1.20 | 10.02 14
1 9.26 11.44 | 13.10 4,23 .08 4.58 | 14.00 2.40 1.18 | 10.00 13
2.. 9.27 11.46 | 17.12 4.26 .08 4.57 | 13.58 2.37 1.15 9.58 12
3.. 9.28 11.49 | 13.15 4.28 - .08 4.556 | 13.55 .34 | 11.12 9.56 12
4,.. 9.0 11.52 | 13.18 4.30 .08 4.54 | 13.52 .32 | 11.10 9.54 12
15... 9.32 11.55 | 13.20 { 14.32 | 15.09 4.53 | 13.50 .29 ) 11.07 9.52 12
16.. 9.33 11.58 | 13.23 | 14.34 .10 4.51 | 13.48 .26 | 11.04 9.50 12
17....19.34 12.00 | 13.26 | 14.36 .10 | 14.50 { 13.46 .24 1.02 9.48 .11
18.. 9.36 12.03 | 13.28 4.37 .10 | 14.48 | 13.43 2.21 0.59 9.46 .10
19 .. 9.38 12.06 | 13.30 4.38 .10 | 14.46 | 13.40 | 12.18 0.56 9.44 .10
0... 9.40 12.09 | 13.33 4.40 .10 ) 14 44 | 13.38 15 0.53 9.42 .10
l....] 9.42 12.12 | 13.36 4.42 .10 | 14.42 | 13.36 12 0.50 9.40 .10
... | 9.44 12.14 | 13.38 4.44 .10 4.41 | 13.33 .09 0.48 9.38 1 9.10
3....1 9.46 12.17 | 13.41 4,46 .10 4.40 | 13.30 .06 0.46 9.36 | 9.10
24.. 9.48 12.20 | 13.44 4 .48 .10 4.39 | 13.27 .04 0.43 9.3419.10
5 9.50 12.23 | 13.46 4.49 .10 4.37 | 13.24 .02 0.40 9.32 1 9.10
6 9.52 12.26 | 13.48 | 14.50 .10 4.35 | 13.22 1.59 0.38 9.30 | 9.11
27 9.54 12.28 | 13.51 | 14.52 .10 4.33 | 13.20 1.56 0.36 9.28 1 9.12
8 9. 6 12.31 | 13.54 | 14. 15.09 4,30 | 13.17 | 11.53 | 10.33 9.27 1 9.12
9 9.58 12.34 | 13.56 | 14.55 | 15.08 4.28 | 13.14 | 11.50 | 10.30 9.26 | 9.12
0 10.00 12.37 | 13.58 | 14.56 | 15.08 | 14 26 | 13.12 | 11.48 | 10.28 9.24 | 9.12
1.. 10.02 12.40 V., ... 14.58 1 ..., 14.24 1 13.09 ! ... 10.26 1 ..., 9.12

The astronomical day commences at noon of the civil day of the same date, and comprises 24 hours,

reckoned from 0 to 24, from noon of one day to noon of the next.

is Jan. 8, 14h, astronomical time.

three-score and ten years.

HOW LIFE IS SPENT.
[N an article disoussing the time spent by a civilized human being in the various occupations of & day,

the London Ezpress makes the following estimate of the account of an average man whose allotted span.is
His time has been divided up about as follows:

Sloeping Yezags. Mong,hs.

(15) 1) 8 0NN Areranen e

orl;c ......... Soesacaseresias 19 8

Recreation and religious devotion, 10 2
ing and drinking........... . 6 10

TravelliDg, . . voveevcosnnocnass

o

TInesg.oeveve
Dressing. ...

Totalieveovinerenininsinnne

For example, Jan. 9, 2 A. M., civil time,

Yeazs. Months.

2 i
70 .
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SHORT-FORM CALENDARS FOR 1920-1924.
(Prepared for THE ALMANAC by Jacob Backes, 302 Broadway, N. Y.)

. i 1 2 3 4 5 6 7 '

The day of the week is found by locat-| 8 9 10 11 12 ,13 14|wnich the line of the month
ing the year heading, then the desired|15 16 17 18 19 20 21[joi itn t -
month under it, then the exact point at % %(?; %% 25 26 27 28 iﬂ'ﬁﬂm‘ thél ed‘;g;.ﬁggl ggleumnlllo‘rzl?;‘lll‘

1920. 1921. ' 1992 T 1923 1924
Feb., Aug......[May........... v W T SalApril, July......|June.
Sept., Det June. B osaog 1\]&% Alg.. o o
..... sens eeefsceeronan a2
May...........|Jan, Octziiolt S M Tu W ThF |Sept, Dec......|Mar, Nov. """
Mar., Nov......|Aug. ... veiiilMayUM Tu W Th F Sa S|jan.’Oct.......|Sept., Dec.
Jan.,"Avril, July. [Sept., Dec.:2 1l |June.. Th F Sa 8 M Ta W|reb,, Mat., Nov. ﬁgyﬁ’ o
Fomerrorrre e e e e July.. Sa 8 M Tu W ThF|....... ceevsenafiererareraass .
une «s..|Feb., Mar.,, Nov.|[Aug... Tu W Th F Sa § . ++.|Jan., April, July.
Oét ««..JApril, July’lLLL Sepi.. T Sa 1$ M Tu Whljune.... . LlPen Aug.”

cee u a

EXAMPLE~ON what day did July|Nov.. W Th ¥ S i 16 s
15, 1921, fall? Under 1921 the hori-|Deo... ¥ S & M Ta l\%‘v%“‘n’: %‘%232? column. containing 16 &b

zontal line containing July meets

TABLE FOR CHANQGING OLD, STYLE TO NEW,
NEW-STYLE MONTHS. NEW-STYLE MONTHS. NEW-STYLE MONTHS.
Jan., MARCHE— Jan., MARCE— Jan.,. MARCH—
RUSSTAN b, RUSSIANfrep RUSSIAN{Fep ] |
STYLE April,|May, STYLE April,iMay, STYLE April,|May,
DATES. June,{July, DATES June,{July, DATES, June,|July,
* |Aug.,|Oct.,|Leap{Other - {Aug.,|Oct.,|L.eap|Other, * JAug.,{Oct.,|Leap|Other
Sept.,} Dec. | Years|Years Sept.,| Dec. |Years|Years| Sept.,| Dec. |Years|Years
Nov. Nov. Nov.
1 14 14 14 14 11 24 24 24 24 21 3 4 5 6
2 15 15 15 15 12 25 2b 25 25 22 5 6 7
3 16 16 i6 16 13 26 26 26 26 5 6 v 8
4 17 17 17 17 14 27 27 27 27 24 6 7 8 9
5 18 18 18 18 15 28 28 28 28 25 7 8 9 10
6 19 19 19 19 16 29 29 29 1 26 8 9 10 11
7 20 20 20 20 17 30 30 1 2 27 9 10 11112
8 21 21 21 21 18 31 1 2 3 28 10 11 12 13.
9 22 22 22 22 19 2 3 4 29 11 12 13 o
10 23 23 23 23 20 2 3 4 5 g(l) g 13 .o oo

In changing old style to new, the addition of 13 days toward the end of any month will cause the new-
style date to fall in the early part of the next month, "In changing new style to old, the subtraction of 13
tliliwst]goward the beginning of any month will cause the old-style date to fall in the latter part of the last

onth.

ANTIQUITY OF CLOCKS.

THE first actual clock, according to Harry C. Brearley, was produced about 990 A. D. by Gerbert,
the monk, who was the most accomplished scholar of his age. The days of the monks, who at that time
were the only people to whom learning and science meant anything at all, were divided off by bells into
various' periods, and the resounding of these bells was depended upon by all the people. And that ex-
plains why the word “clock” was taken from the French word ‘“cloche” and the Saxon word “clugga,”
both of which originally meant 2 bell. At any rate, at the close of the thirteenth century a clock was set
up in St. Paul’s Cathedral in London, and in 1581, Galileo. an Italian youth of seventeen years, discovered
the principle of the penduiun while watching a swinging lamp in the cathedral at Pisa.

‘Watches were born from the brain of Peter Henlein, a locksmith of Nuremburg, in about 1500. They
were called “Nuremburg eggs” because of their shape and were really stout. little portable clocks. In
spite of the fact that they had only one hand and no crystal and kept very uncertain time, they were 2 great
step forward. Just how uncertain time the early watches kept, Mr. Brearley humorously suggests by
quoting from “Dombey and Son,” where the Captatn drew Walter into a corner, and with a great effort,
that made his face very red, puiled up the silver watch, which was so big and so tight in his pocket that
it came out like a_bung.” * ‘Walr, said the Captain, handing it over and shaking him heartily by the
hand, ‘a parting gift, my lad. Put it back half an hour every morning and another quarter toward after-
noon and it’'s a watch that'll do you credit.” ™

MEASURING THE UNIVERSE.
(By the National Geographic Society.)
IMAGINE . circular field two and a half miles in diameter; place a library globe two feet in diameter in the
X/?w centre; eighty-two feet away put a mustard seed. The globe will represent the sun and the mustard seed
ereury. X .
At 2 digtance of 142 feet place a pea, and another at 215 fest. These will represent Venus and the earth
both as to size and distance. A rather large Rinhead at a distance of 327 feet will speak for Mars,-and a fair-
pized tangerine a quarter of a mile distant will stand for Jupiter. A snall Ie noa at two-fitths of 4 mile will
play the role of Saturn, 2 large cherry three-fourths of a mile distant will answer for Uranus, and a fair-sized
plum at the very edge of‘the field will proclaim Neptuue.
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READY-REFERENCE CALENDAR.

For ascertaining any Day of the Week for any given Time within Two Hundred
Years from the introduction of the New Style, 1752% to 1952 inclusive.

] <l ol 3] ol ool 2] 21 2] &
COMMON YEARS, 1753 TO 1951. 5 2 Sk 315|2|5 §§ 2 g
-
1761 | 1767 | 1778 | 1789 | 1795 |
1801 | 1807 [ 1818 | 1829 | 1835 | 1846 | 1857 | 1863 | 1874 | 1885 | 1891 14 |77 {3 |5{1|3|6(2]4|7|2
1903 | 1914 | 1925 | 1931 | 1942
1762 1773 | 1779 | 1790
1802 | 1813 | 1819 | 1830 | 1841 | 1847 | 1858 | 1869 | 1875 | 1886 [ 1897 {511 [4[6]2(4]7|3|5{1|3
1909 | 1915 | 1926 | 1937 | 1943
1757 (1763 | 1774 | 1785 | 1791
1803 | 1814 | 1825 | 1831 | 1842 | 1853 | 1859 | 1870 | 1881 | 1887 | 189R |6 2|2 |5|7|3|5|1|4|6]|2|4
1910 | 1921 | 1927 | 1938 | 1949
1754 | 1765} 1771 | 1782 | 1793 | 1799
1805 | 1811 | 1822 1 1833 | 1839 | 1850 | 1861 | 1867 | 1878 [ 1989 | 1895 (2155|113 |6]11(4|7]2|5|7
1901 | 1907 | 1918 | 1929 | 1935 | 1946
1755 | 1766 | 1777 | 1783 | 1794 | 1800
1806 | 1817 | 1823 | 1834 | 1845 | 1851 | 1862 | 1873 | 1879|1890} .. |316|6]2|4|7|2|5]|1|3|6}1
1902 | 1913 | 1919 | 1930 | 1941 | 1947
1758 | 1769 | 1775 | 1786 | 1797 ‘
1809 | 1815 | 1826 | 1837 | 1843 | 1854 | 1865 | 1871 | 1882 | 1893 [ 1899 {7 {3 |316|1(4|62[5|7|3|5
. 1905 | 1911 | 1922 | 1933 | 1939 | 1950
1753 | 1759 { 1770 | 1781 | 1787 | 1798
1810 | 1821 | 1827 | 1838 | 1849 | 1855 | 1366 | 1877 | 1883 1 1894 | 1900 {11414 17|2|5]7|3{6|1|4|6
1906 | 1917 | 1923 | 1934 }gé?
5
LEAP YEARS, 1756 TO 1952. - |29]- ..
1764 1792 1804 1832 1860 1858 1928 |73 (4|7 215|7|3|6|1|416
1768 1796 1808 1836 1864 1892 1904 1932 (5(1(2(5(7i3({5(1({416(2{4
1792 .. 1812 1840 1868 1896 1908 1936 {316(7|3(5|1|3({6|2({4]|7(2
1776 .o 1816 1844 1872 1912 1940 |1]4[5(1|3(6(1|4|7(2|56|7
1780 .. 1820 1848 1876 . 1916 1944 [(6(2(3(6]1|4(6|2|5[7|3|5
1755 1784 1824 1852 1880 1920 1948 |4({7|1(4(6({2{4]|7(3|5(1|3
1760 1788 1828 1856 | 1884 1924 1952 |2i51612/4171215]1{316(1
1 2 3 4 5 6 | 7
Nore.—To aseertatn anv |y Gy 1T vesdny 1| Wednssday 1[Tharsd i T\Samarday . TSUNDAY 1
aay o the weok, Aust ook ony  J[Tieaiey, NIy T Ty S TR 1
in the table for the year V&":(?ngdny 3| 'l‘l:nr:ﬂyw 3| Fr‘!:;‘:y i 8] S;lt.u?-i‘lay 3] ;?)II:II})?Y 3|Monday 3| ’I‘I:::I:I:; 3
required, and under the |Thursday 4|Friday 4[Saturday  4|SUNDAY diMondny  4lTuesday 4| Wednesday 4
months are figures which ||Friday 5|Saturday  5|SUNDAY 5|Monday  5[Tuesday 5 Wednesday 5|Thursday ~ 5
refer to the corresponding Saturday ~ 6|SUNDAY 6[Monday  6/Tuesday 6| Weduesday 6{Thwrsday = 6{Friday
SUNDAY 7|Monday 1|'Tuesda; 1| Wednesday 7|'Fhursday = 1| Iriday 1|Saturday 7
figures at the head of the Monday  8/Tuesday  &|Wednesday 8| Thursday = #|I'riday 8Saturday  8|SUUNDAY 8
~olumns of days below. |[Tuesdasy  9|Wednesday 9|Thursday = 9|Iriday 9lSaturday  9[SUNDAY 9Monday 9
J"or Example:~To know on |[\Wednesd 10/Thursday ~19)Friday 10{Saturday 1|SUNDAY 10|Monday  10/Tuesiay 10
what day of the week July ‘Thursday 11|Friday 11{Saturday 11{SUNDAY 11{Monday 1}{Tuesday 11{Wednesd 11
Friday 12{Saturday  19|SUNDAY 12{Monday 12| l'uesday  19Wednesd. 12[Thuisday 12
4. 1918, will fall, look in fisaiurday 13|SUNDAY 13 Monday  13|Tuesdny 13|Wednesd. 13|Thursday 13|Friday = 18
the table of years for [SUNDAY 14[Monday 14{Tuesday 14|Wednesd. 14[Thursday 14|Friday 14{Saturday 14
1918, and in a parallel line |[Monday 15|Tuesday 15| Wednesd. 15/Thursday 15|Friday 15iSaturday  15\SUNDAY 16
under July is figure 1 'Tuesday  16|Wednesd. 18{Thursday 16Friday 16{Saturday 16|SUNDAY IG‘Momlav 16
< ednesd. hursday 17| Frida; 1[Saturday 30D Monday  17'Tuesday 17
hich di 1 ° ||Wednesd. 17|Thursd Friday 17|3: d: 11SUNDAY 17{Mond: "Tuesds
waic rects to column fiypyrgaay 18 Friday 18[Saturday 18|SUNDAY 13jMonday  13|Tuesday  18(Wednesd 18
1 in which it will be seen |Friday  19[Saturday 19[SUNDAY 19/Monday 19| Tuesdny 19| Wednesd. 19|Thursday 19
that July 4 falls on Thurs- [|Saturday 20/[SUNDAY 20|Monday 20[Tuesday 20| Wednesd. 20|Thursday 20{Friday
day. SUNDAY 21|Monday  21|Tuesday 21|Wednesd. 21|t hursday 21|Friday ?1i{Saturday 21
Y‘lem}ay g; T“I,negdayd 29] }_"/}'edn&e;d. 22fThursday 22| Friday g‘.; g:} llllrld)?Y ;; SIU N {)AY ‘2?;
T 23|’ y i d 8 on 23
* 1752 same a3 1772 from || Wednesd. 21|Thursdny 24|Friday = 24[Saturny  24|SUNDAY 25(Monday ~ 24|Tuesdny 4
January 1 to September 2. [[Thursday 25|Friday = 925|Saturday 95|SUNDAY o5iMonday  95|Tuesday 95| Wednesd 26
From September 14 to [[Friday 26[Saturday 26|SUNDAY 26{Monday 26| Cuesday 26| Wedunesd 26{Thuraday 25
December 31 same ag 1780 [[Saturday 21|SUNDAY 927\Monday  21|Tuesday  27)Wednesd. 27(Thursday 27|Friday 21
(S8eptemb 3-13 SUNDAY 28|Monday 28[1'nesday 28| Wednesd. 28[Thursday 28|Friday 28|Saturday 28
ep en} er 3- yvere Monday  29|Tuesday 29| Wednesd. 29{Thursday 29|lriday 29iSaturday  29|SUNDAY 29
omitted): (Whitaker's Al- ITuesday 30|Wednesd 30|Thursday 30|Friday = 30|Saturday 30|SUNDAY 30|Monday 30
manack). Wednesd. 31{Thursday 31|Friday 31|Saturday 31JSUNDAY 31|Monday 31|Tuesday 31
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A stronomica_l—H olidays.

HOLINDAYS OF

THE WORLD.

(For full list of fixed, historical, commemorative, and religious holidays, see 1919 Almanac.)
Yeal's are observed the world over.

and Ne
In Episcopal countries, such as
from Christmas,

England, the only church days which are regular legal holidays, aside
are Good Friday, Easter Monday, and Whit-Monday.

This holds good for the British

colonies, in some of which several Roman Catholic Church holidays are established.
In Roman Catholic countries, such as Spain, the church days other than Christmas, which are almost
universally legal holidays, are Epiphany, Ascenston, Assumption, All Saints’, and Immaculate Coneeption.

‘Throughout the Latin-American countries, it is usual to obgerve

Christi.
and ¢losing on Holy Saturday.

in addition, Gool Friday and Corpus

Good_Friday is in many of these countries a 3-day holiday season, beginaing on Holy Thursday

In Lutheran countries, such as Sweden, and Prussia, Epiphany, Annunciation, Good Friday, Easter

Monday, Ascension Day, Whit-Monday, Ash Wednesday, and

orpus Christi are holidays.

OLD ENGLISH HOLIDAYS.

JANUARY 6. TWELFTH DAY, or Twelfth-! tlde some-
times called Old Christmas Day, the
Epiphany, The previous evening is Twelfth nght,
with which many social rites have long been don-

FEBRUARY 2. CANDLEMAS: Testival of the
Purlﬂcat,mn of the Virgin, Consecration of the
lighted candles to be used in the church during
the year. Also known as ‘“‘Groundhog Day.

FEBRUARY 14. OLD CANDLI}MAS St. Valentme sDay.

MARCH .25, Day: Annuncianon of - the
Virgin. Aprll 6 is old Lady D

JUNE 24. MIDSUMMER Dav: Fea,st of the Nativity
of Johu the Baptist. July 7 is old Midsummer Day,

¥ 15. Sr. SWITHIN'S DAY. There was an old
superstitlon that if rain fell on this day it would
contmue forty days.

GUST Lammas DAy. Originally iu England
the test.lval ‘of the wheat harvest. In the Church
tbe festival of St. Peter’s miraculous rlellvera,nce
from prison. Old Lammas Day is August 13

SEPTEMBER 29. MICHAELMAS: Feagt of St. Michael,
the Archangel. Old Michaelmas is October 1
NOVEMBER 1. ALI-HALLOWMAS: All-ha)
All c}amtss Day. The previous evening is All
e’'en, obgerved by home gatherings and old-time

festive n e8.
BER 2. ALL Sours' DAY: Day of prayer
for the souls of the dead.

NoveMBER 11, MARTINMAS: Feast of St. Martin,
Old Martinmas is November 23.

DECEMBER 28. CHILDERMAS: Holy Innocents’ Day.

Day, Midsummer Day, Michaelmas and
Christmas are quarter (rent) days in England, and
Whitsunday, Martinmas, Candlemas and Lammas
Day in Scotland.

Shrove Tuesday, the day before Ash Wednesday,
and Maundy Thursday, the day before Good Friday,
are observed by the Church. Mothering Sunday is
Mid-Lent Sunday, in which the old rural custom
obta,lni of visiting one’s parents and making them
presents.

LECAL HOLIDAYS IN THE
The chief legal bholidays are:
Jan. 1—New Year’s Day, all the States, Territories
and colonial possessions.

Feb. 12—Lincoln’s Birthday (Alaska, Cal Colo.,
Conn., Del., Ill., Ind., Ia., Kan., Mich,
Minn., Mo., Mont., Neb., Nev., N. J, N. Y,
N. Dak., Ohig, Ore, Pa., Porto Rico, 8. Dak.,
Utah, Wash.,, W. Vas, WYo0.)

Feb. 22—Waahmg|;ons Birthday (all the States,
Territories and possessions.)

April 14—Good Friday (Conn., Del., Fla,, La.,, Md,,

.3, Pa., Philmpmes Porto RICO Tenn)
In Conn, Good Friday is usually proclaimed by
the Governor as a day of fasting and prayer.

May 30—Decoration or Memorial Day (all States
and possessions, except Ala., Fla., Ga., La., Miss.,
N. r., Tenn, and Tex

July 4—-Indepen dence Day (a,ll the States, Terri-
tories and possessions.)

Sept. 4—Labor Day (every State and Territory
except Wyoming and the Philippines).

Oct. 12—Columbus Day (every State and Territory

UNITED STATES IN 1922.
except Alaska, Ark., Dist. of Cel, Fia., Ga.,
Hawaii, Ia., Me., Minn., Miss., N. C., Ok.s,.,
Philippines, . C, Dak., Tenn., Utah,
Wis. and Th Kansas'it is not a holiday

. as to courts Or notes. )

7—General Election Day (lst Tuesday after

lst Mondaysin Nov.) Every State and Terrltory
except Alaska, Dist. of Col., Hawaii, Ill.,
Misg., Ohio, Bhilippines and V. In 1linols it 85
legal holiday in Chicago, Springfield, East St.
Louis, Galesburg, Danville, Cairo and Rockford,
In Ohio it is a half holiday In Maiune it is a legal
holiday only as the courts, which also close
?n é,hetState Elect,ion Da.y, (biennially, 2d Monday
n

Nov. 11——Arm stice Ds.y, a national holiday, and also
observed in all the States

Nov. 30—Thanksziving Day (last Thursday in Nov.
Every State, Temitory and possession except
Utah, where it is observed, though not on the
statute books.)

Dec. 25—Christmas Day (every State, Territory
and possession.)

‘Under the Negotiable Instruments Law every negotiable instrument is payable at the time fixed therein

without grace.
the next succeeding business day.
legislation.

‘When the day of maturity falls upon Sunday or a holiday, the tustrument is payable on
In the United States legal holidays are fixed by State and Territorlal

OTHER LEGAL HOLIDAYS NOT IN THE ABOVE TABLE.

Jan. 8—Baitle of New Orleans (at New Orleans

only;
Jan. 19—R. E. Lee’s Blrthda (observed in Ala.,
Ark., Fla., Ga., Miss, , Tenun. and Va.).

Feb. 12—Georgia Day (in that St,ate only. Date of
Oglethorpe’s landing in 1733).,

Feb. 14—Admission Day (in Arizona).

I¢eb 28-—Shrove Tuesday (observed as Mardi Gras
in Ala., Fla. and La.

Mar. 2—Sam Houston Memorial Day (in ‘Texas).

Mar. 4—Inauguration Day (once every 4 years in
the Dist, of Col. only).

Mar. 22—Primary Da,y (in South Dakota).

Mar. 22—Emancipation Day (in Porto Rico).

Mar. 25-~Maryland Day (in that State only).

Mar. 30—Seward Day (in Alaska).

April 12—Date of passage of Halifax Resolutions
(in North Carolina).

April 13—Holy Thursday (in the Philippines).

April 13—Birthday of Thomas Jefferson (in Ala.).

A;;uril 19—Observed as Patriot’s Day (in Me. and

ApI:'ﬂ) (3rd Tuesday)—Day of State elections (in
A

April 21—Anniversary, battle of San Jacinto (in

Tex.).
April 26—1-Confed91 ate Memorial Day (in Ala., IMla.,
. a0
Ap(r 1 (Lag: Thursday)—Ohserved as a Fast Day

).
y 1—Labor Day (in Philippines).
May (1st Tuesday)—~-Presidential Primary Day (in

Cal.).
May (2nd Sunday)-Mother’s Day.
10—Confederate Memorial Day (obgerved in

N C

May 20—Anniversary Signing of Mecklenburg
Declaration of Independence (observed in N. C.).

May (3rd Friday)—Primary Day (in Ore.).

June 3—Birthday of Jefferson Davis (in Al"l. Ark.,
Fla., Ga., La., Miss.. S. C. a d Tex.)

June 3—Decoration Day (In Tenn.),

June 11—Kamehama Day (m Hawali)

June 14-Flag Day.

July 12—Muno Rivera Day (in Porto Rico).

July 25—Occupation Day (in Porto Rico).

Aug. 1—Colorado Day (in that State only).

Aug. 13—Occupation Day (in Philinpines).
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OTHER LEGAL HOLIDAYS NOT

IN FOREGOING TABLE—Continued.

Aug.)m—-Anniversary of Battle of Bennington (in

Aug. (Last Tuesday)—anary Election Day (in
Cal. and Mich.

Sel‘\’lt §1st Tuesday)—ana.ry Election Day (in
ev.).

Sept. (2nd Monday)—State Election Day (in Me.).

Sept. 9—Admission Day (in Cal.).

Sept. 12—Defender’s Day (in Md.).

Qct. 1—Missouri Day (in that State only).
Oct. 18—Alaska Day (in Alaska only).
Oct. 31—Admission Day (in Nev.).

Nov. 1—All Saints’ Day (in La.).

Dec. 30—Rizal Day (in Philiopines).

DATES ON WHICH ARBOR DAY IS OBSERVED.

The time of the observance of Arbor Day vaties
greatly in different States and countries, being
determined somewhat by climatic conditions.
Sometimes a day which is already a holiday is
selected, as in Alabama and Texas, where Wash-
ington’s Birthday has been chosen, and in Jamaica,
where it is celebrated on Quesn Victoria’s Birthday.
In many States of the Union it is combined with
Bird Day. In general the date is early in the year,
in the South, and is set further along toward summer
in the more northern States, beviuning in February
and ending in Ma;
in pa.rentheses the year when the Arbor Day

firs 3served If there is a second date
not in parentheses it i3 the year when -an Arbor
Day Law was enacted:
Alabama. (1887)—February 22.
Arizona (1890)—In 5 no. counties, Fri. after Ist day

April. * Elsewhere Fri. after 1st day February.
Arkansas (1906)——First Sat. in March.

California (1885)—March

Colorado (1885 —3d I‘ri in April. The Gov. issues
proclamation.

Connécmcut (1887)—1886. Early May, by procl.
of Gov

Delaware (1901)—April, lb¥ p;\o%l of Gov.

n
Georgla (1887)—1890. First Fri. ln December.
wall (1906)—First Fri. in November,
Idaho (1886)—Varlous dates in Aprll ‘mamed by

county
Illinois (1886 —Procl of Gov.
Indiang (1884)—1913. Thlrd Fri. in April.
Iowa (1887)—Procl. by Govemor
Kansas (1875)—Option of the Gov
Kentucky 21886)—[11 the fall by procl ot Gov.
1888-89)—Second Fri. in January.

O

ay. In the following list the date |.

Ms.;yl(%ud (1889)—Second Fri. in April

o €rno!

Mu.ssaohusett.s '(1886)—Last Sat. in April

M..chli an (1885)—Procl. of Gov., usually last Fri.

n April.
Minnesota (1876)—Procl. of Gov.,
Farb April.
M ,ls‘som'iA (1886)—1889.  First Fri.
Montana (1888)—Secoud Tuesday
Nei\lira.ska, (1872)—1885. Apr. 22 (bix‘thday J.

Nevada, (1887)—Procl. of Governor.

New Hampshire (1885)—Procl. of Governor.

New Jersey (1884)-—By law, second Fri. April.

New Mexico (1890)—Second Fri. Mar. Procl of Gov.

New York (1889)-—1889. Fri. after 1st of May.

North Carolina (1893)—1915. Fri. after Nov 1st.

North Dakota (1882)—Option of Governor.

Ohio (1882)—Procl. of Gov. About middle of April.

Oklahomg, (1898)—1901. Fri. fol. 2d Mon. in Mch.

Oregon_(1889)—Second Fri. in April.

Pennsylvania (1885)——Proc1 oi Governor.

Porto Rico (....)—Las in November.

Rhode Isla.nd (1887)———-1896 Second Fri. in May.

South Carollna, (1898)—1898. Third Fri. in Nov.

South Dakota(....)—No , gen. observ.in April.

Tennessee (1875)—1887. Appointed by County
Superlntendent m November.

Texas (1890)—18. Feb. 2

Utah (... —Ap 15 by statute,

Vermont (1885)—ODt. of Gov., usuaily 1st Fri. May.

Virginia (1892)—1902. Proci. of Gov. In spring.

West Vu‘glnia. (1883)—-Usua,11y observ 2d Fri. April.

‘Wisconsin (1889)—Procl.of Gov., usually 1st Fri. May

Wa.shmaton (18 4)—Proc of Gov., usu. 18t Fri. May

Procl.

usually last

after first

Maine (1887)—Option of Governor.

§ —1888. Procl.”of Gov., usually
lsl; Frl. &Y

ASH WEDNESDAY.

A TABLE SHOWING THE DATE OF THE gms*r Day

OF LENT IN EACH YEAR OF THE NINETEENTH AND

'WENTIETH' CENTURIES.
01—Feb. 18. | 1835—Mar. 4. 69—Feb. 10. 02—Feb. 12. 935—~Mar. 6. 88—Feb. 28.
302—Mar. 3. |1 Feb. 17. 70—Mar. 2. 03—Feb. 25. 036—Feb. 26. Feb, 19.
3—Feb. 23. {—Feb. 8. Feb. 22. 04—Feb. 17. 7—Feb. 10. )—Feb.
04—F'eb. 15. 8—Feb, 28. Feb. 14. 05—Mar. 8. 8—Mar. 2. 71—Feb. 24.
05—Feb. 27. Feb. 13. 3—Feb. 26. 06—Feb. 28. 9—Feb. 22. 2—Feb. 16.
306—Feb. 19. 40—Mar. 4. 4—TFeb. 18. 07—Feb. 13. 40—Feb. 7. —Mar., 7
07—Feb. 11. 41—Feb. 24. »—Feb. 10. 08-—Mar. 4. 41—Feb. 26. —Ffeb. 27.
08—Mar. 2. -Feb. . 76—Mar. 1. 09—Feb. 24. Feb. 18. 75—Feb. 12,
09—Feb. 15. 43—Mar. 1. 7—Feb. 14. —Feb. . -Mar. 10. 76—Mar. 3.
10—Mar. 7. eb. 21. /8—Mar. 6. 1—Mar. 1. -Feb. 23. 77—Feb. 23.
11—Feb. 27, Feb. . 9—TFeb. 26. 2—Feb. 21. ] 1 Feb. 14. 78—Feb. 8.
12—Feb. 12. eb. 25. 0—Feb. 11. 3—Feb. . Mar. 6. 79—Feb. 28,
13—Mar. 3. 47—Feb. 17. 1—Mar. 2. 4—Feb. 25. 47—Feb. 19. 80—Feb. 20.
14—Feb. 23. 48—Mar. 8. 82—Feb. 22. 5—Feb. 17. | 1 Feob. 11. 81—Mar. 4.
15—Feb. 8. Feb. 21. 3—Feb. 7. 6—Mar. 8. |.l -Mar. 2. 32—Feb. 24.
16—Feb. 28. 50—Feb. 13. -Feb. 27. 7—Feb. 21. 50—Feb. 22. | 1 Feb. 16.
17—Feb. 19. 51—Mar: 5. Feb. 18. 8—Feb. 13. 51—Feb. . -‘Mar. 7.
18—Feb. 4. | 1852—Feb. 25. >—Mar. 10. 9—Mar. 5. 52—Feb. 27. Feb. 20.
1819—Feb. 24. | 185 'eb. 9. —Feb. 23. 0—Feb. 18. 53—Feb. 18. Feb. 12.
820—Feb. 16. | 185 Aar 1. ~Feb. 15. 1—Feb. . 54—Mar. 3. 7—Mar. 4.
821—Mar. 7. | 185 feb. 21. Mar. 6. 2—Mar. 1. Feb. 23. 8-—Feb. 17.
822—Feb. 20. | 1856—Feb. 6. )- ~Feb. 19. 3—Feb. 14. Feb. 15. 89—Feb. 8.
1823—Feb. 12. | 1857—Feb. 25. —Feb. 11. 4—Mar. 5. —Mar. 6. 0-—Feb. 28.
824—Mar. 3. | 1858—Feb. 17. —Mar. 2. 5—Feb. 25. Feb. 19. ~—Feb. 13.
825—Feb. 16. 859—Mar. 9. Feb. 15. 5—Feb. 17. 59—Feb. 11. —Mar. 4.
826—Feb. 8. | 1860—Feb. 22. | 1894—Feb. 7. 7—Mar. 2. 60—Mar. 2. 3—Feb. 24.
827—Feb. 28. | 1861—Feb. 13. | 1895—Feb. 27. 28—Feb. 22. 61—Feb. 15. b. 16.
828—Feb. 20. | 1862—Mar. 5. | 1896—Feb. 19. 29—Feb. 13. 62—Mar. 7. Aar. 1.
829—Mar. “4. | 1863—Feb. 18. —Mar. 3. [.1930—Mar. 5. 63—Feb. 27. feb. 21.
30—Feb, 24. | 1864—Feb. 10. | 1 Feb. 23. 31—Feb. 18. 64—Feb. 12. 97—Feb. 12.
831—Feb. 16. | 1865—Mar. 1. | 1 feb. 15. 32—Feb. 10. 65-—Mar. 3. 9. reb. 25,
835 Web. 20: | 1807 —hiwr. 6. | 190 —meb: 25 | 1983 —Mar. 1. G7—Feob. 8. | 2000—Mar. &
el . ar, —Feb. 20. ‘eb. 14. —KFeb. 8. Mar. 8.
834—Feb. 12. | 1868—Feb. 260
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AS I‘QF SUNDAY.
A TABLE SHOWING THE DATE OF EAMER UNDAY IN E':AACB YEAR OF THE NINETEENTH AND
TWENTIETH CENTURIES.

1801—April 5. April 19. Mar, 28. | 1902—Mar, 30. | 1935~—April 21. 68-—April 14-
1802—April 18. 836—April 3. 70—April 17. 03—April 12. April 12, -April 6
1803—April 10. i—Mar. 28. —April 9, 04-—April 3. —Mar, 28. )—Mar, 29-
1804—April 1. —April 15. -—Mar, 31. 05—April 23. -Aprll 17, —April 11+
1805—April 14, 9—Mar, . —April 13. 06 —April 15, April 9, -—ADpril  2-
1806—April 6. 0—April 19. 74—April 5. 907—Mar, 31. 40—Mar, 24. -—April 22-
1807—Mar. 29. 41—April 11, 75—Mar. 28. 908—April 19. 41—April 13. 4—April 14-
1808—April 17. -Mar. 27. 76-—April 16. 909—April 11. 42—April 5. —Mar. 30-
1809—April 2. 43—April 16. 77—April . 910-—Mar, 27. )43—April 25. —April 18-
1810—Anpril 22. 44—April 7. 3—April 21. 911—April 16. 44—April 9. —April 10-
11—April 14, Mar, 23. —Avril 13, 2—Aorll 7, { 1945—April 1. I 978—Mar. 26-
12—Mar. .29. 46—April 12. 0—Mar. 28. 3—Mar. 23 46—April 21. /| 1979—April 15-
13—April 18. 47-—April 4. 1—April 17, 4—April 12. | 1947—Avpril 6. 9 Apr; .
814—April 10. 8—April 2! 82—April 9. ~—April 4. 48-—Mar, 28. 981-—April 19-
815—Mar, 26. 9—April 83—Mar. 25. 916—April 23. 949—April 1 82—April 11.
16—April 14. 0—Mar, 3 8. April 13. 917—April 8. 50—A pril —Apr .
17—April 6. —April 2 85-—Apri . 918—Mar. 31. 51—Mar. 25. April 22.
{8—Mar., 22. 2—April 11. 886—April 25. 919—Anpril 20. 52—April 13. -Apr] .
19—April 11. —Mar, 27. —April 10. 920—April 4. 3—April 5. ~Mar. 30.
20-—April 2. April 16. April 1, 921—Mar. 27. pril 18. ~—April 19.
821—April 22. -April 8. -April 21 922—April 16. pril 10. 88—April 3.
822—April 7. 56—Mar. 23. ¢ Apr . 3—April 1. April 1. | 1989—Mar, 26.
823—Mar, 30. | 1857—April 12. —Mar, 2 4—April 20. 957—April 2 )90—April 15.
824—April 18. 58—April 4. 92 —April 1 5—April 12, 958—April 91—Mar., 31.
825—April 3.¢ 59-—April 24. 93—April 2. 6—ADpr] 959—Mar, 2 92—April 19.
826—Mar. 26. 60—April 8. 94-—Mar. 25. 7—April 17, 960—April 1 —April 11.
827—April 15. 61—Mar. 31. | 1895—April 14. 8—April 8, | 1961—April —ADr] .
828—Apr 6. 62-—April 20. -April 5. 9—Mar, 31 962—April 22. 05—April 16.
829—April 19. 63—April 5. 7—April 18. 0—April 20 963—April 14. ~——A DT 7.
830—April 11. 64-—Mar. 27. April 10. 931—April Mar, 29 97—Mar, 30.
831—April 3. 65-—April 16. 9—April 932—Mar. 27 9 -April 18. 98—April 12,
832—April 22, 866—April 1.} 19 April 15, 933—April 16, 9 -April 10, 99-—April 4,
833—April 7. | 1867—Apcil 21. | 1901—April 7. | 1934—April 1. | 1967—Mar. 26. | 2000—April 23.
834—Mar. 30. ' 1868—Anpril 1

Easter Sunday (£aster Day) is the first Sunday after the Paschal Full Moon, that is the first Sunday
after the full moon on or next after March 21, and therefore cannot be earlier than March 22, or later than
April 25. If the full moon falls on a Sunday, then Easter Day Is the next Sunday. ~

Lent begins on Ash Wednesday, which comes 40 days previous to Easter Sunday, not counting Sundays.

RET .
A TABLE OF THE gl?l&ll?:E.ER 85 AAYYSSBET%IE\I?‘,II\IEE; YTT“Vlvg II))AAY-%FV§ITHIN TWO YEARS.

=3 o

= alele . = alulsls .

» A R-RB S w8 19 P S| 5B P B N -
zidlgldlBlg|e|=|¥a|8|2(8| |d|Q|8la6|8]|8 ¥ials|18(8
AlEI&8|2 28| 2|2|2|8|8|z|Aall Als|8]|5|2]5(8]|8 1%]8]|8]=2|A
1| 1| 32| 60| 91|121|152(182(213|244|274|305(335/|  1|366|397|425|456|486|517|547|578(60916391670|700
o 2| 33| 61| 92|122|153|183(214(245(275/306(336||  2(367|308|426|457|487|518|548|5791610640671 701
3| 3| 34| 62| 93|123|154|184[215(246(276|307(337 68(399|427|458|488|519|549|580|611| 641 672|702
4| 4| 35| 63| 04]124]155/185(216/247|277|308/338 69| 40)|428|459|489|52.|550|581|612|642|673|703
5| 5 36| 64| 95/125|156|185(217|248(278|300(339 70(401(429(4601490(521 |551 (582|613|643 674|704
6| 6| 37| 63| 96!126|157|187|218|240|270(310/340 71|402|430| 461|491 |522|552|583|614|644|675| 705
7\ 7| 38| 66| 97|127|158|18812191250(280(311|341 723|403 |4311462| 492|533 553 584|615/ 645 676|706
8| 8| 39| 67| 98|128(159|189|220|251|281(312(312 731401|432| 463|403 524|554 | 585|616 | 646|677 | 707
.9l ol 40| 68| 99/129|180|190|221|252|282!313343 74|405|433| 464|494| 525|555|586|617|647|678| 708
10| 10| 41| 69(100(130{161|191(2221253283(314(384|| 10(375|406(434| 465|495 526! 556|587 618|6481670|709
11| 11| 42| 70|101|131|162|192(223|254(284(315|345|| 11|376|407|435|466|496|527|557|588|619|649(6801710
12| 12| 43| 71|102|132|163(193|224|255/285/316/313|| 12|377|408|436| 467|407 |528|558|5891620|650(681|711
13| 13| 44| 72(103(133|164|194(225|256|286(317|347|| 13(378]409]437| 168|408|529|559|5901621 651 682|712
14| 14 45| 73|104|134]165!195|226|257|287|318(318|| 14(379|410(433|369|499|537|567|591 |622 652 683|713
15 15| 46| 74|105|135|166|198(227|258(288(310(310!| 15(880{411|439|+70|600 531|561 (592623653 (684|712
16| 16| 47| 75|108|136|167|197|228|259|289|320(330 412(440|471 (601 |332|562|593|62 5
17| 17| 48| 76|107|137|168|198/2291269 1351 21413|241) 472|502 |533|563|594|327 6
18| 18 49 771108158 16911001380/261 201|322 302 414142,473/503|534|564(595(62 7|717
19] 19 8|109/139(170(200(231|262|292|323(353 41415|443|4741 504/ 535|565|596|62 38718
20! 200 51| 79(110/140171|201 (232|263 (203|324354 416|444|475/505/5361566/597 6 889|719
51| 51| 52| 80|111(141|172|202|233,2641294|325|355 417|445/476/506|537 567|598|62 90(720
931 23| 53| 81|112(142173|203|231(265|295326/356|| 22|387|418|446|477|507|53 991630/6601691 |721
23| 23| 54| 82|113143|174|201(235/266/296(327|357 19|447(478/508(539|569(6001631|661|692| 722
21| 24| 55| 83|114(144(175|205|236|267|297|328(358 420|4481479|509|540|5701601 1632|662 |693|723
25| 25| 56| 84|115145176(206(237|268|298(329|359 0|421|1491480(510541 5711602633 4
26| 26| 57| 85|116|146|177|207|238|289/299(333(350 492|150(481|511|542|572|603| 634 5(725
27| 27| 58| 86|117|147|178|208)239|279|300/331|351 2|423| 151|482| 5121543 (573|60 (726
98! 28! 59| 87(118(148(179|209|240(271|301(332(362 3|424|453(483|513(544574|605(63 71727
29| 29|..| 88|119|149|180|210|241|272(302|333(363|| 20(304|...|453)484|514|545575606|63 98728
30( 30|..:| 89(120|150|181|211|242|273|303|334|354|) 30|395| . |451j485|515|546|576|607|638|668|699|729
311 81).00 90l.7 11511 .. 1212124317 (304l . . I365] 31 455]....1516]...15771608]. . . 1669, . 1730

The above table appélses to ordinary years only. I'or leap year, one day must be added to each number

of days after February 28, - i
NOTICE AS TO CALENDAR ON 12 FOLLOWING PACES.

THE Calendar given on the following 12 pages Is in local mean time, “Sun on Meridian of Wash
inglon” gives the locul mean time of the suu's southing, exactly trug for Washington, and true within 4
seconds for any place in the United States.

Only the time of moonrise is given from the date of Full Moon to that of New Moon; this i8 indicated
in the Chlendar by the word ‘‘rises” on the date of Fill Moon. Only the time of monnset is given from the
date of New Moon to that of Full Moon; this is indicated by the word “sets” on the date of New Moon.
%ﬁ:medliately after the words “rises” and ‘‘sets,” the time is P. M. and continues so until A. M. appears in

e column, '




1st Month. . JANUARY, 1922. 31 Days.
. Calendar for Calendar for '
<} 3 BOSTON, NEW 'YORK CI7TY, Calendar for Calendar for
g F New England, Connecticut, ‘WASHINGTON, CHARLESTON,
S B . N. Y. State, Pennsylvania, Ohio, || Virginia, Kentucky, Georgia, Alabama.
Michigan, Wisconsin, Indiana, Illinois, Missouri, Kansas, Louisiana Arkansas,
-] @ N. and §. Dakota, Iowa, Nebraska, Colorado, Utah, Texas, New Mexico,
<] g , Washington, and yoming, and evada, and Arizona, an
= % Oregon. Northern California. Central California. Southern California.
2 <1 S SUN |[Moon|| Sun | SuN !Moon|| Sun | Suxn Moon|| SunN | SUN |MOON
=} =] RISES.| SETS. |R. & S.||RISES. | SETS. |R. & 8.|[RISES.| SETS. |R. & 8.{|RISES.| SETS. (R. & S.
H. M|H M.[H M||H M|H M[|H M|/ H M[H M|H M| H M|H M|H M
1iS 7 830 4 38| 8 15| 7 25] 4 43| 8-18|| 7 19| 4 48| 821}} 7 3] 5 5| 8 29
2|M 730|'4 39| 9 12|| 7 25| 4 44| 9 14{| 719] 449 916}| 7 3| 5 6| 922
8|Tu 7.30] 4 40{10 9}| 7 25| 4 45{10 10|| 7 19} 4 50|10 11}} 7 3| 5 6{10 14
4w 7 30 4 40{11 6} 7 25| 4 45|11 6|| 7 19] 4 5111 7|| 7 38| 5 711 7
5(Th 7 80| 4 41|A.M.|| 7 25| 4 46|A. M.|| 7 19| 4 52/A.M.|| 7 3| 5 8|A.M.
6|Fr 7 80| 442|12 4f| 7 25| 4 47(12 38|, 719 4538/]12 8| 7 8| 5 9(i2 1
71Sa 780 448 1 2|| 725 448 1 1| 719 4541 1 O|| 7 8| 5 912 55
8|S 729 444 2 3|| T4 449 2 1|| 7T19] 4 54| 1 59| 7 3| 5§10] 151
M 729 445 8 5| 724] 4500 8 2f 719] 455 259| 7 3| 511] 2 49
10|Tu 729 446 4 8|| 724 451 4 4f| 719 456 4 1)| 7 3] 512 3 49
11|W 7290 448] 510(| 724) 4521 5 6] 719 457 5 2|| 7 38| 513| 4 48
12|Th 728] 449) 6 8|| 724 453| 6 4| 719] 458/ 6 Of 7 8| 514 5 47
18|Fr 7 28| 4 50|rises.|| 7 23| 4 54|rises.|| 7 18| 4 59|rises.|| 7 38| 5 15[rises.
14|Sa 7 28] 4 51| 6 36|| 723 456 640(| 7 18] 5 1| 6 44|| 7 38| 5 15| 6 53
15|S TR 452 750|728 457 752 7T18] 5 2 7T55( 7 8] 516 8 2
16|M 727 4589 8| 722 4589 5|| 717\ 5 4/ 9 6[| 7 8517 9 9
17 Tu 7 27| 4 54|10 15| 7 22| 4 59{10 15{| 7 17| 5 4|10 15} 7 3| 5 18|10 15
18|W 7 26| 4 56|11 24{| 7 21} 5 0|11 24|| 7 16{ 5 5|11 23| 7 2| 5 19j11 19
19|Th 725 4 57A M| T21] 5 1JA.M.}] 7161 5 B6]A.M.|| 7 2| 5 20{A.M.
20|Fr T 25) 4 58|12 32{| 7 20; 5 2[12380| 7 16| 5 7(12 28| 7 2| 5 21|12 22
21{Sa 724 459 136|| 720 5 4] 184)] 715|565 8] 131 7 1| 522/ 122
22|8 72815 11 238|| 719 5 51 286 714/ 5 9] 232 7 1| 528f 221
23|M 7225 2 387 718 5 6| 334|| 714 510{ 330|f 7 0] 524| 3 17
24)Tu 72215 38| 4381 718 5 7| 4 27| 7138 512| 4 28|l 7 0| 5 25| 410
25|W T2 5 4520/ 717 5 8 516|| 713 5 13| 5 12{ 6 59| 5 26| 4 59
26/Th 7200 5 6/ 6 4| 716{ 510[ 6 1jl 7 12| 5 14| 5 57)] 6 59} 5 27| 5 45
27| Fr 719 5 7|sets.|| 716} 5 11) sets.|| 7 11| 5 15} sets.|| 6 58] 5 28| sets.
28|Sa, 718 5 8] 6 7| 7 15| 512 6 10|| 7 10| 5 16| 6 13|| 6 58| 5 28| 6 22
291S TY17 5100 7 4)| 714 5131 7 6| 7T 10| 517 T 9| 657 529 715
30{M 716] 511 8 1) 718 514| 8 2|| 7 9] 518/ 8 4| 657 530 8 8
31|Tu 7161 5121 8 5711 712! 5 16| 8 58| 7 8 520 8 591l 6 56{ 5311 9 O
SUN ON MERIDIAN OF WASHINCTON.
DAy OF DAY OF DAY OF Day or DAY OF
MONTH|H. M. 8.||MONTH|H. M. s.l MONTH|H., M. 8. MONTBlB. M. s.’ MONTH{H. M. 8.
1 112 8 84 8 (12 6 44| 14 (12 9 6{f 20 |12 11 6| 26 (12 12 39
2 |12 4 38)|."9 (12 7 9| 15 (12 9 28] 21 (12 11 23| 27 |12 12 51
3 |12 4 81| 10 12 7 34| 16 |12 9 49| 22 (12 11 40|} 28 |12 13. 3
4 112 4 58| 11 (12 7 58| 17 |12 10 9}] 23 |12 11 55| 29 |12 13 14
.6 |12 5 25)1 12 |12 8 21|} 18 (12 10 29( 24 |12 12 11}] 30 (12 13 25
6 (12 5 52| 13 (12 8 44|| 19 (12 10 47| 25 |12 12 25| 31 (12 13 34
7 112 6 18
TWILICHT.
PLACES, |Jan. Begins, A.M.| Ends, p.M. | Jan.|Begins, A.M.| Ends, P.M. Jan.|Beglns, A.M.| Ends, p.M.
H, M. H., M. H M. H M. H. M. H. M.
Boston....| 1 548 |, 619 11 5 48 6 28 21 5 45 6 38
New York| 1 5 46 6 22 11 5 46 6 30 21 5 44 6 40
Wash’ton..| 1 5 43 6 24 11 5 44 6 32 21 5 42 6 42
Charleston! 1 5 385 6 33 11 5 36 6 40 21 5 35 6 48




2nd Month. FEBRUARY, 1922. 28 Days:
. Calendar for Calendar for .
=) ] BOSTON, NEW YORK CITY, Calendar for Calendar for
g 8 New England, Connecticus, ‘WASHINGTON, CHARLESTON,
= B N. Y. State, Pennsylvania, Ohio, Virginia, Kentucky, Georgia, Alabama,
I Michigan, Wisconsin, Indiang. fllinois, Missouri, Kansas, Louisiana, Arkansas,
® @ . and 8. Dakota, Iowa, Nebraska. Colorado, Utah, Texas, New Mexico,
=] b} . Washington, and Wyoming, and Nevada, and Arizona, and
o s Oregon. Northern California. Central California. Southern California.
z % SUN | SUN |Moon|| SuN | SuN |Moon|| SUN | SUN |MOON SUN IMoOON
A ] RISES.| SETS. |R. & S.||RISES.| SETS. |[R. & 5.||RISES.| SETS. |R. & S. SETS. |R. & 8.
H, M.H. MJH M|/H M|H M|H M||H M|H M|H M H. M.|H. M.
W 715| 5 18| 954{| 7 11| 517 9 54| 7 7 521] 9 54 5 32| 952
2|Th 7 144 5 15|10 52| 7 10| 5 18{10 51|| 7 6] 5 22{10 50 5 83{10 46
3|Fr 7 18| 5 16{11 50{| 7 9| 5 19|11 49{| 7 5{ 5 28|11 47 5 34{11 40
4{Sa, 712] 5 17|A.M.{| 7 8] 5 21|A.M.|{| 7 4] 5 24|]A.M. 5 35|A. M.
518 710} 5 19{12 50|} 7 7| 5 22|12 48|| 7 3| 5 25|12 45 5 36|12 36
6| M 7 91 520] 150 7 6] 523 147|| 7 2| 527 144 5387 133
7| Tu 7 8| 521 251\ v 5| 524 247} 7 1] 5 28| 243 5 88| 2 381
8|W T 7 522 849|| T 4f 526 346|| 7 Of 529 3 42 539 829
9{Th 7 50 524 445,y 7 2 527 441} 659] 530 4 37 5 40| 4 25
10{Fr 7 41 525| 586/l 7 1] 528] 5383|{ 6 58] 5381] 5 30 541 518
11{Sa, 7 3| 5 26|rises.|| 7 0] 5 29|rises.|| 6 57| 5 32|rises. 5 42|rises.
12|S 7 2| 5 28] 6 38|| 6 58] 530| 640|| 6 56| 5 33| 6 42 5 42| 6 47
13|M 7 0] 529| 7 52| 657 5382 753{ 655|585 754 ‘5 431 7 55
14|Tu 659 580 9 6| 656/ 5339 6| 654 586] 9 5 544 9 4
15|W 6 58| 5 32{10 17)| 6 55| 5 34|10 16||. 6 52| 5 37|10 14 5 45|10 9
16ThA 6 56 5 33|11 25|| 6 54| 5 35|11 23|| 6 51| 5 38|11 21 5 46|11 13
17|Fr 6 55| 5 34|A.M.[| 6 52| 5 37|A.M.|| 6 50| 5 39]A. M. 5 47|A. M.
18{Sa, 6 54} 5 35|12 30|| 6 51| 5 38[12 27|| 6 49| 5 40{12 24 5 48(12 14
19(S 652 537 1381{| 650 539 128|| 647 541] 1 24 548] 112
200 M 6 51| 538 227/ 648] 540 2 23|| 6 46| 5 42| 219 5491 2 6
21|Tu 6 49| 5 39| 3.18|| 6 47| 5 41| 3 14| 6 45| 5 43| 3 10 5 50| 2 56
22| W 6 48! 5 40| 4 3| 6 46{ 5 42| 3 59|| 6 48| 5 45| 3 55 5511 3438
23|Th 6 46| 5 42| 4 44|| 6 44| 5 44| 4 40|| 6 42| 5 46| 4 37 552 425
24|Fr 6 45| 5 43| 5 20{| 6 48| 5 45| 5 17} 6 41f 5 47| 5 14 5535 &
25|Sa 6 43( 5 44{ 5 53|| 6 41| 5 46| 5 51|| 6 39| 5 48] 5 48 5 54| 5 41
26|S 6 42| 5 45| sets.|| 6 40| 5 47) sets.|| 6 38| 5 49| sets. 5 54| sets.
21M 6 40| 5 47| 6 51|| 6 38| 5 48| 6 52{| 6 36| 5 50 653] 5 55| 655
28| Tu 6 38| 5 48| 7 48|| 6 37| 5 49| 7 48| 6 35| 5 51| 7 48] 5 56| 748
SUN ON MERIDIAN OF WASHINCTORN.
DAY OF DAY OF DAY OF DAY OF) ¥
MONTH|H. M. 8.||MonrE[H. M. s.||Monrm{H. M. s.||MonTH[H. M. 8.||MONTHI|H. M. 8.
1 {12 13 48 7 112 14 17]] 13 |12 14 22| 19 |12 14 1 12 13 16
2 112 13 51 8 |12 14 20| 14 |12 14 21} 20 |12 13 55 12 18 6
3 (12 13 58 9 (12 14 22| 15 |12 14 18|| 21 |12 13 48 12 12 56
4 |12 14 4|, 10 {12 14 23| 16 |12 14 15| 22 |12 13 41 12 12 45
5 (12 14 9| 11 {12 14 24{| 17 (12 14 1,1 23 112 138 83
6 112 14 14l 12 112 14 24l 18 {12 14 6l 24 {12 18 25
TWILICHT.
PLACES. lFeb. Begins, A.M.| Ends, p.M. | Feb.|Begins, A.M.] Ends, P.M. | FebAIBe,;ins, A.M.| Ends, P.M.
H M. H M. H M. H M H M.
Boston....} 1 5 38 6 51 11 5 28 71 21 713
New York| 1 |, 5 87 6 51 11 527 7 2 21 7 18
Wash’ton..| (1 5 86 6 52 11 5 27 7 8 21 7 13
Charleston! 1 5 81 6 57 11 5 24 75 21 713
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3rd Month. MARCH, 1922. 31 Days.
é 3 Caé%%%;for Ng)? 1?’%‘}18{{ g)lI"I‘Y, Calendar for Calendar for
gl ¢ NS || ponsavivanis, Ghio, || virgiaia, Kentocky, || Georsta, Alapads,
2 = Michigan, Wisoonsin,||  Indiane. Tinois, " || Missourt, Kansas,” || Louisiand, Arkansas,
8l 8 || Nellgbuom || lowe Nebraks || Coody Utan || Texas, Néw Merico,
hol * Oregon; Northern California. || Central California. || Southern California.
=3 3
4 2 SUN | SUN |[MoonN|| SunN [ SuN |MoonN|| SuN | SUN (MOON|| SUN | SUN MoOON
=] =] RISES.| SETS. |R. & 8.||RISES.| SETS. [R. & 8.|{RISES.| SETS [R. & 8.||RISES.| SRTS. |R. & 8.
H. M.|H. M|H M| H. M|H M[|H M| B M|H M|H M| H M|H M|H M
1w 6 37| 5 49| 8 45|| 6 35| 5 51| 8 45| 6 34| 5 52| 8 44| 6 29] 5 57| 8 41
2|Th 6 35] 550 943} 6 34] 5 52| 9 42| 6 32| 5 53] 9 40|| 6 28| 5 58| 9 35
3|Fr 6 33] 5 52|10 42|| 6 32| 5 53|10 40|| 6 31| 5 54{10 87{| 6 26| 5 58{10 29
4{Sa, 6 32| 5 53|11 40| 6 31| 5 54{11 38}| 6 29| 5 5511 35{ 6 25] 5 59|11 25
51S 630 554 A M| 629 555A.M.|| 6 28] 556/A.M.|| 6 24] 6 OJA.M.
6|M 6 29| 5 55|12 39(| 6 27| 5 56|12 36{| 6 27| 5 57}12 32| 6 23] 6 1|12 21
7 Tu 6 27| 556 136}} 626 557] 133]} 625 558 129 621} 6 1} 116
8iW 6 25] 5 58] 2 32| 6 24| 5 58] 2 28| 6 23] 5 59| 2 24{| 620] 6 2| 211
9{Th 624) 559 323|| 623 6 0] 320|| 622/ 6 0/ 316/ 6191 6 3| 3 4
10| Fr 622 6 0] 410/ 6211 6 1| 4 8| 6201 6 1| 4 5| 618 6 4] 355
11}Sa 6200 6 11 4 54{| 6 19| 6 2| 452|| 619 6 2| 450{] 6 16| 6 4| 442
12iS 618| 6 2| 534{| 6 18] 6 38| 5338l 6 17| 6 38| 532l 615 6 5] 528
13| M 6 17| 6 3lrises.|| 6 16] 6 4jrises.|| 6 16] 6 4jrises.|| 6 14| 6 6|rises.
14{Tu 6150 6 5| 752| 614 6 5| 7 52| 614 6 5| 7 51| 6 12| 6 7| 7 48
15|W 613 6 6/ 9 4 613/ 6 6] 9 3|| 613/ 6 6/ 9 1jl 6 11| 6 8| 8 54
16{Th 612] 6 7[10 18|} 6 11| 6 7|10 11|| 6 11| 6 7|10 8i| 6 10| 6 8| 9 59
17{Fr 610 6 811 18|| 6 10| 6 8|11 16{{ 6 9] 6 8|11 12{{ 6 9 6 9|11 1
18{Sa 6 8 6 9A.M.|| 6 8 6 9A.M.|| 6 8 6 9/A.M.|| 6 7| 610[11 58
19|S 6 6| 6 10{12 18]l 6 6| 6 10{12 15} 6 6] 6 10{12 11| 6 6| 6 10{A. M.
20|M 6 5, 611) 112{ 6 5/ 611} 1 8/ 6 5/ 611 1 4} 6 5| 6 11{12 51
21{Tu 6 31613 2 0| 6 3] 613] 157|| 6 3| 612 153|| 6 4{ 612( 140
22|W 6 1| 6 14| 243|| 6 1| 6 14| 240l 6 2| 6 13| 286{| 6 2| 6 12| 2 24
23|Th 6 0] 615| 321} 6 0] 615] 318|| 6 0 6 14 815({ 6 1| 613 3 4
24|Fr 5 58| 6 16/ 3 55|| 5 58 6\16 3 52|l 5 58] 6 15| 350 6 0] 6 14) 3 41
25 556 6 17 4 26{| 556 6 17| 4 24{| 5 57 6 16| 4 22|| 5 58] 6 14} 4 16
26|S- 5 54{ 6 18| 4 55{| 5 55] 6 18| 4 54|| 5 55| 6 17] 4 53| 5 57| 6 15| 4 50
27IM 5 53] 6 19] 5 24{| 5 53] 6 19| 5 24|| 5 54 6 18] 5 23|| 5 56] 6 16| 5 22
28|Tu 5 51| 6 20| sets.|| 5 51] 6 20| sets.|| 5 52| 6 19| sets.|| 5 54| 6 17| sets.
20|W 5 49] 6 22| 7 37|| 550| 6 21] 7 36( 551 620{ 7 35|| 5 53| 6 17| 7 30
30{Th 547 6 23| 8 36|| 5 48| 6 22| 8 34| 5 49| 6 21| 8 32{] 5 52| 6 18] 8 25
31|Fr 5 46' 6 24' 9 851 5 46! 6 23! 9 32!] 5 47! 6 22' 9 30'| 5 50' 6 19 9 20
SUN ON MERIDIAN OF WASHINCTON.
DAY OF DAY OF DAY OF DAY OF DAY OF
MoNTH|{H. M. 8.|{MoNTH{®. M. 8.)|MoONTH|d. M. 8./|MONTH|H. M. s.|[MoNTH[H. M. 8.
1 12 12 384 8 112 11 1)} 14 |12 9 26| 20 |12 7 41} 26 |12 5 52
2 (12 12 22 9 |12 10 46)] 15 (12 9 9] 21 |12 7 28| 27 |12 5 34
3 |12 12 10}] 10 12 10 30| 16 |12 8 52| 22 |12 7 5| 28 (12 5 16
4 112 11 57)} 11 |12 10 15|| 17 |12 8 34|| 23 (12 6 47|| 29 {12 4 57
5 112 11 48] 12 (12 9 59| 18 |12 8 17|, 24 {12 6 29| 30 |12 4 39
6 (12 11 30} 18 (12 9 42| 19 [12 7 58| 25 {12 6 11}j 81 |12 4 21
7 (12 11 15
TWILIGHT.
PLACES, |Mar. Begins, AM.| Ends, p.M lMar‘ Begins, A.M.] Ends, P.M. IMar.]Beglns, A.M.} Ends, P.M.
H M. | H M H M. H M. H M. H M.
Boston....| 1 5 3 7 28 11 4 46 7 85 21 4 28 7 47
New York| 1 5 4 7 22 11 4 48 7 83 21 4 81 7 45
Wash’ton..| 1 5 5 7 21 11 4 50 7 81 21 4 34 7 42
Charleston! 1 5 7 719 11 4 54 7 27 211 4 41 7 34




4th Month. APRIL, 1922. 80 Days.
- Calendar for Calendar for
g 9 BOSTON, NEw YORK CITY, Calendar for Calendar for
g S New England, Connecticut, WASHINGTON, CHARLESTON,
N.Y. gt vte, Pennsylvania. Ohlo, || Virginia, Kentucky, Georgia, Alabama,
= B Michigan, Wisconsin, Indiana, Illinois, Missouri, Kansas, Louisianga, Arkansas,
@ ) N. and 8. Dakota, Towa, Nebraska, Colorado, Utah; Texas, New Mexico,
<! <} Wagshmgton, and yoming, an evada, an rizona, and
- 5 Oregon. Northern California. Central California. Sou grn California.
2 2 SuN | SUN |Moon|| SuN | SuN Moon|| SuN | SuN |[Moon|| Sun | Sun |MooN
A &} RISES.| SETS. |R. & 8./|RISES.| SETS.|R. & S.||RISES.| SETS. |R. & s.[|RIsES.| SETS. |R. & 8.
H M. H M|H M||H M|H M|H M| H M[H M|H M| B M|H M|H M.
ISa\ 5 44| 6 25|10 33| 5 45| 6 24|10 30|| 5 46| 6 23|10 27{| 5 49| 6 19|10 16
215 5 42| 6 26[11 31| 5 43| 6 25|11 27|| 5 44| 6'24]11 23| 5 48| 6 20}11 11
3IM 5 40| 6 27|A.M.|| 5 42| 6 26{A.M.|| 5 43| 6 25|A. M.|| 5 46| 6 21|A. M.
4|Tu 5 39] 6 28|12 25|| 5 40] 6 27{12 22|| 5 41| 6 26{12 18|| 5 45| 6 22{12 5
5|W 537 630 116)] 538 628 113|| 540| 6 27) 1 9| 5 44| 6 22{12 57
6|Th *535 631 2 4| 587 629 2 1{{ 538] 6 28| 157|| 542 6 23| 146
7(¥r 584 632 247 535] 630 244|| 5387 629 242|| 541| 6 24{ 2 38
81Sa 5382| 633] 327|| 533] 631] 326|| 535 630] 324|| 540| 6 24 3 18
9[5S 530] 634 4 5] 532 632 4 4| 584} 631] 4 4| 539 625/ 4 1
10|M 5 29| 635 442|| 530] 6 34| 4 42| 5 32, 6 32| 4 43| 5 37| 6 26| 4 44
11{Tu 5 27| 6 36|rises.|| 5 29| 6 85|rises.|| 5 30| 6 33|rises.|| 5 36] 6 26|-ises.
12|W 5 26| 6 87| 7 50| 527] 6 36| 748|| 529| 633 7 46|| 5 35| 6 27] 7 38
18|Th 5 24| 6 38| 8 59)| 5 25| 6 37| 8 56|| 5 28| 6 34 8 53| 5 34{ 6 28( 8 42
14{Fr 5 22| 6 40]10 3|| 5 24] 6 38|10 O} 5 26| 6 35| 9 56| 5 32| 6 29| 9 44
15|Sa 5200 641|111 1i| 5 22| 6 39|10 58|| 5 25| 6 36|10 54|} 5 31| 6 29|10 41
16]S 5 19| 6 42|11 544 5 21| 6 40[11 50{| 5 23] 6 37|11 46{| 5 30| 6 30|11 33
M 517 6 43|A.M.|| 519} 6 41]A.M.|| 5 22| 6 38]A.M.|| 5 29| 6 31}A.M.
18|Tu 5 16] 6 44|12 40|| 5 18] 6 42|12 36|| 5 20| 6 39|12 32|| 5 28| 6 32|12 20
19|W 5 14) 645 120]| 516/ 6 43| 1 17| 519] 6 40| 1 13]| 5 26| 6 32| 1 2
20|Th 5 12| 6 46) 1 55| 5 15] 6 44{ 1 53| 5 17] 6 41| 1 50{| 5 25| 6 33| 1 41
21|Fr 5111 6 48| 2 28|| 5 13| 6 45| 2 26{| 5 16] 6 42{ 2 24| 5 24| 6 34| 2 17
22|Sa 5 9] 649( 2 58| 5 12| 6 46| 2 56|| 5 15| 6 43| 2 55|| 5 23| 6 34] 2 50
23S 5 8| 6 50| 3 26| 510] 6 47| 3 26]| 5 13| 6 44| 3 25|| 5 22! 6 35| 3 23
24|M 5 6| 651 354\ 5 9] 6 48| 3 55| 5 12| 6 45| 3 55|| 5 21| 6 36| 3 56
25|Tu 5 5 652 423|l 5 7]-649 424 511] 6 46| 4 26{| 5 20| 6 36! 4 29
26|W 5 3| 653 4'54]| 5 6| 6 50| 4 56| 5 9 6 47| 4 58|| 5 19| 6 37| § 4
271Th 5 2| 6 54|sets.|| 5 5] 6 51| sets.|| 5 8| 6 48| sets.|| 5 18| 6 38| sets
28|Fr 5 0 655 828|| 5 3] 652{ 825|} 5 7] 649] 821)| 517 639] 81
29|Sa, 4 59] 6 56| 9206(| 5 2| 653 923|| 5 5| 650} 919{| 516] 6 39| 9
30|S 4 58] 6 58|10 22{] 5 1] 6 54/10 18]} 5 4| 6 51|10 14| 5 15| 6 40|10
S T | P L A L R L T T L e
SUN ON MERIDIAN OF WASHINCTON.
DAY OF DAy or DAY O DAY OF DAY OF
MONTH|H. M. 8. MONTEIH. M. 8./|MoNTH|H. M. 8.||MONTH[H. M. S.”MONTH,H. M. 8.
1 (12 4 3 T 112 2 17| 18 (12 O 33| 19 (11 59 11(| 25 [1i 57 59
2 |12 3 45 8 |12 2 O] 14 |12 0 23|} 20 |11 58 58| 26 |11 57 43
3 |12 3 27 9 112 148} 15 |12 0 8| 21 |11 58 45| 27 41 57 39
4 12 3 9| 10 |12 1 26{f 16 |11 59 53| 22 |11 58 33| 28 {11 57 29
5 112 2 52{f 11 |12 1 10)] 17 |11 59 38| 23 |11 58 21|} 29 |11 57 20
6 112 2 34| 12 112 0 54f] 18 {11 59 244 24 {11 58 10| 30 |11 57 12
TWILICHT.
. PLACES. |_AEnBegms, A.M.l Ends, p.M. \ Apr.;Begins, A.M.| Ends, P.M. | Apr.IBegins, A.M.I Ends, P.M.
H M. H. M. H. M. H. M. H M. H M. *
Boston....| 1 4 7 8 2 11 3 47 8 16 21 3 27 8 32
New York| 1 4 10 7 58 11 3 51 8 12 21 3 32 8 26
Wash’ton..| 1 4 14 7 54 11 8 57 8 7 21 3 89 8 20
Charleston| 1 4 25 7 43 11 4 11 7 58 21 3 57 8 2




5th Month.

MAY, 1922. 31 Days.
& Calendar for Calendar for
8 o BOSTON, NEW YORK CITY, Calendar for Calendar for
gl & NV Bt || Ponnsyivanis Onto, || virgian: Rengadky, [| Georein Alabaa
aB Miehigan, Wisconsto,||  Intana, Tifinols, || 'Missoari, Kansas, || Louisians, Arkansas,
] o N. and S. Dakota, Ibwa, Nebraska, Colorado, Utah, Texas, New Mexico,
<] <) Washington, and ‘Wyoming, and evada, an Arizony, and
= % Oregon. Northern Cal\itomla. Central California. SouthernlCalllorma.
R 4 SUN | SUN [Moon|| SuN | SuN |MooN|| SuN | SuUN |MooN|| SuN | SUN MOON
=] =] RISES.| SETS. [R. & 8.[|RISES.| SETS. |R. & S.||RISES.| SETS. |R. & S!||RISES.| SETS. |R & 8.
H. M.[H. M|B M||HE M[H M|H M| B M|H MJHE M|[E M|{H M]H M.
1M 4 56| 6 59({11 14| 4 59| 6 56|11 11{| 5 8| 6 52{11 7| 5 14| 6 41{10 55
2{Tu 455 7 OJA.M.|| 4 58] 6 57|11 59| 5 2| 6 53|11 56|| 5-18| 6 42(11 44
3|W 4 53] 7 1{12 2| 457 6 58|A.M.|| 5 1| € 54|]A.M || 5 12| 6 42|A. M.
4|Th 4 52| 7 2|12 46| 4 56| 6 59[12 43|| 4 59| 6 55[12 40{| 5 11] 6 43|12 31
. 5|Fr 4 511.7 8] 126{| 454 7 0] 1244 458} 656 122|| 510} 6 44{ 116
6/Sa 44917 44 2 38|| 4537 1] 2 2|l 457 657 2 1| 5 9] 6 44f 157
718, 4481 7 5| 239 452] 7 2| 239 456 658 239 5 8| 645 238
8|M 4477 7 314 451 7 3] 815} 455 6 58] 316{| 5 7| 6 46 3 19
9|{Tu 446] 7 8] 8351|| 450] 7 4] 3 53| 4 54| 659] 8355| 5 6| 647 4 O
10|W 44507 9] 430)| 449] 7 5] 433)| 4537 0] 436|f 5 6| 647 444
11|Th 4 44] 7 10|rises.|| 4 48| 7 6|rises.|| 4 52| 7 1l|rises.|| 5 5| 6 48|rises.
12|Fr 442 7 11| 846 446 7 7| 843l 451{ 7 2| 839|| 5 4] 6 49| 8 26
13|Sa, 4411 712| 942|| 445| 7 8 939|[ 450[ 7 3} 985|| 5 8] 650 921
144S 4 40] 7 13[10 32| 4 44] 7 9|10 29|| 4 49] 7 4]10 25|| 5 2| 6 50{10 12
15|1M 4 39| 7 14|11 16 4(43 7 10|11 13)| 4 48] 7 5[11 9| 5 2| 6 51{10 57
16|Tu 4 38| 7 15|11 54| 4 42] 7 11]11 52| 4 47| 7 6|11 48|} 5 1| 6 52|11 38
17|W 4370 7 16|A. M.l 4 41] 7T12JA.M.|| 4 46] 7 7]A.M.}| 5 0] 6 53|A.M.
18|Th 486 7 17|12 28| 4 41] 7 12|12 26]| 4 45| 7 8|12 24{| 5 0] 6 53|12 16
19|Fr 4 35] 7 18[12 59| 4 40| 7 18|12 57|| 4 45| 7 9[12 56|| 4 59] 6 54{12 50
20(3a 484] 719 1 28| 489 7 14| 1 27|| 444 7 9] 126|| 458 655 123
211S 4 34] 7 20| 1 56| 4 38] 7 15| 156|| 4 43| 7 10| 1 56]| 4 58] 6 56| 1 56
22|M 4.33] 7 21] 2 24|} 4387 7 16| 2 25)| 4 42| 7 11| 2 26| 4 57| 6 56] 2 28
231Tu 48| 722 254)] 436) T17| 256 442 T12| 257 $57 657 3 2
24|W 4 81 7 23| 3 26{| 4 36| 7 18] 3 28{| 4 41| 7 13| 3 31}| 4 56| 6 57| 3 38
25|Th 4300 724 4 1| 485 719 4 4| 440 7 14| 4 8| 4 56] 6 58| 4 18
26|Fr 4. 30| 7 25| sets.|| 4 84| 7 20| sets.|| 4 40| 7 14| sets.|| 4 55| 6 59| sets.
27|Sa 429] 7 26| 8 16| 484 7 20| 8 12| 489 7 15| 8 8] 4 5. 6 59| 7 56
28|S: 4.28] 726] 911f 4383 72119 7| 488 716] 9 3| 454 7 O] 8 50
29|M 428 727|119 1f| 4 33| T 2%] 9 58| 4 38| V17 9 54| 4564 7 0] 942
30|Tu 4 27| 7 28|10 47| 4 32| 7 23[10 44|| 4 37} 7 17|10 41|} 4 54} 7 1j10 31
31{W 4 26" 7 29111 28l 4 32! 7 24'11 26(] 4 37! 7 18!11 24| 4 53" 7 2I11 16
SUN ON MERIDIAN OF WASHINGCTON.
Day oF DAY OF| DAY oF DAY OF DAY OF
MONTH|H. M. 8./|MONTH|H. M. s.l MONTH|H. M. 8.||MONTH|H. M. s.[ MONTH]H. M. 8.
1 |11 587 4 8 |11 56 24| 14 |11 56 11|] 20 |11 56 19| 26 |11 56 47
2 |11 56 57 9 |11 56 20|} 15 |11 56 11 21 |11 56 28| 27 |11 56 54
8 |11 56 50| 10 |11 56 17)| 16 |11 56 11| 22 [11 56 26{ 28 |11 57 1
4 |11 56 44)| 11 |11 56 15)] 17 |11 56 13]| 238 |11 56 31} 29 |11 57 8
5 (11 56 38|| 12 (11 56 13|| 18 {11 56 14i| 24 {11 56 86| 30 |11 57 16
6 11 56 33| 138 (11 56 12|| 19 |11 56 16} 25 |11 56 41f 31 |11 57 25
7 |11 56 23 |
/ TWILICHT.
~ PUACES. IMay. Begins, AM.y Ends, p.M. lMa.y. Bagias, A M.} Ends, p.M. lMay.lBegilns. A.M.lEDdS, P.M.
5 M ‘ H M H M. H M. R H M.
Boston....| 1 3 7 8 48 11 2 48 9 5 21 2 82 9 22
New York| 1 3 14 8 41 11 2 57 8 56 21 2 42 911
Wash’ton..| 1 3 22 l 8 38 11 3 6 8 47 21 2 58 9 1
Charleston! 1 3 48 8 12 11 331 8 22 21 321 8 82




6th Month.

JUN

E, 1922.

30 Days.

s Calendar for Calendar for
g o BOSTON, NEW YORK CITY, Calendar for Calendar for
g 8 New_England, Connecticut, ‘WASHINGTON, CHARLESTON,

N. Y State, Pennsylvania, Ohio, || Virginia, Kentucky, Georgia, Alabama,
= B Michigan, Wisconsin Indiana, Illinois, Missouri, Kansas, Louisiana, Arkansas,
) ) N. and S. Dakota, Iowa, Nebraska, Colorado, Utah, Texas, New Mexico,
=] k<] Washington, and Wyoming, and evada, an Arizona, and
5 = Oregon. Northern California. Central California. Southern California.
g 2 SuN | SuN |Moon|| SuN | SuN |[MooN|| Sun | SuN |MooN|| SUN | SUN TMOON
A ] RisES.| SETS [R. & 8.[|RiSES.| SETS. |R. & 8.||RISES.| SETS. [R. & 8.||RISES.| SETS. [R. & S.

H. MJ/H M|H M||H M|H M|[H M| H M|[H M|H M||H M[H M|H M
1)Th 4 26| 7 30|A.M.j| 4 31| 7 24/A. M.|| 4 87| 7 19]A.M.|| 4 53| 7 2|11 58
2|Fr, 4 25| 7 30/12 6] 4 31| 7 25[12 4{| 4 36| 7 2012 38|| 4 53| 7 3|A.M.
3|Sa 4. 25| 7 30{12 41|] 4 30} 7 2612 41!| 4 36| 7 20|12 40| 4 52| 7 3|12 38
4(S 424 731 115{| 480] 726 116|| 435] 721} 117|| 4521 7 4 118
5|M 424] 732 150| 430 727 152| 435|722 154)] 452| 7 4] 158
6|/Tu 4 24| 7 33] 2 27|| 429] 7 28] 2 29|} 4385 722| 232| 4527 5| 239
"W 424)738] 3 6] 429] 7 28] 3 10| 435] 723 313| 452| 7 6] 323
8|Th’ 4 23] 7 34y 8 50| 4 29] 7 29| 3 54|f 434] 7 23| 358| 4527 6] 410
9|Fr 4 23| 7 34|rises.|| 4 28] 7 30|rises.|| 4 34| 7 24|rises.|| 4 52| 7 6]rises.
10{Sa, 4 23] 7385 823|| 428] 730 819|| 434] 724 815l 45117 718 2
11(S 4.28] 736] 910f 4 28] 731} 9 7| 434] 725] 9 38l 451 7 7| 851
12{M 4 22| 7 36{ 9 51{ 4 28] 7 31] 9 48| 4 34| 7 25] 9 45| 4 51| ¥ 8| 9 34
18|Tu 4 22| 7 37110 28|| 4 28] 7 32|10 25| 4 34| 7 26|10 22{| 4 51| 7 8{10 13
14({W 4221 7 38[11 O 4 28| 7 32|10 58| 4 34| 7 26[10 56{| 4 51| 7 9|10 49
15{Th 422 7 38|11 30f| 4 28{ 7 33|11 29}| 4 34] 7 27|11 28| 4 51| 7 9|11 23
16(Fr 4.22| 7 39|11 58|| 4 28] 7 33{11 58| 4 34| 7 27|11 57|| 4 52| 7 9|11 56
17(Sa 4 22} 7 39{A.M.|| 4 28| 7 33|A.M.|| 4 34| 7 27|A.M.|| 4 52| 7 10]A. M.
18{S 4 22| 7 39|12 26|| 4 28| 7 34{12 27| 4 34| 7 28|12 27|| 4 52| 7 10]12 28
19{M 4 22| 7 39|12 55( 4 28] 7 34{12 56| 4 34| 7 28]12 57| 4 52] 7T 10] 1 1
20{Tu 4.23) 7 40| 1 25|| 4 28] 7 34| 1 27| 4 34| 7 28] 1 30|} 4 52| 7 10| 1 36
21|W 4 23] 740| 158|| 428] 734 2 1| 434 729] 2 4| 452 711] 213
22|Th 4231 7 40| 2 36| 4 29] 7 35| 2 39)| 4 35| 729 2 43|| 452 7 11] 2 54
23|Fr 4 23] 7 40| 3 19| 4 29] 7 35| 3 23|| 4 35| 7 29| 3 28|| 4 53| 7 11} 3 40
24|Sa, 4 24| 7 40| sets.|| 4 29] 7 35] sets.|| 4 85| 7 29] sets.|[ 4 53] 7 11] sets.
25|S 4 24 741} 7 55| 4 29| 7 85 7 52| 485 729] 7 48| 453 V11| 735
26)M 4 24] 7 41| 8 44{| 4 30| 7 35| 8 4X|| 4 36| 7 29| 8 38|| 4 54| 7 12| 8 26
27|Tu 4. 24) 741] 9 28|| 480 7 35| 926|| 436 729 923|| 454 712 914
28|W 4 25| 7 41110 8|| 4 30| 7 35{10 6|| 4 86] 7 29|10 4} 4 54| 7 12| 9 58
29|Th 4 25| 7 41110 44{| 4 31| 7 35|10 44|| 4 37| 7 29|10 43| 4 54{ 7 12{10 40
30|Fr 4 26] 7 41|11 19{| 4 31} 7 35[11 19|| 4 37| 7 29]11 20| 4 55| 7 12|11 20
SUN ON MERIDIAN OF WASHINCTON.
DAY oF DAY OF DAY OF)| DAYAOF DAY OF
MoONTH[H. M. 8.)|MoNTH|H. M. 8.||MoNTH[H. M. s.|MONTH[H. M. S8./|MONTH|H. M. 8.
1 |11 57 83 7 |11 58 33| 18 (11 59 438|| 19 [12 0 59|| 25 |12 2 18
2 |11 57 42 8 |11 58 44f 14 |11 59 55| 20 (12 1 12| 26 (12 2 30
8 |11 57 52 9 |11 58 55(] 15 |12 O 8| 21 (12 1 26| 27 (12 2 43
4 (11 58 2| 10 11 59 7| 16 |12 0 21} 22 |12 1 39| 28 |12 2 56
5 (11 58 12| 11 |11 59 19|| 17 {12 0 33|| 23 (12 1 52| 29 {12 3 8
6 (11 58 22! 12 |11 59 31{| 18 (12 0 46} 24 ({12 2 5} 380 {12 3 20
) TWILICHT. ° '

PLACES. lJune. Begins, AM.| Ends, P.M. |June. Begins, AM.| Ends, P.M. |June.|Begins, A Ends, P.M.
H M 2 M. H M H. M. H M. | H M -

Boston....| 1 2 18 938 |11 2 10 9 50 21 2 8 9 55

New York| 1 2 29 9 26 11 2 23 9 36 21 2 22 9 41

Wash’ton..| 1 2 42 9 14 11 2 36 923 |21 2 85 9 28

Charleston| 1 1 3 14 842 1111 3 10 849 121! 310 8 53



http:a.~a.nr

7th Month. JULY, 1922. 31 Days.
o Calendar for Calendar for .
= 3 BOSTON, NEW YOREK CITY, . _Calendar for Calendar for
g '§ New England, Connecticut, ‘WASHINGTON, CHARLESTON,
2l B || viohizan, Wicsnsin,|| T Thang titinom || “Misoutt, Ransas," || Louiand, Atkansas,
] 2 N. and 8. Dakota, Iowa, Nebraska, Colorado, Utah, Texas, New Mexico,
B =) ‘Washington, and Wyoming, and Nevada, and rizonga, and
= = Oregon. Northern California. Centralpahtornia, Southern California.
g 4 Sun | Sun |[MooN|| Sun | SuN |Moon|| Sun | Sun |Moon|| Sun | SUN |MoOON
__Q_ A RISES.| SETS. |R. & s8.}|RI8Es.| SETS. |R. & S.||RIsEs.| SETS. |R. & 8.||RISES.| SETS. |R. & 8.
H. M{H. M|H MJ|H, M|H MJH M| H M]H M|H M| H M/H M|H M
11Sa, 4 26| 7 4111 54| 4 32| 7 85|11 55{| 4 88| 7 29|11 56| 4 55| 7 12{11 59
21S 4 27 /,‘7 40]A.M.|| 4 32| 7 85|A.M.|| 4 38| 7 29|A.M || 4 56| 7 12|A. M.
3|M - 4 27] "7 40{12 29{| 4 33| 7 35|12 31|} 4 39| 7 29|12 33|| 4 56| 7 12|12 40
‘4Tu 428 740l 1 6j] 483 735 1 9|| 439 729 113|| 456 7 12| 122
5|W 4 28| 740 147|| 434] 7 34| 1 55| 440] 7 29| 155|| 457 712 2 6
6|Th 4 29| 7 40| 2 32|| 4 34| 7 84| 2 36| 4 40| 7 28| 2 41| 4 57| 7 11| 2 54
7 Fr 430| 7 39| 3 21| 435 734| 3 25| 441| 7 28| 3 30| 458 7 11| 3 44
8(Sa, 4 30| 7 39|rises.|| 4 36| 7 S4|rises.|| 4 41| 7 28|rises.|| 4 58| 7 11rises.
9IS 4 81| 7 39| 7 48|| 4 86| 7 33| 7 45|| 4 42| 7 28| 7 41|| 4 59| 7 11| 7 29
10/M 4 32| 7 88| 8 26|| 4 37| 7 83| 8 23|| 4 43| 7 27| 8 20| 4 59| 7 10} 8 10
11{Tu 432 738 9 0| 438] 732 858) 448] 7 27| 856|| 5 0] 710{ 8 48
12|W 4 33| 7 37| 931|| 4388 732 930| 444] 726] 928|{ 5 1| 7 10| 923
13|Th 4 34 7 37(110 1|| 4 39| 7 32[{10 O| 4 45 7 26] 9 59|| 5 1| 7 10| 9 56
14| Fr 4 85| 7 36{10 29| 4 40| 7 31|10 29|{ 4 45} 7 26[10 29]] 5 2| 7 9{10 28
15|Sa 4 36] 7 35[10 57)j 4 41) 7 30|10 57}| 4 46] 7 25[1058|f 5 2| 7 911 1
16|S 4 36| 7 85{11 26{| 4 42| 7 80{11 27|| 4 47] 7 24{11 29{| 5 8| 7 8|11 34
17|\ M 4 37| 7 34(11 57|| 4 42 7 29|11 59|| 4 48] 7 24{A.M.|| 5 8| 7 8|A.M.
18|Tu 4 88| 7 33|A.M.|| 4 48| 7 28|A.M.|| 4 48| 7 2312 2|| 5 4| 7 8[12 10
19\W 4 39| 7 33|12 32|| 4 44| 7 28|12 35|| 4 49] 7 23{12 38|| 5 4| 7 7|12 48
20| Th 440|732 1 11y 445] 727} 115|| 450] 722 119y 5 5/ 7 7) 1381
21{Fr 441 731 157 446 726 2 1| 4511 721 2 6|| 5 67 6] 219
22|Sa 4 42| 7 30| 2 50|| 4 46| T 26| 2 54|| 4 51] 721] 259|| 6 V|7 6] 8313
28|S 4 43| 7 29| 3 49| 4 47) 7 25| 8 54| 452] 7201 359|| 5 7|7 5] 412
24| M. 4 44{ 7 28] sets.|| 4 48| 7 24| sets.|| 4 53] 7 19| sets.|| 5 8] T 4seis.
25| Tu 444 728 8 5|| 449 728 8 3|| 454 T18] 8 Ol 5 8 7 4 7 53
26|W 4.45) 7 27] 844)| 4 50| 7 22| 843|| 455] 717 842|} 5 9| 7 3| 837
271Th 4. 46| 7 26] 9 20|| 4 51| 7 21] 9 20||-4 56] 7 17| 920|, 510 7 2[ 919
28|Fr 4 470 7 25| 9 56| 4 52| 7 20| 9 57|| 4 56] 716 9 58] 511} 7 2[10 O
29|Sa, 4 48| 7 24{10 31|| 4 53| 7 19|10 33|| 4 57| 7 15[{10 82| 5 11{ 7 1{10 41
301S 4 49] 7 23|11 9|] 4 54| 7 18{11 11}| 4 68| 7 14|11 14|| 5 12| 7 0}11 22
31{M 4 50V 7 21111 481} 4 55' 7 1711 521 4 59! 7 18111 554 5 181 7 0'A.M.
SUN ON MERIDIAN OF WASHINGTON. :
DAY OF DAY oF DAY OF DAY OF DAY OF
MONTH|H. M. &. Momala. M. s.l MONTH[H. M. 8.|MONTH|H. M., S./|MONTH[|H. M. 8.
1 12 3 82 8 |12 4 46)f 14 (12 5 85[ 20 |12 6 7| 26 (12 6 19
2 (12 8 48 9 |12 4 55| 15 j12 5 41)f 21 |12 6 10f| 27 |12 6 19
3 (12 8 55| 10 {12 5 4| 16 112 5 47| 22 |12 6 13| 28 |12 6 19
4 112 4 6| 11 |12 5 12|l 17 [12° 5 58| 28 [12 6 16{| 29 |12 6 18
5 (12 4 16| 12 [12 5 20( 18 |12 5 58} 25 |12 6 17| 380 |12 6 16
6 12 4 26)] 13 |12 5 28{| 19 |12 6 3} 25 |12 6 19| 31 |12 6 14
i 12 4 36
TWILICHT.
PLACES, |July. Begins, A Ends, P.M. lJuly. Begins, A.M | Ends, P.M. ‘July.|Begms, A.M.] Ends, P.M.
a M H M. l H M H M. H M. H M.
Boston. . | 1 2 13 9 54 11 2 24 9 46 21 2 88 9 34
New York{ 1 2 26 9 40 11 2 36 19 34 21 2 49 9 23
Wash’ton. | 1 2 40 9 27 11 2 48 9 22 I 21 3 0 9 12
Charleston! 1 |' 8 14 853 l11l 820 850 (211 329 8 43

R



~ 8th Month. AUGUST, 1922. 31 Days.

. Calendar for Calendar for
<] » BOSTON, NEW YORK CITY, Calendar for Calendar for
gl &8 YRRy || ponmavivants Onio, || Virguia, Renvadky, || Georsia. Alasas
& B Michigan, Wisoonsin,|| = Indiang. Tiinois,” || ‘Missouri, Kansas," Louisiagyué, A?k:g:.:'s,
5| 8 | Nelllawbrnd || S || S| T e
:.,; ; " Oregon. Northern California. || Central Caifornia. || Southern California.
2 2 SuN | Sun [Moon|| Sun , Sun |Moon]|| Sun | Sun |[Moon|| Sun | Sun |Moon
(=] =] RISES.| SETS. |[R & S.[|{RISES.| SETS. |R. & S.||RISES.| SETS. [R. & 8.||RISES.| SETS. |R. & S.
B m|H M|H M{|H M|H M|H M||H m|{H M|H M||B Mm[H M|H M
1|Tu 4 51 7 20{A.M.|| 4 56] 7 16]A.M.{| 5 o 7 12|A.M.|| 5 13| 6 5912 6
AW 4 52| 7 19(12 31|| 4 56] 7 15{12 35|| 5 1| 7 11|12 40|| 5 14| 6 58{12 52
3|Th 453 718 118|| 4 57) T14] 1221 5 2| 710 127|| 515 6 57[ 141
4{Fr 454 7171 2 9| 458 713 218|{ 5 3| 7 9| 2 18| 5 15| 6 56 2 32
5|Sa 4550 716[ 3 3|| 459 T12[ 8 7| 5 4] 7 8| 812{ 5 16| 6 55 3 26
6|S 456) 714 359{| 5 0f 711} 4 8|| 5 4| 7 7| 4 8| 517 6 54| 420
7|M 4 57 7 18|rises.|| 5 1| 7 Olrises.|| 5 5| 7 5|rises.|| 5 17| 6 54|rises.
8|Tu 458 712 783|| 5 2 7 8 73815 6|7 4 7 29| 518 6 53] 7 23
9w 5 017108 8|5 87 718 2/5 717 388 1| 519( 6 52 757
10{Th 5 1|7 98325 4 7 6/ 831|| 5 87 2[ 831|f 519 6 51| 8 30
11|Fr 5 2 7 88595 57 4 9 O]l 5 917 119 0| 520{-650 9 2
12|Sa, 5 87 6928/ 5 67 3 929 510 6-59| 9 31|| 521| 6 49| 9 34
18]S 5 417 5, 958| 5 77 2[10 0| 5 11| 6 58{10 2|| 5 22| 6 48[10 8
14|M 5 5|7 38|]1030} 5 8 7 0|10 33|| 5 12| 6 57|10 36|l 5 22| 6 47|10 45
15|Tu 5 617 211 7|| 5 9| 6 59{11 11|| 5 13| 6 56{11 15|| 5 23| 6 46{11 25
16|W 5 7| 7 0|11 49|| 5 10| 6 58|11 53{| 5 14| 6 54|11 57|| 5 24| 6 44/A. M.
17|Th 5 8| 6 59|A.M.|[ 5 11| 6 56|A.M.|| 5 14| 6 53|A. M.|[ 5 24| 6 43[12 10
18|Fr 5 9] 658[12 37|l 5 12| 6 55|12 41|| 5 15| 6 52[12 46| 5 25| 642 1 O
19,Sa, 510] 6 56f 132|| 513| 6 58] 136|| 516] 6 50| 1 41|| 5 26| 6 41f 1 55
20(S 511| 6 55| 234)| 5 14| 6 52| 2 38| 517 6 49| 2 43|| 5 26] 6 40| 2 56
21|M 512| 6 53| 8 42|| 5 15 6 50| 3 46|| 5 18] 6 48| 3 50|| 5 27| 639] 4 O
22|Tu 5 14| 6 52| sets.|| 5 16| 6 49| sets.|| 5 19| 6 46| sets.|| 5 28| 6 38| sets.
23|W 515] 6 50 7 16{[ 5 17) 6 48] 7 16}] 5 20| 6 45| 7'15|] 5 28| 6 37| 7 12
24|Th 5 16| 6 48| 7 53|| 5 18| 6 46| 7 54(| 5 21| 6 43| 7 54{| 5 29| 6 35| 7 55
25|Fr ' 5 17| 6 47| 8 30|| 519 6 44| 8 32|| 5 22! 6 42| 8 33|| 5 30| 6 34| 8 87
26|Sa, 518| 6 45| 9 8|l 520| 6 43| 9 10}| 5 23] 6 40| 9 13|| 5 30| 6 33| 9 20
2718 5 19| 6 44| 9 48|| 5 21| 6 41| 9 51{| 5 24| 6 39| 9 54{| 5 31| 6 32{10 4
28|M 5 20| 6 42|10 30|| 5 22| 6 40|10 34| 5 24| 6 37|10 38| 5 82| 6 31|10 50
29|Tu 5 21| 6 40{11 17|| 5 23| 6 38{11 21| 5 25| 6 36[{11 26{ 5 32| 6 29{11 39
30|W 5 22| 6 39|A.M.|| 5 24{ 6 37|A.M.|| 5 26| 6 34|A.M.|| 5 33| 6 28|A. M.
81{Th 523 63712 6" 525 635'12 11" 527 63312 16" 5 34' 6 27112 29
SUN ON MERIDIAN OF WASHINCTON.
DAY OF DAY OF DAY OF DAY OF DAY OF
MONTH|H. M. 8.||MONTH/H. M. s.”Mom'a H. M. 8.|MonTE|H. M. s.[|MONTH[H. M. ®.
1 {12 6 10| 8 |12 5 32| 14 |12 4 36| 20 |12 3 21| 26 |12 1 50
2 |12 6 7 9 {12 5 24| 15 [12 4 25| 21 {12 38 7| 27 |12 1 33
3 |12 6 2| 10 |12 5 16| 16 |12 4 18| 22 |12 2 58| 28 (12 1 16
4 12 558 11 (12 5 6] 17 [12 4 1) 23 |12 2 38| 29 [12 O 58
5 112 552/ 12 [12 4 57|| 18 |12 3 48|| 24 |12 2 22| 30 |12 O 40
6 {12 5 46| 13 {12 4 47| 19 |12 3 35| 25 |12 2 6| 31 {12 O 22
7 12 5 39 .
TWILIGHT, .
PLACES. Aug.|Begins, AM.| Ends, p.M. | Aug. Begins A.M., Ends, p.M. | Aug.lBegins. A.M., Ends, P.M.
: H M. H M. H M. H. M. H M. H. M.
Boston....| 1 2 56 9 16 11 3 12 8 57 21 3 28 8 37
New York| 1 3 5 9 17 11 321 8 49 21 3 84 8 31
Wash’ton..| 1 3 14 8 57 11 3 28 8 42 21 3 41 8 24
Charleston! 1 3 40 8382 111 3 50 820 (211 3859 8 7




9th Month.

SEPTEMBER, 1922. 30 Days.
. Calendar for Calendar for
Bl e || NEesomn || glmeir | Stmeet
g 3 s Nl\?.WY. %gis;te. i Pennsylvania, Ohlo, || Virginia, Kentucky, || Georgia. Alabarns,
b = Michigan, Wisconsin, Indiana, Illfnois, Missouri, Kansas, Louisiana, Arkansas,
© N. and S Dakota, Towa, Nebraska, Colorado, Utah, Texas, New Mexico,
% - | ‘Washington, and ‘Wyoming, and evada, an Arizona, and |
" = Oregon. Northern California. Central California. Southern California.
2 J§ SUN T SuNn MoonN|| SuN | Sun |Moon|| Sun | SuN |Moon|| SuN SuN MOON
=] [=} RIsSES.| SETS. |R. & 8.||RISES.| SETS. |R. & s.||RIsES | SETS. |R. & S.||RISES.| SETS. [R. & B.
g m|E sm|E sm||g wm|B am|e wllz w|B m|ls |85 vlE Mm|E M
1{Fr 5 24| 6 35|12 59|| 526] 6 33| 1 4| 528 681} 1 8|| 534] 626] 122
2(Sa, 5 25| 633 154]| 527| 632 158(| 529 630 2 8|| 5385/ 624 216
3IS 5 26) 632 2 51| 5 28| 6 30| 2 54{| 5 30| 6 28| 2 58| 5 36| 6 23| 3 10
4M 527 630 348|| 529| 6 28| 8 51|| 531 627 354l 536 622| 4 4
5|Tu 5 28| 6 28] 4 45)| 5 30| 6 27| 4 48|| 5 32| 6 25| 4 50{| 5 37| 6 20| 4 57
6|W 5 29] 6 27[rises.{| 5 31| 6 25|rises.|| 5 33] 6 24|rises.|| 5 87| 6 1¢|rises.
7/Th 53800 62517 3|| 532 624 % 3|| 533 6227 3|| 538 618{ 7 4
8|Fr 5382| 623] 7 31|] 533] 622| 732 534 6 21| 7 33|| 5 39| 6 16| 7 36
9{Sa 533 6221 8 0| 534 6 20| 8 2|| 535] 6 19| 8 4i| 539| 6 15( 8 10
10|S 5 34| 6 20| 832|| 535 6 19| 834|| 536 6 17| 8 3%7|| 540| 6 14| 8 45
11M 5350 618, 9 6|l 536] 6 171 910/ 5 37| 6 16| 9 13{| 5 41| 6 12| 9 23
12|Tu 5386| 6 16] 9 45| 537 6 15| 9 49|| 5 38| 6 14| 9 53| 5 41| 6 11/10 5
13|W 5 87 6 14|10 29|] 5'38| 6 14|10 34| 5 39| 6 13|10 38|| 5 42| 6 10|10 51
14|Th 5 88| 6 18|11 20|| 5 39| 6 12|11 24{| 5 40| 6 11{11 29{| 5 42| 6 8|11 42
15|Fr 5389 6 11|A.M.|| 5 40| 6 10]A.M.|| 5 41| 6 9|A.M.[| 5 43| 6 7|A.M.
16{Sa, 5401 6 9|12 17|l 5 41| 6 8|12 21|| 5 42| 6 8{12 26|| 5 44| 6 6|12 39
1718 5411 6 7] 120[| 542/ 6 7] 124|| 542| 6 6] 128|| 545/ 6 4] 140
18|M 542] 6 6] 228|| 548 6 £ 232|| 543] 6 5| 235|| 545] 6 3| 245
19|Tu 548| 6 4] 340|| 544] 6 3| 8343|| 544 6 3| 3 45| 546] 6 2| 352
20|W 544] 6 2|sets.|| 545] 6 2|sets.|| 545] 6 1|sets.|| 5§ 46| 6 O] sets.
21|{Th 5451 6 0] 6 23[| 546| 6 0] 6 24| 546} 6 0] 6 25|| 5 47| 5 59| 6 28
22|Fr 546 558 7 2 547 558 7 4f| 547 558] 7 64 548] 558 711
28|Sa, 548| 5 57| 7 42| 548) 557 7 45|| 5 48] 5 57| 7 48)| 5 48| 5 56| 7 56
24(S 549| 5 55| 8 25| 5 49| 5 55| 8 29|{'5 49| 5 55 8 82| 5 49| 5 55| 8 44
25|M 5 50| 558] 911| 550] 5 53| 915|| 550 553 920 550 554] 933
26| Tu -5 511 5 51|10 - 1{f 5 51| 5 52{10 6}| 5 51} 5 52{10 10{| 5 50| 5 52|10 24
27|W 5 52| 5 50[10 54{| 5 52| 5 50|10 58 5 51| 5 50{11 3|| 5 51| 5 51|11 17
28|Th 5 53| 5 48|11 48|| 5 53| 5 48|11 53| 5 52| 5 49|11 58| 5 52| 5 50|A.M.
29|Fp 5 54| 5 46|A.M.|| 5 54{ 5 47|A.M.|| 5 53| 5 47|A. M.|| 5 52| 5 48[12 11
30{Sa, 5 55| 5 44|12 45| 5 55| 5 45[12 49)| 5 54| 5 45|12 58|| 5 53] 5471 1 5
SUN ON MERIDIAN OF WASHINGTON.
DAY OF DAY OF DAY oF DAY OF| DAY OF
MoNTH|{H., M., S.||MONTH(H. M. S.||MoNTH|H. M. 8. MONTxalﬂ. M. S.”MONTB H M. 8.
1 12 0 4 7 {11 58 6{| 18 |11 56 1 19 |11 58 54{| 25 (11 51 49
2 |11 59 45 8 |11 57 45| 14 |11 55 40| 20 |11 53 33l 26 |11 51 28
3 |11 59 25 9 111 57 25{| 156 |11 55 19|} 21 |11 53 12|} 27 |11 51 8
4 ' 59 6| 10 (11 57 4| 16 |11 54 58| 22 |11 52 51 28 |11 50 48
5 |11 58 46)] 11 |11 56 43} 17 |11 54 87|| 23 |11 52 30|| 29 |11 50 28
6 '11 58 26! 12 11 56 2¢!l 18 111 54 16/l 24 '11 52 10l 30 11 50 8
TWILICHT.
PLACES. |S_ﬂ)i Begzins, AM | Ends, p.M. lSept, Begias, A.M.] Ends, P.M. ISept Begins, A.M.] Ends, P.M,

[ H. M. H. M. H M. H. M. H. M. H M.
Boston....| 1 3 44 8 15 11 3 58 7 54 21 4 11 7 34
New York| 1 3 49 8 10 11 4 2 7 50 21 4 14 7 82
Wash’ton..| 1 3 54 8 5 11 4 6 747 21 4 17 7 29
Charleston| 1 4 9 7 51 11 4 17 7 86 21 4 25 7 21
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10th Month. OCTOBER, 1922. 31 Days.
. Calendar for Calendar for
g ] BOSTON, NEW YORrK CITY, Calendar for Calendar for
gl 3 NV R || pennsyivanis, Onio, || virgan, Renvadiy, || Georsia: Alabata
s B Michigan, Wisconsin,||  Indianw, Tiinois,” || Missouti, Kansas,” |, Lowsiang, Arkansas,
2 E] N. and S. Dakota, Iowa, Nebraska, Colorado, Utah, Texas, New Mexico,
b =2 ‘Washington, and Wyoming, and evada, an Arizona, an
= = Oregon. Northern California. Central California. Southern California.
g 2 SUN | SuN |MoOON|| SUN | SUN |MoonN|| SunNn [ SuN |MoOON|| SuN | SUN |MOON
A =] RISES.| SETS. |R. & 8.||RISES.| SETS. [R. & 8.|/|RISES.| SETS. |R. & S.||RISES.| SETS. |R. & S.
H M.|H M|H M| H M|H M|H M[|H M|H M|H M[H M[H M|H M
1{S 556 543| 142| 556 543| 1 46| 555 5 44{ 1 49|| 5 54| 5 46| 1 59
2|M 557 541] 240( 557 542] 2 42| 5 56| 542| 2 45)| 5 54] 5 44| 2 52
3[Tu 5 58| 539 336{ 558 540] 338 557 541] 3 40|| 5 55| 5 43| 3 45
4w 6 O 538 4383|| 559 538| 484|] 558 5389| 435|| 556| 542| 438
5(Th 6 1| 5 36|rises.|| 6 0| 5 37|rises.|| 5 59| 5 38|rises.|| 5 56| 5 40|rises.
6|Fr 6 21534/ 6 8)]] 6 1/ 535/ 6 5| 6 0] 536/ 6 6|]| 557 539 611
71Sa, 6 3| 532| 634 6 2 534| 636)] 6 1| 535 6 39)| 558| 538 646
8|S 6 4/ 53817 7| 6 3[ 532 710|]| 6 2| 533] 7 14|| 5 58| 537 7 23
9IIM 6 5| 529 745 6 4] 530 748|] 6 3| 531 7 52[| 559] 535| 8 4
10{Tu 6 6| 527 826|| 6 5 529 831|| 6 4] 530| 835/ 6 0| 534|848
11w 6 7] 526 914| 6 6 527 918|| 6 5{ 528] 923|| 6 1| 533] 937
12|Th 6 8| 524{10 7|l 6 7| 526/1011|| 6 6| 5 27[10 16)] 6 1| 5 32|10 30
13|Fr 6 10} 522[(11 6/ 6 8| 5 24[11 10|| 6 7| 5 25{11 14|| 6 2| 5 30(11 27
14|Sa 6 11| 5 21{A.M.|| 6 9| 522/A.M.|| 6 8| 524/A.M.[| 6 3| 5 29/A.M.
151S 6 12 5 1912 10{| 6 10| 5 21|12 14|| 6 9| 5 23{12 17|| 6 4| 5 28[12 28
16}M 613 518] 118} 6 12| 5 19| 121|| 6 10{ 5 21| 1 24| 6 4| 527 182
17|Tu 614 5 16| 229 6 13| 5 18| 231|| 6 11| 5 20| 233|] 6 5| 526{ 2 38
18|W 6 16] 5 14| 3 42{ 6 14{ 5 16| 3 43|| 6 12| 5 18| 3 44|| 6 6] 5 24| 3 46
19!Th 6 17| 5 13| 4 56| 6 15| 5 15| 4 56| 6 13| 5 17| 4 56)| 6 7| 5 23| 4 55
20{Fr 6 18| 5 11| sets.|| 6 16| 5 13| sets.|| 6 14| 5 16| sets.|| 6 7| 5 22| sets.
21/Sa 619] 510 6 14]] 6 17| 5 12| 6 18|| 6 15| 5 14| 6 21{| 6 8| 5 21| 6 31
22[S 620 5 8 7 O]l 618/ 510[ 7 4{| 616] 513| 7 8| 6 9| 5 20| 7 20
23|M 622 5 7| 750 6191 5 9| 7 54| 6 17| 5 11| 7 59| 6 10| 519 8 12
24(Tu 623 5 5| 843|[ 620f 5 8| 848|| 6 18] 5 10| 8 53|| 6 11| 5 18| 9 7
25|W 624 5 4] 939|| 622 5 6] 944 619] 5 9| 948|| 6 11| 5 17|10 2
26/Th 6 25{ 5 2|10 37|| 6 23] 5 5(10 41|| 6 20] 5 8|10 45|| 6 12| 5 16{10 58
27|Fr 626] 5 1|11 34)| 6 24] 5 4{11 38|| 6 21| 5 6|11 42|] 6 18| 5 15|11 52
28|Sa, 628/ 5 OA.M.|| 625 5 2|A.M.|| 6 22| 5 5(A.M.|| 6 14| 5 14|A. M.
29(S 6 29| 4 58|12 32| 6 26] 5 1|12 35{| 6 23| 5 4|12 38| 6 15| 5 13|12 46
30|M 630 457 129]] 6271 5 0] 131} 624] 5 3| 1344 6 16] 5 12[ 1 40
31|Tu 6 31! 4 56! 2 26]] 6 28! 4 58! 227} 625! 5 1! 2 29{| 6 16! 5 11! 2 32
SUN ON MERIDIAN OF WASHINGTON.
DAY OF DAY OF| DAY OF DAY OF DAY OF)
MONTH|H., M. 8.[[MONTH|H. M. 8.|MONTH/H. M. 8./|MONTH|H. M. s.l MONTH|[H, M. 8.
1 {11 49 49 8 |11 47 41 14 |11 46 8| 20 |11 44 55[ 26 |11 44 5
2 |11 49 30 9 |11 47 25| 15 |11 45 55| 21 |11 44 45\ 27 |11 43 59
3 (11 49 11}} '10 (11 47 8|| 16 {11 45 42|| 22 |11 44 36| 28 |11 43 54
4 |11 48 52| 11 |11 46 53|f 17 |11 45 29| 23 |11 44 27| 29 |11 43 50
5 |11 48 34{] 12 |11 46 37| 18 [11 45 17)] 24 |11 44 19{] 30 |11 43 46
6 |11 48 16)| 13 |11 46 23| 19 |11 45 6| 25 |11 44 12|| 31 |11 43 43
7 111 47 58
TWILICHT.
PLACES. lOci;. Begins, A Ends, P.M. | Oct . {Begins, A.M.| Ends. p.M. Oct.lBegins, A.M.| Ends, p.M.
H M. H. M. H. M. H. M. H. M. B M
Boston....| 1 4 23 716 11 4 84 6 58 21 4 46 6 43
New York| 1 4 25 14 11 4 85 6 57 21 4 46 6 43
Wash’ton..| 1 4 27 712 11 4 37 6 56 |21 4 46 6 43
Charleston| 1 4 32 7 %7 t11! 4 39 654 1211 446 6 43
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11th Month. NOVEMBER, 1522, 80 Days.
. Calendar for Calendar for
=] 9 BOSTON, NEW YORK CITY, Calendar for Calendar for
g £ New England, Connecticut, ‘WASHINGTON, CHARLESTON,
= B N. Y. State, Pennsylvania, Ohlo, || Virginia, Kentucky, Georgla, Alabama,
Gl Michigan, Wisconsin, Indiana, Illinols, Missouri, Kansas, Louisiana, Arkansas,
g 2 N. and 8. Dakota, | Iowa, Nebraska, Colorado, Utah, Texas, New Mexico.
2 ‘Washington, and yoming, and Nevada, and Arizona, and
- “ Oregon. Northern California. Central California. Southern California,
B %‘ SUN | SUN |MoonN|| SuN | SuN |MoonN{| SuN | SuN jMoon|| SuN | SUN MoOoON
A A ||Rmses.| SETs. [R. & 8.||RisES.| SETS. |[R. & 8.||RIsES.| SETS. |R. & 8.||R1SES.| SETS. |R. & 8.
H. M. H MJH M|lH MJHE M|H M| H M|H M|H M| H M]|H M|H M
1w 6 33| 4 54| 3 22| 630 457 323|| 627 5 O 324|| 6 17| 5 10 3 25
2(Th 6 34] 4 53] 4 19{ 6 31| 4 56| 4 19]] 6 28] 4 59| 419 6 18] 5 9| 4 17
3|Fr 6 35| 452] 517 632 455 516|| 6 29| 4 58| 5 14| 6191 5 8] 510
4{Sa 6 86| 4 50|rises.|| 6 33| 4 54|rises.|| 6 30| 4 57|rises.|| 6 20| 5 7|rises.
51S 6 38| 4 49| 5 44| 6 34| 4 52| 5 48| 6 31} 456] 552|| 621| 5 6] 6 3
6| M 6 39] 4 48| 6 25|| 6 36] 4 51| 6 29]| 6 32| 4 55] 6 34|] 6 22| 5 6| 6 46
7|Tu 6 40{ 4 471 7 11|| 6 37| 4 50 7 15{| 6 33| 4 54| 7 20| 6 22| 5 5| 7 34
8|W 6 41| 4 46| 8 2|| 638 449 8 7|| 6 34| 4 53| 812| 623 5 4| 825
9{Th 6 42| 4 45] 8 59)| 6 39] 448] 9 3|| 635 452 9 8| 624| 5 3] 921
10{Fr 6 44 4 44(10 0| 6 40| 4 47|10 44| 6 37 4 51|10 8| 6 25| 5 8|10 20
11}Sa 6 45] 4 48|11 5)| 6 41| 4 46|11 8|| 6 38| 4 50|11 12|| 6 26] 5 2[11 21
12{S 6 46] 4 42(A.M.|[ 6 43| 4 45[A.M.|[ 6 39| 4 49|A.M.|| 6 27} 5 1|A.M.
13IM 6 47 4 41|12 13| 6 44| 4 44|12 15)| 6 40| 4 48|12 18|| 6 28| 5 1{12 24
14{Tu 6 49| 440! 1 22(| 6 45| 4 44| 1 28|l 6 41{ 448} 125|| 629} 5 O 128
15|W 6 50] 4 39| 2 33|| 6 46] 4 43| 2 34|| 6 42| 4 47| 2 84| 6 30] 5 O 2 34
16{Th 6 51| 4 38| 8 45|] 6 47] 4 42| 3 45| 6 43| 4 46] 3 44|| 6 30| 4 59| 3 41
17|Fr 6 52| 4 87 4 58| 6 48| 4 41| 4 57)| 6 44| 4 45] 4 55{| 6 31| 4 58| 4 49
18/Sa 6 54] 4 36| sets.|| 6 50| 4 40| sets.|| 6 45] 4 45| sets.|| 6 32| 4 58] sets.
19|S 6 55| 4 35| 5 35| 6 51| 4 40| 5 39|| 6 46{ 4 44| 5 44]| 6 83| 4 57| 5 56
‘20|M 6 56| 4 34] 6 28| 6 52| 4 39| 6 32| 6 48] 4 43| 6 37|| 6 34| 4 57| 6 51
21{Tu 6 58( 4 34| 7 24| 6 53] 4 39| 7 28|| 6 49| 4 43| 7 33|| 6 35} 4 57| V 47
22|W 6 59| 4 33| 8 22| 6 54| 4 38| 8 26|] 6 50 4 42| 8 31|| 6 36| 4 56| 8 44
23| Th 7 0f 432] 921f 6 55| 438] 925| 651| 442] 929 687 456] 941
24|Fr 7 1] 4 32|10 21| 6 57| 4 37|10 24| 6 52| 4 41{10 27 6 38| 4 56{10 37
25|Sa, 7 2| 4 31|11 19{] 6 58] 4 36{11 22|| 6 53] 4 41|11 24| 6 39| 4 55|11 31
26|S 7 8| 4 81|A.M.|| 6 59 4 36]A.M.|| 6 54{ 4 40{A.M.|| 6 40| 4 55|A. M.
27I1M 7 4] 430112 16]| 7 0] 4 85[12 18|| 6 55| 4 40]12 20|| 6 40| 4 55|12 24
28|Tu 7 6} 430l 113)| 7 1| 435] 1 14{ 6 56| 439} 1 15/|| 6 41] 4 54( 1 17
29|W T 7 429 210 7 2| 434] 210)] 6 57 489 2 10| 642| 454 2 9
30{Th 7 8 4298 6|7 3 434} 3 6|| 658{ 489] 3 5| 643] 454 3 2
SUN ON MERIDIAN OF WASHINGTON.
DAY oF DAY OF) DAY OF DAY OF DAY OF
MoONTH|H. M. 8./|MONTH{H. M. 8.||MONTH|H. M. 8.||MONTH[H. M. 8./[MONTH[H. M. 8.
1 |11 43 41 7 111 43 45 13 |11 44 19| 19 (11 45.24 25 |11 46 59
2 {11 43 389 8 |11 48 48|| 14 [11 44 27| 20 (11 45 38| 26 |11 47 17
3 |11 48 39 9,111 43 53|| 15 |11 44 37| 21 |11 45 52|l 27 {11 47 86
4 111 48 89|| 10 |11 48 58} 16 |11 44 48| 22 |11 46 8|| 28 |11 47 56
5 |11 48 40f 11 |11 44 4 17 |11 44 59| 23 |11 46 24| 29 |11 48 17
6 ]11 43 42| 12 |11 44 11 18 111 45 11 24 (11 46 41 30 |11 48 388
TWILIGHT.
PLACES. |Nov. Begins, A.M.| Eods, P.M. Nov.|Begns, A.M.| Ends, P.M. ‘Nov. Beging, A.M.| Ends, P.M.
H. M. H. M. H M. H., M. H. M. H. M.
Boston....| 1 4 58 6 29 i1 5 9 6 19 21 5 19 6 12
New York| 1 4 57 6 29 11 5 8 620 |21 5 18 6 14
Wash’ton..| 1 4 57 6 30 11 5 6 6 21 21 5 16 6 16
Charleston! 1 4 54 6 33 11 5 2 6 26 21 5 10 6 22
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12th Month. DECEMBER, 1922. 31 Days.
. Calendar for Calendar fof
o . NEW YOREK CITY, Calendar for Calendar for
PR || vl || Seet ||| S| o ShSE
= = Michigan, Wisconsin,|{| = Indiana, Illinois, o Missout ', Kansa,s?’ Log?siglfa’, A%kg.'g;:é.
) @ . and S. Dakota, owa. Nebraska, Colorado, Utah, Texas, New Mexxco,
<] 8 ‘Washington, and Nevada, and Arizon:
= - Oregon. Northem Caillornia. Central California. Southern Califorma
Bl B || sow | sux |[Moon|| Sun | Sun |[Moon|| Sux | Sun [Moon|| Sun | Suk JMoon
A R RISES.| SETS. (R. & 8.||RISES. | SETS. [R. & s./|RisES.| SETS. [R. & s./|RIsES.| SETS. |R. & 8.
H M./H M|H M|H M|H M|H M|H M|H M|H M| H M|H M|H M.
1|Fr 7 9 429 4 5/ 7 4] 4383] 4 3| 659} 439 4 1)| 6 44| 4 54| 3 56
2|Sa 710 428 5 3l 7 5/ 483 5 O|f 7 O] 438] 458 645 4 54| 4 50
3|S 7111 428 6 1|l 7 6| 433] 558|] 7 1] 4 38| 555|| 6 46| 4 54| 545
41M 7 12| 4 28|rises.|| 7 7| 4 33|rises.|| 7 2| 4 38|rises.|| 6 46| 4 54|rises.
5|Tua 718 428 556 7 8 432[ 6 1f| 7 8| 438| 6 6| 6 47| 4 54| 6 20
6(W 714 428| 6587 9] 432 657|| 7 4 488 7 2|| 6 48| 454 715
7{Th 715 427 7 58| 7 10| 432 757|| 7 5| 438 8 2| 649| 4 54| 8 14
8|Fr 716 427 857 11| 4321 9 1|l 7 6| 4 38| 9 4 6 50| 4 54| 9 14
9|Sa 717 427110 44 7 12| 4 32{10 6| 7 7| 4 38{10 9| 6 50| 4 54{10 17
10(S 7 18{ 4 27(11 12{| 7 13| 4 32|11 14{| 7 7} 4 38{11 15| .6 51| 4 54{11 20
111M 719] 4 27|A.M.|| 7 14] 4 32|A.M.|| 7 8| 4 38|A.M.|| 6 52| 4 54 AM
12|Tu 7 20{ 4 28(12 21| 7 14| 4 33|12 21|| 7 9| 4 38(12 22| 6 53| 4 55|12 24
13|W 7 20| 4 28 1.30}|| 7 15| 4 83| 130)| 710} 4 38| 130)| 6 53] 455 128
14|Th 7 21| 4 28| 2 40| 7 16| 4 33| 2 39| 7 10| 4 39| 2 38|| 6 54| 4 55| 2 33
15|Fr 722 4 28| 8 50| 717 4 33| 3 48| 7 11| 4 39 3 46|| 6 55| 4 55| 3 88
16|Sa 7 28| 4 28] 4 59| 7 18| 4 34) 4 57|| 7 12| 4 39| 4 54{| 6 55| 4 56 4 43
17]S 728 429 6 6| 7 18| 434 6 2| 7 13| 4 39| 559 6 56| 4 56| 5 47
18|M 7 24| 4 29| sets.|| 7 19| 4 34{ sets.|| 7 13| 4 40| sets.|| 6 57| 4 57| sets.
19|Tu 725 4290 6 5| 719| 435 6 9| 7 14| 4 40| 6 14|| 6 58] 4 57| 6 28
20| W 725{ 4380 7 5|| 720 435 7 9|l 714| 4 41] 7 18| 6 58] 4 58] 7 26
21{Th 726 430{ 8 5|l 720 436 8 9|| 715 4 41| 8 13|| 6 58| 4 58] 8 23
22|Fr 7260 431| 9 5|| 7211 436] 9 8j| 715 4 42| 911)| 6 59| 4 58] 919
28|Sa 727 4 31{10 4 7 22| 4 36]10 6]l 7 16[ 4 42|10 8|| 6 59| 4 59{10 14
24(S 727 43211 1) 7 22| 4 37{11 3| 7 16{ 4 48|11 44| 7 0] 4 59|11 8
25|M 7 28| 4 32[11 58| 7 22| 4 38[11 59| 7 17| 4 43|11 59| 7 0] 5 OJA.M.
26{Tu 7 28| 4 33|A.M.|| 7 23| 4 38]A.M.|| 7 17| 4 44|/A.M.J| 7 0] 5 1112 ©
27'W 7 28| 4 34{12 55|| 7 23| 4 39|12 55|| 7 18| 4 44{12 54(| 7 1| 5 112 52
28|{Th 7290 434 152 724 440] 151f 718} 445 150|| 7 1} 5 2| 145
29{Fr 729 4 35| 2 50| 7 24| 4 40| 2 48| 7 18] 4 46| 2 46| 7 2| 5 2| 239
30|Sa, 729 436] 348|| 7 24| 4 41| 345| 7 18] 447} 343l 7 2| 5 8| 338
3118 729 437 446" 724 442 443" 719 447 440" 7 21 5 4 428
SUN ON MERIDIAN OF WASHINCTON.
DAY OF DAY OF DAY OF DAY OF, DAY OF
MONTH|H. M. 8./|MONTH|H. M. s.! MONTH|H. M. 8. Mom‘ﬂla. M. S.”MONTH H M. 8.
1 |11 49 0 8 |11 51 50{] 14 |11 54 35|| 20 [11 57 82| 26 |12 0 32
2 |11 49 22 9 |11 52 16)] 15 |11 55 4| 21 |11 58 2| 27 |12 1 1
3 |11 49 46| 10 |11 52 48ff 16 (11 55 88| 22 (11 58 32| 28 |12 1 31
4 |11 50 9)| 11 (11 53 11|| 17 [11 56 3| 23 [11 59 2|| 29 |12 2 O
5 |11 50 34{| 12 |11 53 39| 18 |11 56 32| 24 |11 59 32| 80 |12 2 29
6 |11 50 59|| 18 11 54 7|| 19 (11 57 2|| 25 |12 O 2|| 31 |12 2 58
7 111 51 24 ’
TWILICHT.
PLACES. |Dec Begms.AM 1 Ends, P.M. |Dec Begins, A.M.| Ends, P.M. |Dee.|Begins.A.M. Ends, p.M.
H., M. H M. H M. H. M. CH, M.
Boston....| 1 5 29 6 9 |11| 538 6 9 |21] 544 612
New York 1 5 27 6 11 11 535 6 11 21 5 42 6 14
Wash’ton..] 1 5 25 6 138 11 5 383 6 14 21 539 6 17
Charlestonl 1 517 6 21 11t 5 24 622 1211 5 30 6 26




Astronomical—Time Conversions—Sunrises, Eic.
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THE CALENDAR IN STANDARD TIME FOR CITIES IN THE U. S.
(How to ascertain same for 120 U. S. Cities from Local Mean Time Cal. on 12 preceding pages.)

Use Calendar for Use Calendar for Use Calendar for Use Calendar for
BOSTON. NEW YORK CItyY. ‘WASHINGTON, D. C. CHARLESTON.
M. M.
CONNECTICUT. CALIFORNIA (Cem,ral) ALABAMA.
Bolse City... add 45 Mb|Bridgeport....sub 7 E |San Fran..... oblle.......su Ct
Pocatello “en .add 30 M [Hartford..... sub 9 Eb COLORADO. Momgomery .sub 15 C
New Haven...sub 8 E |Col. Springs. . oM ONA
Porcland - sub 19 Eb Chica ILmNonb 9 Cb PDﬁggleg. LTI, 3 %‘& Phoenix...... add 28 M
MassacHUsETTs, | |Chlcago...... sub 9 Chjtueblo. .. ... - X
- Bgu[;rmlsﬁ o) Sprlngﬁeld ..sub, 1 Ce DELAWARE. Hot Sm‘?&?’fiﬁ% 12 Cb
al sug BE | “%mmmb 0 W‘g{;}rﬁgx‘}éﬁf&miE Little Rock...add 9 Cb
ell. ., .sul 5 E mvansville. . . .su g o, OF .
Springfield.’.'sub 10 E |Fort Wayné. 'sub 20 € (Washington...add 8 I | CALIFORNIA (Southern),
‘Worcester. . b 13 E |Gary.........sub 11 C* KANSAS. Monterey add Pc
an GAN ﬁld‘i(anapolis. .sutI; %2 ge a%ple]};a. ceas ,agg %g 8 San Diego. ...sub 1
okomo. . . . .sul chita...... a, e
Bge.tgloeigr.e‘e?:. .sub :1;9 % Terre Haute. .sub 10 Ce KENTUCKY. SantaBarbarasub 1 Pb
Grand Rapids.isub 17 C TOWA. Frankfort....sub 20 C |yyors0n Ef
MINNESOTA. Burlington....add 5 C |Léxington. . lsub 22 C %&é‘s \(')VeVslc“e ggd 37 h
nmneapous “add 13 Ce |Cedar Rapids.add 7 Cb [Loulsville....sub 17 C |prigmi, Eh
MONTANA Davenport.. 0C MARYLAND.
Butte........add 30 Mec|Des Moines ..add 14 C |Baltimore....add 6 E |xtanta. Cb
YoRK. Sioux City....add 26 Cb MISS OURI Augusta B
any....... b. 5 E NEBRASKA. Jefferson City.add 9 C |mMacon.. B
Binghamton. .add 4 E |Lincoln add 27 ¢ |Kansas City..add 18 C [Savannah. E
Buffalo....... add 16 E [Omaha.. C |Springfield... ‘add 13 Ce LOUISIANA.
;ou%hkteepsie :31‘1,1()1 13 % ORIO. St. Louisl.ﬁ} -‘;A-ggd 1c gfw oOrleans.. a lg 8!
ochester, . . .ai i . rev eport. . . as -
Schenectady..sub 4 E 8{23;?:5’3‘ ,,,sub 22 Se Carson City..sub 1 P MISSISSIPRL.
Syracuse . .add 5 E |Columbus. C NEW JERSEY. Jackson. ..... add 1 C
Utica. . .add 1E Ce |Atlantic City.sub 2 E . C
No AKOTA. E |Trenton...... sub 1 E -
Bismarek.. ... add 43 Cd 6 C NORTH CAROLINA.
SOUTH DAKOTA, E |Raleigh...... add 15 Eg SOUTH CAROLINA
Plerre........ add 41 Cb OKLAHOMA. Charleston. . .add 20 E
dd 1 E [Muskogee....add 21 Cg [Columbia. ...add 24 Eb
Portland. . ... add 11 Pc d Eb |Ok'h'a City...add 30 Cg TENNESSEE .
alem........ add 12 Pc |Harrisburg...add 8 E UTAH. Memp! . 0 Ce
GTON. Philadelphia..add 1 E |8. Lake City..add 28 Mb Nashvllle ..... ‘sub 13 Ce
..add 20 B VIRGINIA,
add 3 E |Norfolk. ..... add
ODE ISLAND. Richmond. . add 10
WISCO! Providence. . .sub 14 Eb WEST VmGNIA
Madison C YOMING. Charleston. ..add 26 E add
Milwaukee....sub 8 C |Cheyenne....sub 1 M |[Wheeling..... add 22 Eb [San Antonlo -add 34 Cf

Directions:~—For New York City, subtract 4m from the Calendar for that city and the result is in
Eastern standard time; for other cities, use the Calendar named at head of column and add or subtract
the given number of minutes; this gives the required standard time, which is eastern, central, mountain or

Pacific, according as the letter

E, C, M

or P is found in the table.

A small letter indicates that in case

of sunrise and sunset, a correction for latitude is advisable; which correction is to be found in the table below,
in the column headed by the small letter and on line with the date.

CORRECTION TO SUNRISE.

DATE. b. c d e. 1 g. h.

M, M. M M. M. M.
4 add 8 add 17 sub 4 sub 7 sub 9 sub 17
4 add 7, add 14 sub sub 6 sub 8 sub 15
3 add 6 add 11 sub sub 5 sub 6 sub 12
2 add 4 add 8 sub 2 sub 4 sub 4 sub 9
1 add 2 add 4 sub sub 2 sub 2 sub 5
0 0 add 1 sub 1 0 sub 1
1 sub 2 sub 3 add add 1 add 2 add 4
2 sub 4 sub 7 add 2 add 3 add 4 add 8
3 sub 6 sub 11 add add 4 add 6 add 11
4 sub 7 sub 15 add 4 add © add 8 add 14
4 sub 8 sub 18 add 4 add 7 add . 9 add 1

4 sub 9 sub 19 add 4 add 7 add 9 | add 18
4 sub 9 sub 19 add 4 add 7 add 9 add 17
3 sub 8 sub 17 add add 6 add 8 add 16
3 sub 7 sub 14 add add 6 add 7 |- add 14
2 sub 5 sub 10 add adv & add 5 add 10
1 sub 3 sub 6 add add 3 add 3 add 6
1 sub 1 sub 2 add add 1 add 1 add 2
0 add 1 add 1 0 sub 1 sub 1 sub 2
1 add 3 add & sub 1 sub 3 sub 3 sub 6
2 add b5 add 9 sub 2 sub 4 sub & sub 10
3 add 8 add 13 sub 3 sub 5 sub 7 sub 13
4 add 8 add 16 sub 4 sub 6 sub 8 sub 16
4 add 8 add 17 sub_ 4 sub 7 ! sub_9 sub 16

oTE.~The same correction is applied to sunset as to sunrise, but in the opposite way; subtracted

Nor
instead of added and vice

0ersd.
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THE MOON.

OF all the secondary planets the earth’s satellite | not perpendicular to the plane of her orbit, but de-
18 by far the most interesting and important. The | viates therefrom by an angle of about 6° 41°. In
oon completes her circuit around the earth in a | consequence of this fact the poles of the moon lean
period whose mean or average length is 27 days| alternately to and from the earth. When the north
7 hours 43.2 minutes; but ia consequence of her | pole leans toward the earth we see somewhat more
motion in common with the earth around the sum, | of the region surrounding it, and sSomewhat less
the mean duration of the lunar month, that is, the | when it leans the contrary way. This displacement
time from new moon to new moon, is 29 days 12 | is known by the naine of libration in latitude. By
hours 44.05 minutes, which is called the moon’s | reason of irregular motion in her orbit, we see more
synodical perlod. If the earth were motfonless in : of her eastern or western edge at one time than at
space the moon’s orbit would be nearly an ellipse, | another. This phenomenon is known as libration
having the earth 'in one of the foci; hence her dis- | in longitude.
tance from phe earth varies during the course of a The moon’s surface contains about 14,657,000
lunar month. Her mean distance from the earth | square miles, or nearly four times the area of Europe.
is 238,862 miles. Her maxlmum distance, however, | Her volume is 1-49 and her mass 1-81 that of the
may reach 252,715 miles, and the least distance to | earth, and hence her density is about 3-5 that of the
which she can approach the earth jis 221,466 miles. | earth, or about 3 2-5 that of water. At the lunar
Her diameter is 2,160 miles, and if we deduct from | surface gravity is only 1-6 of what it is at the earth,
‘her distance from the earth the sum of the tworadiiof | dnd therefore a body which weighs 6 pounds here
the earth and moon, viz., 3,963 and 1,080 miles, re- | would weigh only 1 pound there.
spectively, we shall have for the nearest approach| The centre of gravity of the earth and moon, or
of the surface3 of the two bodies 216,423 miles. | the point about which they both actually revolve
Her orbit is a very intricate one, because the earth | in their course around the sun, lies within the earth;
in moving around the sun carries the moon along | it is 1,050 miles below the surface.
with it; hence the latter is sometimes within and | The tides are caused mainly by the moon; the tide-
sometimes without the earth’s orbit. Its form is Takﬂs';fog?gfgr;)fc;?#g;g%ﬂ es‘(‘)’lldb;’(}gg %sh;tl :l‘l)e5;:[10011
that of a serpentine curve, always concave toward | ;o %" Gead world destitute alike of air and Water.
the sun, and its plane is inclined to the plane of the | Byt the recent observations of W. H. Pickering
earthi’s orbit at an angle of 5° 9’, in consequence of | made at Mandeville, Jamaica, go to show that many
which our satellite appears sometimes above and | changes occur with the alternation of lunar day
sometimes below the plane of the earth’s orbit, %g.ﬂer;rlsgh;ﬁ a (%i‘]ee”;lt suow ﬂa‘%‘;%’;,.“&‘,’é il’)lm?lg ’-'g?é‘nstggg
through which she passes twice in a revolution. t i
These points of intersection with the ecliptic are %‘égi(s ";frrg’ s,,‘g,f;’.'cygppdéé‘,““%he""ﬁ%%n'sThseurrlaféglﬁg
called nodes, and it is only at or near them that | pitted with volcanic craters; some of these measure
eclipses can occur. The nodes have a retrograde | 100 miles across. FEach crater is surrounded by a
motion, which causes them to make an entire revolu- ’gf)‘;‘é}]lfgmtg "i,gicié",?ﬁg“"tﬁeo;gogrée‘x’gvén 1111 e{!%?}s' sﬁgﬁ
ton In 18 years 218 days 21 hours 22 minutes and 46 | 1506 5nd continuolsly active volcanic reglons
seconds. Both sun and moon return toa node after | ypon the surface of our carth. But the activity ot
18 years and 11 days, so that an eclipse is followed | the lunar voleanc s is now confined to the quiet
by another of the same general character at the end | emission of steam jets like those found in our Yellow-
of this period, which was well known to the ancients, | Stone National Park. _Certain variable dark areas
who called it the Saros, and which was made use of | °1 the moon may be due to vegetation,
by them in roughly predicting eclipses. THE EARTH'S ATMOSPHERE.

The moon always presents the same face to us, The earth’s sensible atmosphere extends more than
as is evident from the permanency of the various 100 miles in height. The condition and motions of
markin, this aerial ocean play a most important part in the

gs on her surface. This circumstance proves | getermination of climate, moditying, by absorbing

A ) , »

that she revolves on an axis, and the tm}e of rota- | the otherwise intense heat of the sun, and, when

tion Is exactly equal to the time of revolution around | laden with clouds, hindering the earth from radiating
the earth, viz., 27.32166 days. The moon’s axis is | its acquired heat into space.

HALLEY’S COMET.

OF the great number of comets which have tem- | Ages; it was the first whose return was predicted by
porarily visited our solar system or have become | an Astronomer Royal of England, and will therefore,
ermanent members of it none has surpassed Halley's | for these reasons, be_an object of great scientific
n historical associations. It has a record dating | interest for all time. ItS periodic time i3 76.8 years,
back to B. C. 240; its visitations spread alarm and | and in April, 1910, it made the perihelion passage
consternation throughout Europe during the Middle ! for the twenty-ninth time.

ENCKE'S COMET.

The second of the periodic comets to be discoverea | is constantly accelerating and its period is decreas-
was Encke's, as Halley’s was the first. Encke’s | ing in proportion, being now 1,203 days as compared
Comet has the shortest period known, namely, | with 1,205 days in 1819. At first this was ascribed
about forty months. The observed visitations, from | to a resisting medium; but it is more probably due
January, 1819, to June, 1921, form an uninterrupted | to repeated passage of the comet through a cloud
series, thirty-two in number. R of meteors.

Encke’s is unique among comets in that its motion

COMETS OF 1843 AND 1882.

In the last 100 years only two comets have been brilliant enough to be seen by day with the unaided eye.
Of these one was in February, 1843; the other, in September, 1882. Together with the comet of 1668 and
that of 1887, they form a cbmet group; each member, at perihelion, nearly brushes the sun’s surface, that of
1843 having a velocity of 366 miles per second and passing halfway around the sun in two hours. These
visitors are expected to return after six or seven centuries. The four comets were probably a single body
until too close an encounter with the sun resulted in disruption.

DONATI'S COMET.

This was the finest comet of the Nineteenth Century and is known as the tyglcal comet. In October,
1858, its tail reached haltway from the horizon to the zenith. Its period is 2,0

0 years.
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D " Pori- | oo otion |Inclina-TORE. of oo
ue to Perio Year 6f .| Aphelion sC. ",
NAME. Return. |(In Years)|Discovery. D}i‘:&‘ﬂ o| Distance. éfa(ﬁ']p%?c Nodeon|N O(el%_to
Eeliptie) yetion,
= ° Lo o
Encke.......ooooon. 3.30 786 0.34 4.09 13 335 186
Tempe} II. .. 5.17 873 1.32 4.87 13 121 187
TOTSEN. (v yvvn . 5.46 846 0.59 .61 29 102 15
‘Tempel-Swift 5.68 869 1.15 .21 5 290 114
nnecke. . ... 5.89 819 0. .55 18 99 172
De Vico 6.40 678 1. 22 -~ 4 25 324:
Perrine 6.4 896 1. 76 242 167
Giacobini 6.51 19000 0. 00 31 196 172
Tempel 1 6.54 867 2. 4.90 11 73 169
D’Arrest. 6.54 851 1. 73 16 146 174
Finlay.s. 6.66 886 1. 6.07 47 318
*Blel: 6.69 77! 0. 22 12 246 224
Wolf.. 6.80 884 1. 59 25 207 173
Holmes. , 6.86 892 2. 10 21 332 14
Borrelly . . 6.93 904 1. 87 30 77 352
Brooks... 7.10 889 1. 43 6 18 344
Traye. . 7.44 843 1. 97 11 206 199
Tuttle. . . 12.15 79 1. .54 55 270 207
Westiphal. . 61.73 852 1. 29.98 43 347 57
Pons-Brooks. .e 71.56 812 0. 33.70 74 254 199
Olbers. ... 72.65 1815 1. 33.62 45 85 65
Holley..ovuereerunon. 76.02 240 B. C 0. 35.32 162 57 112

The astronomical unit is used in columns 5 and 6; this is 92,900,000 miles.
* Biela’s comet seems to have broken up into meteors.

MEASURING THE DIAMETER OF STARS.

>
So great is the distance of the stars that not even the most powerful of telescopes is able to show a
true star-disk and enable direct measurement to be made of the diameter. It has long been an axiom
among astronomers that the better the telescope the more nearly does the image of a star appear to be a
single point of light. The final suocess of astronomers in attacking this problem by indirect methods con-
stitutes a great triumph. . .
In 1889, Algol was found by spectroscopic measurement to revolve about an invisibie companion in
a nearly circular orbit with a velocity of 26.5 miles per second. The orbit lies edgewise toward the earth
and at Intervals of 69 hours, that is to say in the course of each revolution, the invisible companion comes
between the earth and Algol, shutting off the greater part of the latter’s light. The variations in light
gvfg% (x)x(l)enstixlred. and the diameter of Algol was thus found to be 1,160,000 miles, and that of thg companion,
X miles.
Until 1920, these two were the only stars with known diameters. On December 13 of that year, with
the 100-inch telescope at the Mount Wilson Observatory, the diameter of Betelguese was found to be
©0.”7045 in angular, and about 270,000,000 miles in linear measure; a few months later the diameter of
Arcturus_was determined as 19,000,000 mijles. The method used IS due to Prof. Albert A. Michelson, of
Chicago Unilversity; the principle involved is that of the interference of light. Two small mirrors are used,
each directing a pencil of light from the star down the great tube of the telescope to the 100-inch mirror;
when the small mirrors are close together the usual diffraction fringes or alternating light and dark bands
are seén accompanying the Image of the star as viewed through the eye-piece of the telescope, but as the
small mirrors are separated the fringes grow fainter and finally disappear. The distance apart of the
mirrors is measured when the fringes sre quite invisible; this distance, ten feet in the case of Betelguese,
depends upon the angular diameter of tiie star and the latter may be deduced from the former by a simple
formula. If then *he parallax of the star is known, the diameter in miles becomes known.

NUMBERS AND EQUIVALENT LIGHT'OF THE STARS.

Equivalent cEquivalent
Number | Totals to Number | Totals to
MAGNITUDE. Number. of First | Magnitude|| MAGNITUDE. Number. of First | Magnitude
Magnitude m. Magnitude m.
Stars. Stars.

‘‘‘‘ Sirius. 11 .. 9.0-10.0 174,000 69 380
. ...[v e Carine. . 10,0-11.0 426,000 68 448
.|a Centauri. 11.0-12.0 961,000 60 508
8 14 33 12.0-13.0 2,020,000 51 559
27 17 50 13.0-14.0 3,960,000 40 599
73 18 68 14.0-15.0. 7,820,000 31 630
189 19 87 15.0-16.0 14,040,000 22 652
26 113 16.0-17.0 25,400,000 16 668
2,200 35 148 17.0-18. 38,400,000 10 678
6,600 42 190 18.0-19. 54,600,000 684
22,550 56 246 19.0-20. 76,000,000 3 687
65,000 65 311 All fainter......l.......... 3 690

THE MYSTERY OF COMETS AND METEORS.
(From an essay by P. Puiseux, Astronomer at the University of Paris.)

In comparigon with the planets and the starg the comets are doubtless ephemeral. What Hecomes
of the matter-—tenuous, to be sure, but in time abundant—which is left in their wake? Fessenkoff considers
that it must expand in the region of the ecliptic in the form of a vast flattened, lens-shaped mass centred
about the sun and decreasing in density with increasing distunce from the sun. All the well-known traits
of the zoaiacal lignt could tnus be explained. Fessenkoff believes that certain unsymmetrical and change-
able features which have been notea are due to insufficient allowance for the effects of atmosnheric absorp-
tion. Tae total mass of tne zodiacal matter is certainly very small compared with that of the principal
planets, indeed compared with that of the comets and meteors.

\

\
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MAGNETIC DECLINATIONS.

OR VARIATION OF COMPASS FOR JANUARY, 1922~~WITH THE ANNUAL CHANGE BETWEEN 19156 anD 1920
TOR SELECTED PLACES IN THE UNITED STATES.

the x{ivléll}gs (+) sign to the annual change denotes that the declination is increasing, and & minus (—) sign
() e, .

(Specially prepared for THE WORLD ALMANAC in the Office of the United States Coast and Geodetic Survey.)

Q Q. Q S 1 @ 2 3 <
2, ] < 5 7
< 3L =3 S ] =4
STATE g3 82| 85 | 8| smam S| 83| &5 | &
OR %2 | ®E | B8 |8 OR 5B | RE | 5 |8
TERRI- Station. S5 | o8 | 25 [3© || TerRe- Station. 8% | o® | g5 |0
TORY. a3 | &8 CERRE TORY. 28| &8 EIRE
2 83| »d |8 3 ard | &g »a |8
< |78 s < |78 B
o .’ o ’}|o 4 ’ o .’ ° |0 ¢ ’
Ala....Montgomery...|32 22| 86 18/ 2 57 E|+1 |/ Mo.....Jefferson City..[38 35/ 92 09| 7 20 E| 0
Mobile. . 0 4 8 09| 5 02 Ef+2 St. Louis. .. 38 38| 90 16{ 5 07 E| ~0
4 441 86 35| 4 03 E|+1 Kansas City 39 07| 94 38| 9 17E| O
7 03(135 2030 31 Ef41 || Mon...|Helena.... 46 37|112 02|20 13 E| 0
7 48/162 24(23 50 E[—1 || Neb....{Lincoln. 40 49| 96 42|10 00 E| O
3 29162 0120 52 E|—3 Omaha.. J41 1 5 58 9 49E| 0
3 531166 32|16 22 E|—2 Neéada. Carson City...|39 10(119 4617 49 E|+1
1 59182 28| 7 02 E|—3 Eureka. 39 31115 58/17 49 E|+1
Arfz.... Prescott. 4 34(112 30(14 53 Ef+1 (| N. .[43 12| 71 2914 34W|4-4
Yuma.... ..{32 44/114 37{15 00 E|+2 N. 13| 74 4 27W|+4
Nogales.......|31 20/110 56|13 47 E|+2 || N. 41{105 57(13 36 E|{-+ 2
Ark... |Little Rock....{34 44| 92 16| 7 08 E|+1 || N. 40| 73 45|12 30W |44
Calif. . [Sacramento....{38 34{121 30(17 30 E|+1 43| 74 00/10 24W |44
) {San Francisco 7 48|122 25(18 24 E|4-1 27} 76 29| 8 39W |+
Los Angeles 4 04/118 1516 03 Ef+1 . 55 78 54 23W |+
San Diego. 2 431117 1215 36 E{+2 || N. 4 8 38| 3 OTW |+
Col....|Denver.. 9 45|105 00|14 50 E|4-1 1 7 56| 2 54W |4
Conn. . [Hartford. . 41 46( 72 40|12 06W|4-4 || N. Dak.|Bismarck. 48/100 4715 03 E|—
New Haven..,.|41 18| 72 55|11 35W|4-4 Pembina. . 58 97 14{11 04 E|—
Del....\Dover........|30 09] 75 31| 8 02W|+3 Ohfo. . .|{Columbus..... 00| 00| 1 37W|+
Dist. of Cleveland. . ... 3 42/ 4 13W|+
Col . .|Washington..,.{38 53| 77 00| 6 12W|+3 Cincinnati..... 0! 25| 0 46 E|—
Florida.|Tallahassee. ... 26| 84 17| 2 25 E|41 || Okla...|Atoka........|34 24 09) 8 8L +2
. 139 104E| 0 Guthrle. ...... 5 25(10 10 E{ 4
1 48| 2 34 E[+1 || Oregon.|Portland. .. 45 31(122 4123 30 E
Georgla 4 22 1 36E| O || Pa..... Harrisburg . 40 16| 76 53| 7 45W |+
1 05| 0 17 E{—1 Philadelphia 58| 75 10| 8 57W|4-4
Idaho. . |Bo 6 12|19 49 E{+1 Allegheny . . 40 29( 80 01| 4 56W |43
1llinofs. 9 39/ 4 1I0E| 0 || R. L...{Providence. 41 50{ 71 24(13 39W |44
Chicago....... |4 7 37| 2 31 E{—1 || S. C...|Columbia. . 4 00| 81 02| 0 28W |+
Indiana|Indianapolis. .. (39 47| 86 08| 0 53 E|—1 Charleston.. . ..|{32 47| 79 56 18W |+
ort Wayne.. |41 06{ 85 08 0 23W|4-2 (| S. Dak.|Plerre........|4¢4 22|/100 22/13 02 E
Ydwa. . . |[Des Motnes.. .. |41 36| 93 36| 7 53 E| 0 Yankton'. 53| 07 23|11 16 E
eokuk (0 23| 91 23| 6 00 E Tenn.. .|Nashville. 09| 86 48 33 E
Kansas.{Topeka.. . 9 02| 95 9 35 E|+ Knoxville.. . 56} 83 57 26W |4
Ness City 28| 99 54(11 45 El-+- Memphis. . 08| 90 03| 5 40 E|+
Ky.....|Lexington 04 84 30/ 0 07 Ef— Tex....|Austin..... 17{ 97 44 08 E|+4
Paducah. 05| 88 4 25 E 9 27| 98 28| 45 E|+
Louisville.. 15| 85 42} 0 59 E|— 9 47| 95 2, 38 E|+
La.....|Baton Roug: 27| 91 6 28 Bl 9 18| 94 4f 17 E{+
‘|New Orleans. 00| 90 5 58 E|+ .. .131 46(106 29{12 56 E|+
Shreveport. , . .|32 30| 93 45| 7 42 E|+ Utah...|Salt Lake.....|40 46(111 54(17 24 E|4
Matne.. |Bangor. ...... 44 48| 68 48|18 46W |44 Ogden. ..., .]41 13|112 0018 12 E(4
Portland ..|43 39| 70 16 14W|4- Ve..... .44 15| 72 32|15 38W |44
Eastport. . 44 54| 66 20 53W (4 4 28| 73 12{14 08W |4
Mad....|Annapolis. 59| 76 6 51W| 4 Va..... 7 32| 77 26 03Wi4
Baltimore . 16| 76 7 O0W |+ 6 52| 76 17 39W |4
42 22| 71 14 21W|4-4 y 7 251 79 09 39W |+
42 27| 73 12 43Wi4-4 [\ Wash. .|Olymp 47 021122 54{23 30E| 0
42 44| 84 0 56Wi42 46 04 118 21122 OOE| O
42 21| 83 03| 2 09W/|+ W. Va..[Charleston.. 8 21| 81 38 50W |+
46 33| 87 22| 1 32 E|—: Wheeling. 40 03| 80 44 15W(+
44 58| 93 05 8 33 E|— Wis....[Madison..,...[43 04| 89 25 27 Bl—
46 46| 92 04| 8 22 E|— Milwaukee. ., .[43 04| 87 53 b3 E|l—2
32 19| 90 12| 6 32 E|+4 La Crosse.....|43 50| 91 14 17 Bl—
34 22) 89 33) 5 49E|+ Wyo. . ./Cheyenne.....l41 08/104 49|15 20 E|+4
EXTREME VALUES.
Malne..[N. E. Corper...|..... [ 122 29W|—3|| Alaska.|N. E. Corner...|..... [ | 40 30 E|—1
DEPENDENCIES.
Cuba...[Havana.......(23 08| 82 22| 3 27 E[+2 | Haw’n |Honolulu. ...|21 18167 52 |11 05 & +2
Santiago......[20 00| 75 50| O 57 E(—2 (| Islands.|Hilo........{19 44{1556 05 9 23 B|+4+2
Porto |San Juan......|18 29| 66 07| 3 43W 17 Philip-
Rico.|Ponce......... 17 59) 66 401 3 25W| 47 pines. 14 351120 58 E! 0 53 E! ¢

Manila......
\
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Astronomical—The Planets,

THE PLANETS AND THE SOLAR SYSTEM. -
DISTANCE FROM THE SUN.
NA“F Ir\:feﬁn R Sk%ex;gai Al tr ical Unit:
aily evolution— . Astronomical Units. 1S
PLiNET. Motion. 8y3. - - Mean Distunce
Mean, | (}reatest, | Least. .
. «|14732.420 87.96925 0.387099 0.4666! " 0.307504 35,960,600
.| 5767.670 '224.70080 0.723331 0.7282 0.718404 67:195.600
3548.193 365.25636 1.00000! 1.01674¢ 0.983257 92,897,400
1886.519 686.97987 1.52368: 1. 1.381486 41,646,600
99.128 4332.6284 5.20280: 5.45446 4.951142 483,327,000
120.455 | 10759.2225 9.53884 10.071308 9.006378 86,134,
42.230 [ 30688.5022 19.19097. 20.094885 18.287071 1,782, 792 ,000
21.530 | 60178.3060 30.07067. 30.327656 29.813688 2, 793 487, 1000
Eccentricity Synodical Inclmatxou of Orbital Velocity
of Revolution-— Orbit, Miles
Orbit.* Dehptic * Per Second.
. \
0.2056183 115.877 7 011.7 29.73
-0068111 583.920 323 37.8 21.75
0167427 |  ....... s ss o .50
0.0933313 779.936 151 0.7 14.98
0.0483703 398.866 118 27.5 .11
0.0558207 .0 2 29 29.4 5.99
0.0471006 369.650 0 46 22.0 4.22
0.0085460 367.482 1 46 38.4 3.37
NAME Mean Longitude | Mean Longitude | Annual | Mean Longitude | Annual [__LIGHT AT
OF - _at the Sidereal of the Sidereal | peri- | Ap-
PLANET. Epoch.* Perihelion.* Motion. | Ascending Node. otion. fyelion, | helion.
o ’ ” o ’ ” ’” o ’ ” >"
Mereury,......| 192 59 35.68 76 12 38.9 4 5.7 47 22 58.8 — 7.6 110.58 |4.59
Venus. 166 36 34.01 130 26 43.4 + 0.4 75 57 34.7 =—17.9 | 1.94 {1.91
Earth, 1. 101 33 52.9 :tll.ﬁ es se saes csese 1.03 10.97
‘Mars 7 334 35 10.9 15.9 48 56 26.3 —22.2 | 0.52 (0.36
Jupite! 37. 3 2 1.6 + 7.6 99 38 2.4 ~+-13.9 | 0.041]0.034
Saturn. 91 28 49.8 +20.2 112 57 28.8 —18.9 | 0.012|0.010
Uranus 169 22 7.5 + 7.4 73 35 22.1 —32.0 | 0.003{0.0025
Neptune. 43 55 49.6 —18.9 130 53 55.5 —10.7 | 0.00110.001L
*Epoch 1920 January 1st, Greenwich mean noon.
s SEMI-DIAMETER. Gravity at
Sun " . aravity a
Volume Mass. | Density. Axial
AND At At Mean In A Surface.
PLANETS. Unit Least Mile§ 1 =1|®= Rotation. =1
Distance. | Distance. | (Mean),
P ” ». H. {1 8.
Sun. 15 59.68 | ..... 432196.01(1301139.0] 333433| 0.2763 (25 9 7 12 27.98
Merc 334 5.4 1504.27} 0.054860/0.055572| 1.0130 {87 23 15 43 .38
Venus. 841 30.40 3787.69| 0.87580010.817237) 0.9331 1224 1649 9 .89
Earth. PR R 3958.88| 1.000000|1.000000| 1.0000 23 56 4.09 1.00
Mars. . 4.68 8.9 2107.78| 0.150922(0.107785| 0.7142 24 37 23 .38
Jupiter. . 135.19 22.65 43341.31| 1312.162|318.3582| 0.2426 9 55 4 2.66
Saturn. . ] 118.95 9.24 36166.02| 762.401! 95.2230| 0.1249 10 14 24 1.14
Uranus.. . 34.28 1.88 15439.00 59.312| 14.5801| 0.2458 5 0.96
Neptune...... 36.566 1.26 16465.87 71.951\ 14.5255! 0.2352 12 30 _? 0.98
. SEVEN WONDERS OF THE WORLD.
ANCIENT. MDDIAEVAL MODERN.
Pyramids of Egypt. Coliseum of Rom Wireless Telegraphy,
Pharos of Egy Catacombs of Alexandria Telephone (also now wireless).

pt.
Hanglng Gardens of Babylon.
Temple of Diana at Ephesus.
Statue of Jupiter by Phidias.
Mausoleum of Artemisia.
Colossus of Rhodes.

Great, Wall of China.
Stonehenge.
Leaning Tower of Pisa.
Porcelain Tower of Nan

Aeropl ane.

Anuseptics and Antitoxins.
Spectrum Analysis.
X-Rays.

kin,
Mosque of St. Sophia in Constan-
tinople.

Poilson gas, used .in World War. is accounted a modern marvel.

VELOCITY OF SOUND.

FAH- | Feet | Mile FAB~ | Feet | Mile FAH- | Feet | Mile
REN- | Per Per [Mile.| Sec- || REN- | Per Per |Mile.| Sec- || REN- | Per Per |Mile.| Sec-
RBEIT. | Sec. | Sec. _{onds. [{ HEIT. [ Sec. | Sec. ~ |onds. |} BEIT. | Sec. ec. nds.
30° 1,030]0.1951| 1 5.13 20° 1,08010.2045| 1 4.88 70° 1,130{0.2140| 1. | 4.68
20° | 1,040{0.1970] 1 5.08] 32° | 1,092/0.2068( 1 4.83(f 80° | 1,140(0.2159] 1 4.63
10° | 1,05010.1989| 1 | 5.03|] 40° | 1,100{0.2083( .1 | 4.8 90° | 1,150/0.2178| 1 4.59
0 1,06010.2008] 1 | 4.98{] 50° 1 110/0.2102| 1 4.78|| 100° | 1,160{0.2197] 1 4.55
10° | 1%070l0.2027] 1 4.931]  60° ,12010.21211 1 1 4.731] 110° ) 1,17010.2216] 1 4.51
‘Wind reduces the velocity of sound much more than fog or rain does. Explosions cannot be distin-

guished separately when but 1-16 second apar| Sound in water travels 4,708 feet & second; in wood it
goes at least 10,000 feet a second; in metals, at least 4.000 feet a second.
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. ECLIPSES IN 1922. .

In the year 1922 there will be two eclipses, both of the sum.

1. An annular eclipse of the sun, March 28, visible as annular in the valley of the Amazon River, In
the Atlantic Ocean near the equator, in the Sahara, in northern Egypt and in Arabia. Visible as partial
in Central and South America, Europe and Africa; with the exception of the northernmost part of Europe
and the southernmost parts of South America and Africa. The city of Maranhao, Brazil, will see the an-

hase.

Gges.tm duration of annular phase will be 7.8 minutes.

2. A total eclipse of the sun, September 21, visible a3 total in _Africa, in Somaliland; in the Indisn
Qcean, in the Maldive Islands and on Christmas Island; and in Australia along a path more than 2000 miles
101}13 X.'lllg m*?;tflout "125 miles wide. Visible as partial in eastern Africa, southern Asia, the Malay Arvchipelago
ane 8., :
Greatest duration of total phase will be six minutes.

THE THEORY OF RELATIVITY.

1IN 1905 there appeared in the world of science a new theory, dealing with physics in general and with

light and gravitation in particular. Albert Einstein is the author of the theory; although a German by
irth, Dr. Eingtein is a naturalized citizen of Switzerland, where, in Zurich, he taught physics. During and
since the war he has been affiliated with the University of Berlin. He is now about forty-four years of age.

The new theory deals with fundamental ideas and is exceedingly difficult and complicated. It takes
as starting-point the so-called Michelson-Morley experiment which showed that some mysterious com-
vensating Influence is at work to prevent an experimenter from detecting even with the most delicate in-
struments the rate and direction of the earth’s motion through the luminiferous ether. The ether is sup-
posed by physicists to fill all space, to Dermeate all bodies freely and to be perfectly stationary; it would
therefore seem admirably 'It‘;ualiﬂed t0 serve as an absolute standard to which all questions of time and
space could be referred. he Michelson-Morley experiment left the modern physicist without any fixed
and certain datum ground. Dr. Einstein took up the matter at this point and denied that we can have
any knowledge of absolute motion as absolute position in space. One set of reference axes is as good as
another, provided the axes are not subject to twisting or to acceleration. All one can do is to compare
moving bodies among themselves. So far Einstein differed not at all from Sir Isaadc Newton, in whose
theory the interplanetary ether had no place. But Einstein went further, startling the world with a phil-
osophy as new 2s it is far-reaching. The well-established doctrine of electrons enabled him to deal in a
masterly way with bodies at exceedingly high velocities. . He has generalized the whole science of physics
and of celestial mechanics. The three time-honored laws of motion propounded by Newton, as well ag
Newton'’s law of gravitation, are true, according to Einstein, only for moderate velocities. For the greatest
velocities these laws require serious modification. The upper limit of all velocities is placed at 186,000
miles per second; this, the velocity of light, is conceived to be a fundamental relation between space and time,
80 that no effect of a ind could possibly be propagated faster. At this speed all energy becomes latent,
inertia becomes infinife, physiological processes are arrested and & condition of suspended animation en-
sues. 1f the earth should quit its orbit and go cruising through space with the velocity of light and should
return to the orbit and orbital motion only after the lapse of a thousand years, it would be true that to the
earth’s inhabitants the thousand years had not been even a moment of time, since the clocks were at a
standstill and none of the sons of men had 8o much as made & movement; at the moment of return the
ticking of the clocks and the routine of life would automatically contihue a8 if no millennial break had oc-
curred. The standards of length and force, a8 well as of time, undergo change with the body’'s motion;
a moving body is shortened in the direction of its progress and correspondingly lengthened in the trans~
verse direction; since everything is similarly distorted, it is impossible for the change to be perceived by
one who is himgelf partaking of the motion. The earth is thus shortened two and one-half inches. One
is, accordingly, further from the earth’s centre at noon and midnight than at 6 A. M. and 6 P. M. The
particles of light are flattened in this way into circular disks of practically zero thickness.

1t is Dr. Einstein who has brought the fourth dimension into physics as a vital fact. In addition to
length, breadth and hez%hn of the old order, one now takes account of the time-dimension as the new fourth
co-ordinate. Time and space are no longer treated as independent. The relativist claims that we can
know nothing of absolute space in the Euclidean sense of a line that goes on and on straight into eternity
and infinity. he material universe moves in perfect eycles; the system of which we are a part moves
through a cycle of sixteen million light-years; at the end of that period it recommences its long journey
and, like the recurring decimal, repeats it over and over. .

Energy is identical with mass; energy may be sald to create this material world; and the doctrine of
conservation of energy becomes merged in the doctrine of conservation of mass. It is here that the rela-
tivist seems most surely to have planted his feet on solid ground. He has the undoubted facts about elec~
trons in his support. Proceeding from the dictum that mass is identical with latent energy, he formulates
a new law that mass is not invariable, that mass actually receives an increment that varies with the square
of the ratio of the body’'s velocity to that of light. In astronomy this strange doctrine has already been
decisively confirmed. he most interesting and bewildering thing about relativity is that there is so much
in Nature to confirm it.

Some account is here given of the three great astronomical tests of the theory; of these the first two
have been satisfactorily met: (1) The authors of accepted astronomical tables have been obliged to add
an arbitrary constant, 43'/, to the centennial motion of Mercury’s perihelion in order to secure agree-
ment between the old Newtonian theory and telescopic observation; this discrepancy was a hopeless puzzle
until Einstein announced the law of mass varying with velocity and computed from this law a correction
of 42/, or within one second of the true: Mercury attains a velocity of thirty-five miles per second and is
by far the most rapidly moving body in the solar system. / (2) Einstein predicted that, if stars be observed
when they are close to the sun’s limb, the light coming from the stars to the earth would be bent by the
gravitational pull of the sun; stars at the limb would appear displaced.outwardly from the sun by 1.75”;
stars some distance away from the limb would be displaced inversely as the distance from the centre of the
sun's disk. Such observations can be made only at the time of a total solar eclipse. Einstein's success
in solving the problem of Mercury had greatly interested British astronomers. The prediction as to the
‘bending of light was in the nature of a challenge, since it presented a clear-cut issue. The Newtonian law
of gravitation led one to expect a displacement of 0.87’/ at the sun’s limb; Einstein predicted twice as much,

r 1.75”. Two expeditions went from England to observe the eclipse of May 29, 1919; one to Sobral, in
Brazil, the other to Principe, in the Gulf of Guinea. The one expedition secured 1.98”” as the result; the
other, 1.61’"; both are very strongly confirmatory of Einstein. (3) In an intense gravitational field like
%hat (i" thg sun all lines of the spectrum should be displaced to the red. This displacement has not yet

een found. ,

ANTIDOTES FOR POISONS.
Firsr. Send for a physician.
SECOND, INDUCE VOMITING, by tickling throat with feather or finger. Drink hot water or strong
mustard and water. Swallow sweet oil or whites of eggs.
Actds are antidotes for alkalles, and vice versa.
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Astronomical——Planectary Configurations.

PLANETARY CONFICURATIONS 1922,
[Eastéfn Standard Thme] (Old.)

D, H M, ) D, B. M. :
fan, & 10 0 as. (P in perihetion Juily 1 7322?M & YG
& 6-0PM. [0YO 212 0 ™Mo
15 4 0 A h statlonary. 2 4 0PM % in aphslien,
i8 1 9pm 4 h G 6 511 aM 4 &G » ‘
i 632am 3 Y 11 1 0am. ¢ - gr.elong. W, 200 58,
21 350AaMm 3 @ g 16 10 0 P.Mm, 4 statlonaty.
27 315pm 3 QG 27 821AM & Q@
20 7 0prM & Tgr. elong. E. 180 237, 28 318eM. O h G,
Teb. 3 4 0AM. Q In aphelion, 29 6 0aAm 3 (é‘,
3 8 0aAM 2 stationary. Aug. 212565 PM. & 9 G
@311 orM. S WO 7 1 0AM @ & () superior.
;5 7 0PM. 2] .gr. hel. lat, N. » 12 11 0 A Q in {§.
9 2 0AM ¢ @ (© superior, 15 2 0Pm. & Q K Q8. 2042
11 9304am o PG 25 343AM. 3 h §
1211 0PM. G & @ U N.50 15, 25 7 3pPM &4 ¢
14 5 0aM. 3 B %inferior. 25 846 pM. &
14 838rm 3 h § i 27 1 0AM. 3 Q Y Q S. 20 29"
15 236 P & UG 30 157PMm & @@
18 128 PM 3 & Sept. 4 6 OPM. § 3 &
1911 0pM. OO F (O 6 2 1A.M.‘d@${
2412 0 M. 3 Q& 9 8. 046" 8§ 7 0AM & 3R $8.3037.
25 3 0PMm. g gr. hel. lat. S. 15 5 0prM. S gr. elong. E. 46° 24,
272 56 AM. & &€ 15 9 0rm @  in aphelion.
Mar. 10 730 pm. 3 W@ 18 7 0 rm. o gr.hel lat. S.
12 2 0rm.- &  gr.elong. W.27° 32", 20 6 0AM. % gr clong. I 260 26/,
4 451 Aam S h G 21 7 0AM. & B Y ¥ 84013
14 943 rm 0§ 21 7 0rM. 3 h §
18 925 & f € . 22 3 7M. 3NE L
212 0 M8 h o . 24 240AM. & Q § ¢
25 9 OPM. & 3 & 8 S. 1034, 28 3 14AM &4 o E
29 954 AM. 3 Q@ Oct. 412 0 M. 3 h O
Aprit 4 8 0aAM. 8 2 (O E 8 8 0AM. Q gr, hel. lat. 8.
5 3 0AM. 7] inaphelion. 9 4 0AM. & &Y O S 402,
10123 M & hh G 10 1 0AM. 14 0O
11 33lam. 3 UG 13 2 0pPuMm «¢  in perihetion.
14 8 0 PpPM. d in 8. 15 6 0AM. & & & inferior.
151149 M. & 3 G 191118am. & Hh §
2210 OrM.  Q inQQ. 20 11 26 An. & A §
24 1 0rm & & () superior. . 21 1 0AM. Q gr. brilliancy.
28 222vm & Q@ 221143 2M. & Q @
May 7 6853Pm. G b § ‘ 23 7 0AM. & IO
710 0 rMm. 4 stationary. 26 11 53 Plv. & & §
8 8 8aAam ¢ YB 30 9 0rm. $  gr.elong. W, 18° 38’,
13 2 7rm 3 2§ Nov. 4 4 0 rm. Q  stationary.
23 2 0rm. o] gr. elong. K. 220 37/, 10 5 0PM. & & Y % N.O047,
26 1 0PrMm @ in perihelion. 16 212Am. 8 N §
28 539 Pm & QG 17 728 am & Y @G
June 412 14 A 3 ), € 19 830AM & Q@
4 7 0AmM. K  stationary. . 2612 7TAM 4 3§
41248 pM & Y G 25 1 0AM. @ Q (© inferior.
6 3 OprM 7 stationary. 27 9 orM. & 5 Q ¥ N. 1026,
91164 aM. & € Dec. 3 2 0-P.M. Q in Q).
10 9 0AM. & & O 6 1 0prM. & & (O superior.
17 10 0 AMm. Q gr. hel. lat. N. 13 145pM S h §
18 4 0AM. & & (O inferior. 14 11 0 AM. @  stationary.
18 6 0 rMm. &  nearest Earth. 15 1 5am. & Y G
23 5 0AM.[ThHh O V16 133AM. 3 Q
27 432pM @ Q § 24 126A.M‘dd‘(%
51 3 0AM. & QU Q N.1044" 25 4 0AM. & & 8 &S.007.
July 1 624AM 3 1 . 30 9 0 rM. @  gr. brilliancy.

From the photometric study of eclipsing binary stars it has heen shown by Roberts and by Russell
that the average dengities of these stars is small, no more than one-eighth of that of the sun. On this and
other grounds astronomers are of the opinion that stars are generally less dense than the sun; that is, that
they occupy a larger volume when of equal mass. The sun is only 1.4 times as dense as water, or half as
dense as glass, while our earth is 5.5 times as dense ag water, or 4 times as dense as the sun.

‘We may suppose that certain meteors are efficacious for troubling the surface of the sun because they
are subject to closer approaches to it. 'Turner was led to adopt the idea, formerly held by J. Herschel,
while trying to represent the variable frequency of sun spots by a series of periodical terms. For a course
of yeurs certain constant values may be adopted for the coefficients of these terms, and then these values
have to be altered. The epochs of all these perturbations, according to Turner, fall close to the time of the
perihelion passage of the Leonides. It is true the distance of the Leonides from the sun, even at perihelion
passage, is somewhat great and necessitates recourse to a secondary stream derived through the intervention
of some planet. This theory finds a certain degree of confirmation in the Chinese annals, which record
ancient increases in sun spots when the Leonides swarm must have passed close to Saturn.
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POLE STAR.
MEAN TIME OF TRANSIT (AT WASHINGTON) AND POLAR DISTANCE OF POLARIS.

1922.)  JANUARY. FEBRUARY. MARCH. APRIL, Max. JUNE.

54 [gone s s s |ewor e | oy | vt s ot gmer 2
g an~ - - is- ran-~ Tan- is- hi -
g § sit. |tance.|| sit. |tance.|| sit. |tange. Transit. | tance.|| “sit. |tance.|| “sit. |tance.

PoM. | AL M A. M. . P, M. P. M.
H. M. S. o 2 H. M. S. o ¢ n H. M. S. o ¢ 20 o ¢ 17 H. M. S. o r H. M. S. o ¢
1 650 711 626/| 44938/ 1 625|259 6/ 1 630 1 639{{1055 9| 1 648/ 85336/ 1 655
u 61038/ 1 625|410 8l 1 626}]21940(1 632 421110 15 55| 1 6 51|} 8 14 26{ 1 6 67
21 1531 711 62511 33040'1 628/ 14015°1 635 M.l 1 451 936420 1 65311 7351711 653
1922 JULY. AUGUST. SEPTEVBER. OCTOBER. NOVEMBER. || DECEMBER.

3 d |Lower| Polar ||Upper| Polar ||Upper| Polar UGpper | Bolar {|Upper| Polar ||Upper Polar
- ° D T g Transit Dis- || Tran-| Dis- || Tran- | Dis-~
8 % git. | tance. | sit. |[tance.(| sit. |tance. %% | tance.|| sit. |tance.{| sit. | tance.

B. M. A. M. A. M. P. M. P M.

H.M.8.0° 7 ”|[H.M.8.[° * “lH.M.8.|° 7 7IlH.M. 8 e ¢ mig M.s.° f ’llH.M.8.|° "
1 | 656 91 658)| 45648/ 1 656/| 25525 1 649]/12 57 48A.m.[ 1 639/[10 52 3| 1 627| 85354 1 617
11 {617 2/ 1 658(| 41740/ 1 ~ 54/ 216 13| 1 6 46({12 18 32a.m.{ 1 6 35/|10 12 41] 1 6 23|| 8 1427} 1 6 14
21 15375401 657103383111 65211 137 111 642l/11 35 18pm.! 1 631(193318' 1 6201 73450 1 612

From June 16 to August 1 hoth the urper and lower transits take place during daylight. The azimuth
at the time of greatest Eastern or Western elongation t;an be easily computed from the formula:
n p

o

sin A=
. cos 7
where A denotes the azimuth, p the polar distance, and ! the latitude of the place.
TIME OF GREATEST ELONGATION.
In the United States, the greatest Eastern elongation of Polaris occurs 5h. 55m. before upper transit

and 6h. 3m. after lower transit; while the greatest Western elongation occurs 5h. 55m. after upper transit
and 6h. 3m. before lower transit.

STAR TABLE.
FOR IDENTIFYING THE PRINCIPAL FIXED STARS.

N S A Thva on NAM STAR. 1"ate] e on
AME OF STAR. ni- a- < E OF STAR. ni- | lina~ -
- |tude| tion. Meridian. ) tude]| tion. Meridian.
‘Upper Lower Upper Lower

° ’1 HM. HM. . ° 'l HM. HM

aAndromed= (Alpheratz). 2.2|+28 40— 129410 29 }| aVirginis (Spica)......... 1.2|—10 45|+ 11 46+ 23 44

yPegasi (Algenib)........ 2.9|4-14 45|— 124410 34 || “Bootig (Arcturus). .o 0.2{+419 35041237+ 039

«Cassiopeiz (Schedir),...| 22|+56 7|— 057+11 11{BUrse Minoris. .. .. 2.2|4-74 28|+ 13 154+ 117

aArietis. ........... L 2.2[4+23 6|+ 02941227 || «Coronz Borcalis. . 2.3{+-26 59[+13 56+ 158

BPersei (Algol). .... . 2.1)4-40 39|+ 13013 28 || @Scorpii_(Antares) . 1.2(—26 16{+4 14 494 251

aTauri (Aldebaran) . 1.1(4+16 21|+ 2 5841456 || eLyre (Vega).... 0.1{4-38 43|4-16 584 5 0

aAurige (Capella) . .. . 0.2{445 55|+ 33741535 ({g I4§ 48 i}g lgi g li

aOrfonis (Betelguese) .| 1014 724|4 41741615 -

aCarinae (Canopus)...... [—0.9 i52 39 i 4 484-16 46 2.614-62 15 +f1‘9 40+ 742

«Canis Majoris (Sirius)... |—1.6{—16 36|+ 5 8+17 6 3.2|— 0 42{+20 25+ 827

aGeminorum (Castor). .. | 20[4382 4[4 55541753

aCanig Minoris (Procyon). | 05|4- 526{-- 6 141759 1.3|—30 2}4-21164 918

BGeminorum (Pollux). ... 1.2{4-28 13|+ 6 6418 4 . 2.6]+ 1447|421 244 926

aLeonis (Regulus)... ... 1.3'412 21'+ 8294-20 27 g

To find the time of the star's transit, add or subtract according to the sign, the hours and minutes
given in the *‘On Meridian” column, applying them to the time of the transit of the pole star given above.
Thus, for a Andromedae, February 11; lower transit'of the pole star is 4h. 10m. 8s. A. M., to which add
10h. 29m., and we have 2h. 39m. p. m.; for December 1, we find 7h. 25m. p. M., etc.

APPROXIMATE PARALLAX AND DISTANCE IN LIGHT-YEARS OF -SOME OF THE
RINCIPAL FIXED STARS. |
By light-years is to be understood the number of years light requires to travel from the star to us.

;. Mag Par-|giong MagjPar-|1;
NAME OF STAR. ni- | al- |58 NAME OF STAR. ni- | al- (L8Nt
tude| lax. | ¥ €8T , tude| lax. | Y €218
” ”
BCassiopei®. . .......... eeeeeane 2.410.187| 17 BGeminorum (Pollux)... 1.2{0.068| 48
aCassiopeiz (Schedir). ..... 2.2{0.071} 46 aLeonis (Regulus). .. < 1.3]0.093) 35
aUrsae Minorig (Pole Star) 2.1(0.073| 45 “Bootis (Arcturus). . 0.20.127| 26
aTaurl (Aldebaran)...... 1.1 agenta\ég...j ..... .. g-} g"ﬁg 23
Aurige (Capella) ... . 0.2 aLyre (Vega)... . .1]0.
:Orionis (Betelguede). Aquile (Altair). .. | 0.9(0.240] 14
aCaring (Canopus). .. [ 505775 ¢ S eeen 5.6{0.300| 11
aCanis Majoris (Sirius aPiscis Australis (Fomalhaut).....| 13(0.370
oCanis Minoris (Procyon), B5Pegasi.. . voviiiiii Ceeiaas 5.8(0.054! - 60

The determination of stellar parallax is one of the most difficult and refined problems in practical or
observational astronomy. It Is to find the angle which the semi-diameter of the earth’s orbit subtends at
the star—an angle always very small, as seen from the above table, and which cannot he measured directly
but by various processes too complicated to be explained here.
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THE SUN’S DECLINATION.

. (Washington—Apparent Noon.)
DATE— Ap?arem. DATE-—— Apparent DAaTE— Apparent DATE— Apparent
1922. | Declination. 1922. | Declination. 1922. | Deciination. 1922. Declination.
o ¢ P o 1 n . P
Jan. 1.f —23 1 4 Mar.26.| -+ 2 531 ||June 18.| 23 24 15 |[|Sept 10.{ + 5 3 47
2.0 ~-22 56 3 27. 29 2 19, 25 29 11 + 441 1
3. 51 28. 52 30 20. .26 19 12. 18 11
. 45 29.] + 3 15 55 21. 6 44 13.} + 3 55 16
>, 8 4 30. 39 16 22. 6 44 14. 32 16
. L2 31| + 2 - 23, 6 20 15, 9 13
. 4 30 llApr. 1. 25 4 - 24l 5 30 16.] 4+ 246 6
. 6 45 2. 48 25. 24 1€ 17. 22 56
-0 8 33 3.] + 511 5 26. 2 3 18.1 -+ 1 59 42
0.f —21 59 4. 34 52 27. 0 34 19. 36 26
11. 0 5 57 42 28. 18 20. 13 8
2. 41 22 6.1 + 62027 . 29. 51 21.1 -+ 049 49
& 1 7. 43 5 30 1 5 22. 26 27
. 21 84 +7 5 July 1 81 23.1 +0 3 5
. 0 24 9. 27 59 2. 4 24.1 — 02019
4 20 59 1 10. 50 3.1 22 59 3 '25. 43 42
/. 47 43 < 1t -F 8 12 2 4. 54 46 26.] —1 7 6
8. 35 47 12. 34 5. 49 28 27. 30 30
. 23 27 13. 56 6. 43 4 28. 53 52
. 0 44 My + 9175 7. 37 4 29,1 — 217 14
21.1 —19 b7 39 15. 39 30 8. 31 1. 30. 40 35
22. 4 11 16.1 +10 0 54 9. 24 2 Oct. 1./ — 3 3
3. 30 21 17. 22 8 0. 7 4 0 2. 27 11
4. 16 9 18. 43 12 L. 9 26 3. 50 25
5. 136 190 411 4 5 2. 124 «4.0 — 41337
26.| —18 46 42 20! 24 48 3] +2183 70 : 36 46
7. 128 21. 45 19 4. 44 14 . +59 52
8. 5 53 22.| +12 539 5. 35 4 .} — 52253
o 29,1 —17 59 &9 23, 5 46 . 16. 25 34 . 45 51
30. 43 46 ||\ 24. 45 42 7. 15 41 | — 6 44
31. 27 13 25.| +13 52 8. 26 10. 31 33
Feb. 1. 22 26. 24 56 9.1 +20 54 50 11. 54 16
2.| —16 53 14 27. 44 1 20. 43 52 12.] — 7 16 54
3. 35 47 28.1 +14 31 1. 32 34 13. 26
4. 8 3 29, 22 6 22. 20 55 14.] — 8 52
. 2 30. . 40 42 23. 6 15. 24 11
—15 41 45 |[IMay 1. -89 2 24.1 +19 56 36 16. 46 23
23 12 2. +1517 9 5. 43 56 17.] —9 828
24 3. 35 0 6. 30 57 18. 30 25
—14 45 20 4. 52 7. 17 38 19. 52 14
26 1 5.1 +16 9 28. 4 1 20.{ —10 13 54
28 - . 26 20.1 +18 50 4 21. 35 25
2 —13 46 41 7. 43 4 30. 35 49 22, 56 46
26 41 | +17 015 3 21 16 23.1 —11 17 58
4 27 9. 16 28 ||Aug. 24 24! 39 0
—12 46 0 10. 32 24 +17 51 15 25.1 59 51
S 2521 11, 48 3 35 48 26.] —12 20 31
4 30 12| +18 23 4 20 5 27. 40 59
. —11 43 28 13. 18 26 4 4 28.1 —13 6
. 22 14 14. 33 10 +16 47 47 29. 0
. 49 15. 47 35 31 14 30. 12
—10 39 14 16. +19 41 8 14 25 31.| —14 50
2. 17 30 17. 28 a9 +15 57 20 |(Nov. 1. - 201
] — 95536 18. 56 39 59 2. 39 27
4. 33 32 19, 4 3 . 22 24 3. 58 24
. 11 20 20. 1 2. 4 34 4.1 —15 17
— 849 0 211 420 18 ] +14 46 29 5. 35 3
. 26 32- 22. 19 25 4. 28 10 6. 53 4
. 7 23. 31 11 5. 9 g 7.1 —16 11 4
Mar. 1.| — 7 41 14 24. 42 36 6. 13 50 50 8. 29 2
2.0 - 18 25 25. 53 40 7. 31 50 9. 46 44
| — 65530 26.1 +21 422 8, 12 38 10.1 —17 3 5
L% 3. 27. 4 42 9. 12 53 12 1. 20 39
5. 28. 24 41 0. 33 35 2. 37 10
6,1 — 5 46 29. 4 17 1. 13 4o 3. 53 22
7. 22 3 4 0 2.] +11 53 44 % 14.{ —18 9 16
81 — 4 59 36 31. 2 22 3. 33 31 15. 24 52
9. 36 12 (lJune 1.| -+22 0 50 4. 13 8 6. 40
. 12 45 2. 8 55 . 25.1 +10 b2 34 17. 55
| — 349 14 . 16 37 - 6. 31 49 8. —19 9 3
2. 25 41 4. 23 56 7. 10 55 9. 23 5
. 6 . 0 51 8. -+ 949 51 0. 37
4. — 238 2 . 7 23 9. 28 38 1. 51 2
. 14 4 7. 43 30 0. 715 2.] —20 43
g —13 . 49 14 1.1 + 8 45 44 3. 17 2
. 27 27 . 54 34 ||Sept. 1. 24 5, 4. 29 47
. 3 4 10. 59 30 2. 2.18 25. 41 50
).| — 040 2 11 +23 4 1 3.] + 74023 26. 53 31
4 — 0 16 2 12. 8 8 4. 18 20 27 —21 48
+0 72 13. 11 51 5. + 656 11 28. 15 41
2, 31 14. 15 9 6. 33 54 29. 26 10
. 54 4 15, 18 2 7. 11 31 30. 36 14
4. + 1182 16. 20 31 8.1 + 549 2 ||Dec. 1. 45 54
5.0 + 141 % 7.1 +23 2235 9 + 526 28 2.1 —2155 9
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THE SUN’'S DECLINATION-—Cq d

DATE—~ Apparent DATE— Apparent DATE— Apparent’ DATE— Apparent
1922. Declination. ” 1922. l Decllnatlon. l 1922. Declination. ‘ 1922. l Declination.
o b w o s+ | o ¢ e o ¢ u
Dee, 1.] —21 45 54 ||Dee. 9.| ~—22 47 50 ||Deec. 17.| —23 21 6 ||Dec. 25.] -—23 24 32
2. 55 9 10. 53 35 18, 23 11 26. 22 51
3. —22 3358 1. 58 53 19 24 47 27.1. . 20 41
4 12 22 2.| —23 345 20 25 55 28 8 4
5 20 20 i3 8 21, 26 35 29 14 5%

6 27 52 14. 4. 22. 26 47 3 1
7 34 58 5. 15 33 23. 26 30 31.| —23 722

8.1 -—22 41 37 16.] ~—23 18 3¢ M 24.! -—-23 25 46

HOW TO DETERMINE LATITUDES.
(A short method, by an observation at apparent noon.)

t down 89 degreeq 48 minutes, and take the sun’s observed altitude at noon fram it. This gives the
zenith distance. Mark the zenith distance north if the sun bears south, or south if. the sun beats north.
Place the sun’s true declination under the zenith distance, and if they are both of one name their sum will
be the latitude; but if of different names, (i. e., one north and the other south), their difference is the latitude

of the same name of the greater number,

orE~—The sun’s declination may be taken from the above table; in which the positive algebrale
sign denotes north and the negative sign south. The sun’s observed altitude corrected for semi diameter
16 minutes additive, and dip and refr.ction, about 4 minutes subtractive equals 12 minutes difference

which subtracted from 90 degrees leaves 89 degrees 48 minutes, o constant number from which to subtract
the observed altitude. /

THE SUN'S SEMI-DIAML‘T]“R AND HORIZONTAL PARALLAX.
(Washington—Apparent Noon.)

Sun's Equatorial Sun's Equatorial Suu sr Equstorial
1922, Semi- Horizontal 1922. Semi- Horizontal 1922. Horizontal
Diameter.| Parallax. Diameter.| Parallax. Dhmeter .+ Parallax.
’ ’” ’” ’ 7 ” ’ ” 144
Jan, 1| 16 17.82 8.95 May 11{ 15 51.75 8.71 Sept. 18 15 57.17 8.76
11 17.67 8.95 21 49.74 8.69 28 59.89 8.78
21 16.93 8.94 31 48.12 8.68 Oct. 8| 16 2.68 8.81
31 15.73 8.93 June 10 46.94 8.67 18 5.37 8.83
Teb. 10 14.16 8.92 20 46.08 8.66 28 8.06 8.86
20 12.13 8.90 /. 30 45.70 8.66 Nov. 7 10.56 8.88
Mar, 2 9.83 8.88 July 10 45.80 8.66 7 12.72 8.90
1 7.34 8.85 20 46.26 8.66 27 4.66 8.92
22 4.61 8.8 30 47.21 8.67 Dece. 7 16.19 8.93
April 1 1.84 8.80 Aug. 9 48.58 .8.68 17 17.18 8.94
11} 15 59.14 8.78 19 50.25 8.70 27| 17.79 8.95
21 56. 8.75 29 52.32 8.72 31) 16 17.89 8.95
May L 53.95 8.73 Sept. 8 54.68 8.74 ' -
- - L 4
ASTRONOMICAL CONSTANTS. &
MEAN solar parallax, 8”.80. Nutation constant, 9”.21.

Aberration constant, 20".47. -~ Annual precmqion, 5025644 07.000222 (t—1900).

Obliquity of the eellmlc. 232 27 8 26——0’ 4084 (t—1900).

Annual diminution of obliquity, 0’*.4684

Moon's equatorial horizontal parallax, 57’ 2'.63.

Moon’s mean distance from the earth (centre to centre), 238,862 miles.

Sun’s mean distance from the earth (astronomical unit), 92, 897 400 miles.

Velocity of light, 186,324 miles per second.

Light travels unit of distance—viz. 92,897,400 miles in 498.580 seconds.

Length of the Year—Tropical (equinox to equinox), 365.2421988 day

Sidereal or absolute revolution, 365.2563604 day:
Anomalistic (from perihelion to perihelion), 365 2596413 days.

Length of Day—Sidereal, 23 hours 56 minutes 4.091 seconds (mean solar time). Mean solar, 24 hours
3 minutes 56.565 seconds (sidereal time).

Length of the Month—Synodical (from new moon to new moon), 29 days 12 hours 44 minutes 2.8
seconds. I‘romcm 27 days 7 hours 43 minutes 4.7 seconds. _Sidereal (absolute revolution), 27 days 7 hours
43 minutes 11.5 seconds. Anomalistic (from perigee to perigee), 27 days 13 hours 18 minutes 33.1 seconds.

Dimensions of the Eal rth——-Euua orlul radius, 3963.34 miles. Polar radius, 3949.99 miles. Kceen-
tricity of the oblate spherold 0.08199

! THE ZODIAC.

The sun’g apparent yearly path among the stars is known as the ecliptic. 'The zone 16° wide, 8° on
each side of the ecliptic, is known as the zodiac. Beginning at the point on the ecliptic which marks the
position of the sun at the vernal equinox, and thence proceeding eastward, the zodiac i3 divided into twelve
signs of 30° each, which are as follows.

SIGNS OF THE ZODIAC.7

1. 9 Aries.” The Ram, = Libra. The Balance.
Spring 2. 8 Taurus. The Bull. Autumn 8. Il Scorpius. The Scorpion.
Signs. 3. O Gemini, The T'wing. Signs. 9. 7 Sagittarius. ‘Che Archer.

4. ¢z Cancer. The Crab. 10. V¢ Capricornug. The Goat.
Summer 5. {1 Leo. The Lion. Winter 11. wx Aquarius. The Water-Bearer.
Signs. 6. 1) Virgo. The Virgin. Signs. 12. ¥ Pisees. The Fishea,

These 8igns are named from the twelve constellations of the zodiac; with which the signs coincided in
the time of the astronomer Hipparchus, about two thousand years ago. Owing to the precession of the equi-
noxes, that is to say, to the retrograde motion of the equinoxes along the ecliptic, each sign in the zodiac has,
in the course of two thousand years, moved backward 30° into the constellation west of it; so that the sign
Aries i3 now in the constellation Pisces, and 8o on.

The zodiac, with jts constellations and with the symbolg that represent thern, is of the greatest antiquity;
and 13 traceable in part, at least, to an Egyptian origin. The zodiac may be calied the great highway of the
heavens, its width being such as to include all the journeyings of the sun, moon, and' seven major planets.
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LAT|TUDE AND LONGITUbE TABLE.
(LONGITUDE RECKONED FROM GREENWICH.)
Specially prepared for THE WORLD ALMANAC by the United States Coast and Geodetic' Surv
o 1 oy s

ey.

H M. B H. M. 8
Acapltlcq, Mex......... 16 30 56 N. 639 41.8 W, | Manila, Lt....:........ 1435256 N 8 350.0R.
Adelaldé, 8. Australia*. .34 55 38 S, 4 20.1 E. arseilles*. . .. .. 819 N. 021 34.6 15,
Aden, Arabia.... 1246 40 N. 2 55.8 K. Ibourne, Vie.* 9 53 8, 9 39 53.9 K.
Albany, N, Y.* 42 39 13 N. 07.1W. exico (city)*. . 6 2 N. 6362 ; w.
Algleré‘. e 386 47 50 N. 08.4 1. | Monrovia, Liberia. 9 6§N. 04315.7W.
Allegheny, Pa* 40 28 58 N. 5 20 05.4-W. | Montreal, Quebec* 0 20 N. 54 18.8 'W.

exandria, 311143 N, 15926.7E. | Moscow*........ . 4520 N, 30 17.0 .
Amherst, Mass.* .42 21 56 N. 50 05.9 'W. | Mount Hamilton, Cal*..37 20 26 N. 631.9W.

an Arpor, 4‘{’ 648 N. 55.2 W. upleh*...............48 845 N, 46 26.0 0.
Annapolis, Md.*... .38 58 54 N, 56.5 W. ain, Labrgdor.... .. 3% 51 N. 4 642.7W..
Archangel, Russia. ..64 32 06 N. 42 14.0 E. aples¥. . ........ «....40 5] 46 N. 57 K.
‘Armagh, Ireland*. . 113 N. 02635.4 W. | Nashville, Tenn.*......36 854 N. 547 12.2 W.
Aspifiwall, 8. A. Lt 2 09 N. 39.0 W. | Nassau, Bahamas.......25 537 N. 927.8'W.
Astorin, Ore.......... 119 N. 18.8 'W. | Natal, 8. Africa*....... 0 47 S, 4 E.
Athens, Greece*. . . 8 20 N. 34 54.9 ¥* | New Haven, Ct.*. .. 922'N. 45140.6 W.
Attu Island, Alaska 6 01 N. 11 32 49.6 E. | New Orleans (Mint; 746 N. 6 013.9W.
Bahia, Brazil . 0 37 S. 34 08.4 W. | New York (Col. Unl 48 35 N. 55 50.0 W.

7 52 N. 06 29.1 W | Nice, France*...... .43 43 17 N. 2012.2 E.

7 40 8. 07 13.7 E:. } Norfolk, Va. (:vavy Yd.) .36 49 33 511.0 W.

. 0 N. 4129.5 W, | Nor Caé)e ........ 10 42 40.0 B.

v, Calx., ..37 52 24 N, 09 02.8 W. | Northfield, Minu.*. ... 27 42 N 612 35.9'W.
Berlin, Prussia*......... 52 30 N. 05334.9 E, [ Northampton, Mass.*. .. 9 02 N 450 33.1'W.
Bermuda, Dock Yard...32 19 24 N. 4 19 18.3 W. | Odessa, Russia*. ... 8 37 03 02.2 E.
Berne, Switzerland*..... 46 57 09 N. 029 45.7 E. | Ogden, Utah*. ... 3 08 N. 27 59.6 W.
Bomg V¥, e . 18 5336 N. 4 51 15.7 B. | Ottawa, Canada*. .. 3 39 02 52.0 W.
Bonn, Germgny*. . . 02823, %r Oxford, Eng. (Univ.) 45 34 N. 4 W.
Bordeaux, France* . 00205, . | Panama.... 57 6 18 8.8 W.
Boston State House . 444 15.3 W. | Paris, Franc .. 50 11 20.9 E.
Brussels, Belgium* 47 56 N. 017 26.0 E. | Pensacola, Fla., Lt 20 47 49 14.1 W.
Buenos'Ayres. . 6 30 S. 53 28.9 W. | Petrograd*....... 56 30 13.5 E.

aloutt, ....... 25 N. 55320.7 E. | Port, au Prince, Hayti...18 33 54 N. 4928.0' W,
Callao, Peru, Lt... 03 8. 09 03.0 W. | Philadelphia, Pa.*.",....39 58 2 N. 6.8 W.
Cambridge, Eng.*....... 52 N. 00022.7E. | Point Barrowt......... 7127 ON. 102 ).0 W.
Cambrid%e, Mass.*,.....42 22 48 N. 444 31.0 W. | Point Isabel, Tex., Lt...26 04 38 N. 28 49. w
Canton, China.........230635 N. 73346.3 E. | Portland, Me........ ..43 39 28 N. 4 . .

ape , Mass., Lt....42 02 21 N. 4 40 14.6 W. | Port Louis, Mauritius.. . 6S. 34957.7E.
Cape Hatteras,N. C..,Lt.35 15 14 N. 502 05.0 W. | Port Said, Egypt, Lt....31 15 45 N. 15.5 K.
Cape Henry, Va., Lt....36 55 20 N. 504 02.0 W. | P. Stanley, Falkland Ts..51 4 51 20.0 W.

41 8. 429 05.0 W. | Potsdam, Prussia* .52 22 56 N. 52 15.9 E.

56 N. 4 59 50.7 W. | Poughkeepsie, N. 414 N. . 45583.6 W.

04 8. 113 54.8 E. | Prague, Bohemia .80 % . 5740.3 E.

12 8. 113-568.0 E. | Princeton, N. J.*, .40 21 . 45837.6W.

gxllgl: Peince of Wales...65 33 30 N. 11 11 6.8 W. | Providence, R. I.¥ 414946 N. 44537.6 W,
leston, 8. C,, Lt....324144 N. 519 82.0 W. | Quebec, Que.*.... ..46 4 N. 44 52.7 W.
Charlottetown, P. E. I, .46 55 N. 4 12 27.5 W. | Richmond, Va.. .37 32 N. 944.0 W.

harlottesville, Va*..,.38 0201 N. 5 14 05,3 W. | Rio de Janeiro*. .. .22 5424 8. 53 41.4 W.

herbourg, France......49 54 N. 006 32.5 W. | Rochester, N. Y. .43 917 N. 1 %‘% w.
Chicago, IL*......... 01 N. 55026.8°W. | Rome, Italy* 41 b3 54 N. 49 55.1 E.
Christiana, Norway* 44 N. 04253.5 E, | gaigon, Cochjn-China¥. .10 46 47 N. . 648.7 B.
Cinecinnati, Ohio*, 20 N. 53741.4 W.|San Diego, Cal.........32 4 N. 74838.7W.
Clinton, N, Y.+, 17 N. 501 37.4 W. | Sandy Hook, N, J., T4. /4027 40 N. 456 0.6 W.
Colombo, Ceylon . 65540 N. 51921.9E. an Francisco, Cal*, ...37 47 . 8 42.8 W.
Constantinople. . .41 00 30 g 156 03.7 E. an Juan de Porto Rico..18 28 p6 N. 4 24 .8 W.
Copenhagen*...........5641 13N, 0 53 18.7 E. antiago de Cuba....... 20 016 N. b ¢ 0w,
Demerara (Geo’town,Lt.) 649 20 N. 3 52 46.0 W. | Savannah, Ga.. .32 452 N. 52 TW.
Denver, Col.* 940 36 N. 6 59 47.7 W. | Seattle, Wash.... ..473554 N. 8 9w,
D 53231 . 0.2521.1 W, | Shanghai, China. .o 2N. 8 B,

.2842 39 N. 642 01.6 W. | Singapore...... N. 85 25.0 B.

.bb 57 2. . 01243.1 W. | Sitka, Alaska... 02 53 N. 0 % 9 W,

450 53 N. 950 54.1 W. f Helena Island 1555 08. 02252.0wW.

48 31 25 N. 43349.2'W. .John’s,Newfoundland.47 3¢ 2 N. 3 3043.6 &;

.3832 9N. 15416.0W. |8t Louls, Mo L.....3838 3N. 6 049.3W.

0 40 18 N. 5 25 51.1 W. | Stockholm*. . 502033 N. 11214.0E.

4346 4N. 045 1.5E. | Suakim, B, Africa, Lt...19 7 ON. 22916.61%.

.3238 4N. 1 735.6W.|Sydney, N. S, W.* 3351418, 10 449.3E.

Gglveston, Tex..... L...29 1817 N. 619 9.7 W. | Tanang, Alaska., 5 10 10 N. 10 0,3 21.6' W
e N s MBS R B Y B
asgaow, Scotland*..... b! . . . | Tunis (Goletta 1. 36 N. 5K

IDTATOAE, « o 136 630 N. 02123.3W.|Urbana, ¥, .. ... .0 N, 8o W

..51 28 3 0 0 0.0 — | Utrecht, Netherlands*. . N. 02031.0E..

.13 26 22 938 35.5 E. | Valdez, Alaska. . N. 94505.0'W.

.44 39 38 N 4 14 21.1 W. | Valparaiso, Chili S. 446 34.8 W,

53 32 51 N 039 53.5 E. | Venice, Ttaly*..... N. 04922.1L.

. 43 42 15 N. 449 8.0 W. | Yera Cruz, M I 191229 N. 624 31.8'W.

Havana, Cuba. .. 23 921N 529 26.0 W. | Victoria, B. C., It. 48 25 26 N. 8 13 33.8 W,
‘Hobart Town, Tas. 42 53 25 8, 949 20.5 E. | Vienna, Austria*, .. 2 l:é 55 N. i 5 21.4 10,
Hongkong, China*, 22 18 13 N. 736 41.9 1. | Warsaw, Poland*.. .. 5213 'BN. 24 7.2 1.
Honolulu (Reet Lt.) 21 1755 N. 1031 28,8 W. | Washington, D. C.*, 385514 N. 5 815.8'W,
Ithaca, N, Y.*. ..., 42 26 4 505 56 0 W. | Wellesley, Mass.* 42 1735 N, 44512.7W.
Key West, Fla., Lt 24 32 b 527 12.3 W. | Wellington, N. Z.*, 117 48, 1139 4.3E,
»Kingston, Jamaica... 57 4 5 710.7W.| West Point, N. Y.*,....41 2322 N. 45550.6 W,
Lisbon, Poriugal*.... 42 3 Q36 44.7 W. | Willlams Bay, Wis 123413 N. 504 13.2 w
Liverpoot*, . . 24 5N. 012 17.3 W. | Williamstown, Mas; 242 30 N. 452 80.4'W.
adison, Wis 43 . 557 37.9W. | Yokohama, Japan. ... 52624 N, 918 36.9 E.
adras, India 4 8N. 52059,1E. |Zanzibar (K. Consulate). 6 9438. 23844.7 1.

Madrid, Spain* 24 30 014 45.1'W. :

* Observatories. T.t. denotes a lighthouse. t Highest latitude In U. 8. territory.
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LATITUDE AND LONGITUDE TABLE—Continued.
AT CERTAIN OTHER LIGHTHOUSES.
Lat. ; Long. | Long. Lat. | Long. | Long.
°c ¢t g M, 8.l /il o s mlg M. o8.|° 77
Mount Degert, Me....... 43 58 08| 4 32 30.9| 68 07 44{| Pengacola, Fla......veu.n 30 20 46] 5 49 13.9| 87 18 29
Cape Elizabeth, Me., E...}43 33 58| 4 40 48.1} 70 12 02{18and Island, Ala 30 11 15{ 5 52 12.1{ 88 03 02
Cape Mass, N......|42 38 21{ 4 42 18.11 70 34 31{|Ship Shoal, L& ........... |28 54 52,6 04 17.0| 91 04 15
Bosbon,lvfass............llz 9 41} 4 43 33.7| 70 63 26//|Sabine Bank, La.... . 28 201 14 54.1| 93 43 31
Gay Head, Mass...... ... |41 20 55| 4 43 20.5 70 50 08 19 04.1) 94 46 01
Montauk Point, N. Y....[4104 16} 4 47 25. 15127 21.14.1{ 95 18 3
Island, N ceenonn 40 37 67| 4 52 52 3 13 08 48 58.1/117 14 32
Navesink, N. J.. .140 23 46| 4 55 56.6f 73 59 09, 53 00.2{118 15-03
Barnegat, N J... .|39 45 52| 4 B6 25.6| 74 06 24 01 52,9/120 28 13
Cape May, N. J .138 65 59| 4 69 50.6| 74 57 39 03 02.5{120 45 37
Cape Henlopen, Del .38 46 42| 5 00 20.2| 75 05 03 07 43.9(121 55 59
Cape Charles, Va.... .37 07 22} 5 03 37.6| 75 b4 24 12 05.4]123 01 21
Cape Lookout, N. C. .134 37 22| 5 06 05.9( 76 31 29 14 57.6{123 44 24
Cape Fear, N. C.... .33 50 47 11 5L.9| 77 67 58 17 37.4/124 24 21
Cape Romain, S. C.. .{3301 08| 5 17 29.7{ 79 22 26 16 361|124 09 02
Tybee, Ga....v... 3201 19 5 23 23.0] 80 50 45 18 15.0{124 33 45
St. Simon, Ga. . . 0802} 5 25 34 1 23 38|] 16 18.91124 04 43
St. Augustine, Fla 5307 25 09.3| 81 17 20{ ['illlamook Rock, O 16 04.3{124 01 05
Cape Canaveral, 28127 37| 5 22 10.5| 80 32 37||Grays Harbor, Wash 16 27.8/124 06 57
Jupiter Inlet, Fla 56 20 19.7| 80 04 56{|Cape Klattery, Wash. . 48 23 31 18 56.6|124 44 09
Dry Tortugas, Fla. 24 37 59| 5 31 40.9) 82 55 13{| Cape Hinchinbrook, | 9 46 36.41146 39 06
OF MOUNTAIN PEAKS.
Lat. Long. Long. Lat. Long T.ong.
°c s rig. M o8| r” °© s #lg. M. o8 |° "
Mount McKinley, Alaska .63 03 59/10 04 02.9]151 00 44{({Mount Hood, Ore........[45 22 27| 8 06 47.3121 41 49
Mount St. Eliag, Alagka...[60 17 29} 9 23 42 9{140 55 43|} Mount OQuray, 38 25 22 04 53.8|106 13 27
Mount Shasta, Cal....... 41 24 34| 8 08 46.5}122 11 38{{ Mount Cneen: 3 29 43 14.1 85 48 31
Pike's Peak, Col. ... . |38 50 26 7 00 P.S 105 02 37|{ 3riery Knob, V 3 21 22.7] 80 20 40
Mount Elbert, Col. . 39 07 04| 7 05 46.7{106 26 41| Wheeler Peak, Nev.. 37 15.2]114 18-48
Mount Marcy, N. Y. .44 06 46| 4 55 41.8] 73 55 27|| Mount Harvard, Col.. 3 05 16.9/106 19 13
Mount Mitehell, N. C. 35 45 53] 6 29 03.7) 82 15 55| Mount Belknap, Utah. 38 25 10} '« 29 38.9]112 24743
Mount Rainier, Wash 46 51 11| 8 07 03.1{121 45 47|} 3ilver Mount., S. Pk. 38 32 39| 7 59 01.1{119 45.17
Mount Helena, Cal 11 8 10 31.9/122 37 58||Mount Conness, Cal......|37 58 03] 7 57 15.91119 19 14
h t Tamalpais, 8 10 23.0(122 35 45}|Mount Washington, N. H.|44 16 141 4 45 12.9] 71 18 14
' IN TiR NATIONAL AND STATE CAPITALS.
N (Capitol Building, except where noted.)
Lat. Long. - | Long. Lat Long. | Long.
. °c/ Mg, M. 8. |° el mig M, 8|
Atlanta, Ga.. 33 44 58] 5 37 33.2| 84 23 18||Helena, Mont. ((Jbllrt—
Augusta, Me. 44 18 26| 4 39 07.7| 69 46 56 house). ... .. |46 35 18| 7 28 08.5|112 02 08
Austin, Texas. 30 16 28] 6 30 57.7] 97 44 26||Indianapolis, b 44 38.4] 86 09 36
Baton Rouge, ~ Jefferson City, M 3 6 08 41.3] 92 10 20
racks) ... ..[30 27 23] 6 04 45.7| 91 11 25||Little Rock, Ark. (Custom .
Bismarek, .. 46 49 11} 6 43 07.4]100 46 51 HOUSe) oo vvvvuneens ...|34 44 56] 6 09 05.6] 92 16 24
Caé;itol, Head of Liberty Montgomery, Ala........ 32 22 40) 5 45 12.1| 86 18 02
tatue, D. C...ovvvvvnn 38 53 23]'6 08 02.3] 77 00 34||Oklahoma City, Okla.(Ch.) {35 28 34| 6 30 00.4[-97 30 06
Carson City, Nev........ 39 09 51} 7 59 03.7{119 45 56{|Omaha, Neb. (Presby. Ch.) |11 15 43) 6 23 45.01 95 56 15
Charleston, W. V. Olympia, Wash.......... -8 11 36.6{122 54 0v.
Capitol Building) b 26 31.8] 81 37 57||Raleigh, N, C. (Triangu-
C .o 6 59 16.7(104 49 11 lation) ................ 5 02 49.3] 75 42 10
5 24 08.0] 81 01 59f{Sacramento, Cal. . 8 05 58.3]121 29 34
5 32 02.6] 83 00 39]|Salem, Oreg............. 8 12 06.9{123 01 44
6 14 30.6/ 93 37 39|[Salt Lake Cit;
5 02 OR.7), 75 31 25 (Temple).............. 7 27 33.9]111 53 28
Springfield, I11. 5 58 37.1} 89 39 17
itol Building).......... 40,15 511 5 07 31.6| 76 52 54||Topeka, Kan............ 6 22 42.8] 95 40 42
Hartford, Conn.......... 41 45 51 4 50 43.9] 72 40 58}{Washington = Monument,
D.C.... ...... k 5 08 08.5] 77 02 08
IN Orark CrTiES.
Lat. Long. | Long. . Lat. Long. ; Long.
i o s lg om0 ¢ or #lg a8 |o *
Buffalo, N. Y. (City Hall) |42 53 03] 5 15 30.7| 78 52 41{|[Los Angeles, Cal. .(Bap- N
Duluth,  Minn. (High tist Ch) ..o 34 02 48] 7 53 00.3|118 15 04
chool) . ......otenn.. 46 47 21| 6 08 24.0f 92 06 00{{Louisville, Ky. (City Hall; 38 15 16| 5 43 02.5{ 85 45 38
Tl Paso, Texas (Court- Mobile, Ala. (Courthouse) [30 41 23| 5 52 09.7} 88 02 25
OUSE) . o vvvarvnes. oo [31 4530 7 05 56.1j106 29 02||Portland, Ore. (Court-
Jacksonville, Fla. (Court- house)l....o.oveais.e 45 31 00| 8 10 ,42.6{122 40 39
USE) cvenenes ieeaes 30 19 35| 5 26 37.1} 81 39 17{|Rochester, N. Y. (Ander- 5
Kansasg City, Mo. (Presby. son Hall)............. 43 09 381 5°10 20.9] 77 35 14
oot seaeaaey 39 05 56) 6 18 20.9| 94 35 13|{Rockland, Me. (Cong. Ch.) |44 06 24} 4 36 26.7| 69 06 37
Laredo, Texas ( Tampa, Fla. (Courthouse) |27 56 53| 5 29 49.9] 82 27 28 .
less Tower).oooveanan. 27 30 25| 6 38 04.5) 99 31 07|({Walla Walla, Wash.
(Courthons~) .......... 46 03 55) 7 53 23.41118 20 61

Latitude of a place is its angular distance from tbe equator and is measured by an arc of the meridian

between the zenith and the equator.

Longitu‘e of a place 18 measured by the arc of the equator, inter-

cepted between th2 prime meridian and the meridian passing through the place, or by the angle at the pole

between those two meridians.
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THE MAQNETIO POLES. !
THE' geogra hical poles of the earth are the extremities of the imaginary line passing through its eentre
ot gravn%]a, abolit which it revolyes, and are therefore symmetrically located with regard to the equator.

aghetlg pqles, oxever, are 10t éoinzileat with ghe gaowragulcar ‘poles, nor are they dlametrically

w0 egch other, rlor: to the recent attempt ot Amundseq 0 determ;ne the north n;ngnet!c pole,

a y éit- er W by apt James Ross who fmmd the diP of the maﬁneti édle 10 be

89“ titnde 70° 8 .2 N. and Iongltude 96“ 3’)’ ch is in_King Willlam Land, Canad
‘The result .ot Ac undsgn's observations has’not yet been put)lis y the Norwegian authorities.

T the sguth sc,%qx e, from & consi eratlon ol all t,he rgsultp avallable aeeording to t,he United

Sttnes egoast and Geodetlg Su:fvey, the posmon . and lopgitude 1. 156° 1. has been tentatively

ten These vahies are enly reughly approx ate. a.nd tor that realon are given only in degréees ana

BY regson of the annual variation of the mggnetic needle, it is beheved that the magnetie poles are
nat stationary, but have a slow mation around the geographical ppled. The subject is shrouded in aystery
aud conatlmtes one of the many as yet unsolved problems in terrestrial physics.

3"-”

® ASTRONOMICAL SIGNS AND SYMBOLS. /
@  The Sun. 4  Mars, o) Conjunction.
The Moon. 7} Jupiter. O Quadrature.
Mercury h Saturn. Opposition.
Q Venus. . H  Uranus. Ascending Node.
&  The Earth. 5  Neptune. Descending Node.

Two heavenly bodies are in ‘“conjunction” (&) when they have the same Right
Ascension, or are on the same meridian, %. e., when one is due north or south of the
ather; if the bodies are near, each other as seen from the earth, they will rise and set
at the same time; they are in ‘““‘opposition” (&) when in opposite quarters of the heavens,
or when one rises just as the ot;her is setting, “Quadrature" () is half way between
conjunction and ‘opposition. By ‘‘greatest elongation’ is meant the greatest apparent
angulgr distance from the sun; the pla,net is then generally most favorably situated for
observation. Mercury can be seen with the naked eye only at this time. When a
planet is in its ‘‘ascending’ ( Q) or “descendmg" (15) node it is passing through the pla.ne
of the earth’s orbit. The term ‘Perihelion’” means nearest te the sun, und ‘Aphelion”’
farthest from the sun. An ‘‘occultation” of g pla,net or star is an eelipse of it by
some other bady, usually the moon,

ASTROLOCICAL SIGNS, CLASSIFIED.

Artes...... «Fiery....Masc..Bil..... Hot and dry. Libra....... Air .Mase..Sang. . . Hot and moist.
Taurus. .... Enrt‘hy .Fem. .Nerv...Cold and dry. Scorpto. . . ‘:Watery.,Fem. .Lymp..Cold and moist.
Gemini Airy. .. .Masc..Sang...Hot and meist. | Sagittarius. .Fiery...Masge..Bil. .. .Hot and dry.

y..Fem. Lymp .Cold and moist. | Capricorn. . Eart:hy ‘Fem..Nerv...Cold and dry.

.. .Masc..Bil. . . .Hot and dry. Agquarius. ... Airy. ... Masge..Sang. . .Hot and moist.
..Fem. .Nerv...Cold and dry. Pisces...... Watery Fem..Lymp. .Cold and moist.
THE PLANETS.
Nemu'ne { Body...Cpld a,nd moist.. Nerv.. Fruittul. | Sun. ..... ( Heart. .Hot and dry . . .Barren.

6 Z & Brain..Cold and dry.. Nerv.. Barren. | Venus.... % Flesh...Cold and molm; iang Fl’ulﬂ'lll

', 3 Bones. . Far thy......... Nerv..Barren. | Mercury. . : 4 Brain. .Cold and dry. ..Nerv
Juptter. .. § Blood. I—Iqt an(l moist. Sang., Frmt,(ul IM oon. ... s Bowels. Watery......... ’hleg T‘ruiuml

fars..... (Gall.. . Fiery.......... .. Barr, 0y
hd HERBS UNDER CERTAIN PLANETS.

SUN. \ MOON. MERCURY. VENUS. MARS.’ "~ JUPITER. SATURN.
Almond Cabbage Azaleas Apples All-heal Agrimony Aconite
Angelica, Ohj ckweed Bitter Sweet | Archangel Aloes Anigeed Barley
ﬁﬁh Tree Clar, Calamint Artichoke Anemone Apricots Barrenwort.

Tree cqralwon. Caraway Beans Arsmart 2 ,ss;arague Beech
Ce n.ndme Daisy Corailline Bearberry Barberry Balm Black

ur; Dog-tooth’ Dill ‘Bishop’s W’d | Basil Balsam Hellebore
(‘ momile Duck’s Meat | Elecampane Black Alder | Box Tree Bitony Bluebottie
Corn Homwm't Iris Endive Bugle Holly | Broom Bloodwort Comfrey
Eyebrigh Lettuce Fennel urdock Capers Borage Crosswort
Heart Tmroﬂ Mereury Hare s Foot Cloves Catmint Ches nut Flaxweed
Juniper Privet zel Cock’s Head | Coriander Cinquefoil Ground Moss
Male Peony Pumpkin Hoarhouml Couch Grass | Crowfoot Dandelion Hemlock
Marigolds Wall Flowers | Lavender Cowslip Flaxweed Fig Tree Hem:
Mistletoe Water Arrow- | Lily of the Elder Garden Cregs | Hart’s enbane
Olive Head Valley Tfoxgloves Tongue Holly
Pimpernel - |Watercress Licorice Ground Ivy Haw h House Leek H ulncvu“ |
aosemm‘y ater Lily Male Fern Kidneywort Honeysuckle Jessamine
W ter ¥iolet | Mandrake: Little Daisy | Hops Lime TTee Jew's—lﬂm‘

Saffron White Lily Marjoram argh- Horse- Liver yort, Mangel
S Iohn'sWorL White Poppy | Mulberry ~ mallows Tongue Maple Medlar
Spn-Dew. White Rgse Myrtle Mint FIyssop Myrrh Navelwort.
‘Cormentil WhiteSaxifrage| Parsley Pennyrayal eeks Nallwnn Pangieg
‘Turnsole Whitlow Grass| Starwort, Peppermim. Madder Oak Quince

ine Wild Wall Trdoil Sorrel Nettles Sage ughes
Viper's Buglosg Flower Val Spearmint Onions Thigtle ye
Walnut Will Wﬂd (*arlots ‘Tansy Plantain Thorn Apple |Sheph. Purse

Wlmer Green | Winter Savory | Throatwort | Tobacco Wild Pinks |Sloes
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CLASSIFICATION OF ROCKS AND DIVISIONS OF GEOLOGIC TIME.

THE rocks composing the ea
gedimentary, and metamorphic.

solidified beneath the surface are known as intrusive rocks.

are known aseffusive rocks, extrusive rocks, or lavas.
bombs, pumice, tuff, volcanic ash and other fragmental materials thrown out from volcanoes.
rocks are formed by the accumulation of sediment in water (aqueous deposits or eolian deposits).

(Prepared by the U. S. Geological Survey.)
rta’'s crust are grouped by
The igneous rocks have sol qll%ed from & molten state:

eologists into three great classes, igneous,
Those that have
0se that have flowed out over the surface

The term volcanic rock includes not only lavas but

Sedimentary
‘The

sedime 1t may congist of rock fragments or particles of various sizes (conglomerate sandstone, shale); of
the rem ins or products of animals or plants (certain limestones and coal); of the product of chemical action

or of ev poration (salt, gyp:

sum, ete.); or of mixtures of these materials.
mentary deposits is a layered structure known as beddin,
tives of igneous or sedimentary rocks produced throug!

A characteristic feature of sedi-

or stratification. Metamorphic rocks are desiva-
mechanical or chemical activities in the earth’s

crust. The unaltered sedimentary rocks are commonly stratified, and it is from their-order of succession
and that of their contained fossils-that the fundamental data of historical geology have been deduced.
HRA, Period. Epoch. Characteristic Life.
Recent Pleistocene. |“Age of man.” Animals and plants of
Quaternary. (Great Ice Age.) modern types.
Cenozoic. Pliocene. ““Age of mammals.”” Possible first appear-
(Recent Life.) Miocene. ance of man. Rise and development of
Tertiary Oligocene. highest orders of plants.
Eocene.
Upper. . N N
Cretaceous. Lower. “Age of reptiles.” Rise and culmination of
Mesozoic. huge land reptiles (dinosaurs). First ap-
(Intermediate | Jurassic. pearance of birds and mammals; and palms
Lite.) and hardwood trees.
Triassic. ,
‘‘Age of ainphibians.” Dominance of tree
Permian. ferns and huge mosses. Primitive flower-
Carboniferous. Pennsylvanian, ing plants and earliést cone-bearing trees.
Mississippian. Beginnings of backboned land animals.
-~ Insects.
“Age of fishes.” Shellfish (mollusks) also
Devonian, a};undant. Rise of amphibians and land
plants.
Paleozoie. J
(Old Lite.) Shell-forming sea animals dominant. Rise of
Silurian. fishes and of reef-building corals.
Shell-forming sea animals. Culmination of
Ordovician, the buglike marine crustaceans known as
trilobites. First trace of insect life.
‘Trilobites, brachiopods and other sea shells,
Cambrian. Seaweeds (algae) abundant. No trace of
land animals.
First life that has left distinct record. Crus-
Proterozoic. Algonkian, taceans, brachiopods and seaweeds.
(Primordjal
Life.) Archean. Crystalline Rocks. No fossils found.

THE first striking fact in the geological history of climate is that the present climate of the world

has been maintained since the date of the earliest, unaltered, sedimentary deposits.
of the Scotch Highlands and the English Longmynds show that in
same strength, the raindrops were of the same size, and they fell wit

3 ‘The oldest sandstones
re-Cambrian times the winds had the
the same force as at the present day.

Tl'ie evidence of paleontology proves that the climatic zones of the earth have been concentric with the
poles as far back as its records go; the salts deposited by the evaporation of early Paleozoic lagoons show
that the oldest seas contaiued the same materials in solution as the modern oceans; and glaciations have

recurred in Arctic and, under special geographical conditions, also in tempeérate regions at various periods
throughout geological time. The mean climate of the world has been fairly constant, though there have
been local variations which have led to the development of glaciers in regions now ice free, at various points
in the geological scale. That there has been no progressive chilling of the earth since the date of the oldest
known sedimentary rocks is shown by their lithological characters and by the recurrence of glacial deposits,
some of which were laid down at low levels at intervals throughout geological time.

- , EARTHQUAKE AREAS OF THE EARTH.
From Major de Montessus de Balore’s catalogue of 130,000 shocks. The obgervation covers fifty yeara.

Earth- Earth Earth-
AREA. ‘ ,quakes‘l AREA. uiakes. ll AREA. quakes,
Scandinavia. .. 646 ||Greece.................| 10,306
British Isles. 1,139 [Russla. ..ovveriravenn.. 258 937
France....... 2,793 ||Asia Minor....... 4,451 5,586
Spain and Port; 2,656 |(Tndig.....c.00... 813 2,739
Switzerland........ 3,895 ||Japan PN 27,562 2,661
Italy.....oooo v 27,67 Africa......... . . 179 8,081
Holland and North Atlantic Islands. ... .. 1,704 2,155
man: 2,326 ||United States, Pac . 83
Sicily. . . eeeneeee.d) 4,331 COASt. veveverennnen..] 4,467 HINew Zealand...........] 1,925

The most shaken countries of the world are Italy, Japan, Greece, South America (the Pacific Coast), .
Java, Sicily, and Asia Minor. The lands most free from these convulsions are Africa, Australia, Russia,
Siberia, Scandinavia, and Canada. As a rule, where earthquakes are most frequent they are most severe,
But to this general statement there are exceptions—Indian shocks, though less numerous, being often very
disastrous, ' Loss of life in many cases depends, however, on density of population rather than on the
intensity of the earth movement.
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HIGH-TIDE TABLES—Contfnued.

TIME OF HIGH WATER AT POINTS ON THE ATLANTIC COAST.
The standard time of high water at the following places may be found approximately for each day by
adding to or subtracting from the time of high water at Governor’s Island, N. Y., the hours and minutes
annexed.

H. M. H M,
Abany, N. Y..oceesencessoasresccss.3dd| 9 54||New Haven, Ct.vecvcoscsosocssasers.addf 3 0
Annapolls, Md....evesosessoessccsss.8dd] 9 13||New London, Ct.cevevscvosssosesss..add] 1 14
Atlantic City, N ... Sedie S sub, 51/|Newport, R.T. .o voueeesesnsssesensssUD, 31
Baltimore, Md.... add} 11 ..addl 1 21
Bar Harbor, Me....ovverennvosssess..add| 2 . .add| 1 55
Beaufort, S. C. ceerecorerecenaas.add 49
Block Island, R. L..c.covveasessness..SUbD. Philadelphia, Pa.....c.00 5 56
Boston, Mass. .e ..add| 3 Plymouth, Mass. 3 4
Bridgeport, Cb add| 3 2||Point Lookout, M 5 5
Bristol, R. I.. sub. 13||Portland, Me. . 2 52
Cape May, N. sub. 10{|Portsmouth, N. H. 3 13
Charleston, S. C sub. 15||Poughkeepsie, N. Y 4 36
Eastport, Me. .. add| 2 37||Providence, R. I p:
Ternandina, Fla add 26||Richmond, Va. 8 53
Gloucester, Mass..... veseenscaddf 2 571 {Rockaway Inlet, © 22
Hell Gate Ferry, East River, N. Y.... .:msli 2 6 2 44
Isle of Shoals, N. H...... .ads 3 2 55
Jacksonville, Fla..e.evs.. 1 3 0
Key West, Fla. . coeveveens 2 . © 29
League Island, Pa.... 5 h, Ga . 50
farblehead, Mass.. 3 0j|Southport (Smithville), N. C 18
ahant, Mass. . ... 2 Vineyard Haven, cees 3 256
k ass... 4 4||Washington, D. C 0
ewark, N. J...... 58||Watch Hill, R. I.. . 36
New Bedford, Mass. . . s 19]|West Point, N. Y. . cees 3 2
Newburyport, Mass. ....o.veeiionnans 3 23|IWilmington, N. C.....c.ovvuiiiinnn.. 1 56

ExampLe.—To-find the approximate standard time of high tide at Atlantic City, N. J., on any day,
find first the time of high water at New York under the desired date, and then subtract 51 minutes, as
in the above table; the result is the time of high water required.

AVERAGE RISE AND FALL OF TIDE.

PLACES. (Feet. 'Inch.l | PLACES, Feet. Inch. PLACES. |Feet. [Inch.
Baltimore, Md...... 1 2 | |New:London, Ct..... 2 6 ||San Diego, Cal...... 3 11
Boston, Mass....... 9 7 | |New Orleans, La.....|None| None| |Sandy Hook, N. J... 4 8
Charleston, 8. C..... 5 2 | Newport, R. I.. . 3 6 | |San Francisco, Cal... 3 11
Colon, Panama,. 0 11 } |New York, N. Y..,.. 4 5 | |Savannah, Ga....... 6 6
Eastport, Me. 18 2 | |0ld Point Comf’t, Va. 2 6 | [Seattle, Wash 11 4
Galveston, Te: 1 0 | |Balboa, Panama, 12 6 | |Tampa, Fla. 2 2
Key West, Fla 1 2 | |Philadelphia, Pa b 4 | |Washington, 2 11
‘Mobile, Ala.... .. 1 6 | IPortland, Me... 8 11

Highest tide at Eastport, Me., 218 inches. Lowest tide at Galveston, Tex., 12 inches.

THE MEANING OF ‘1 INCH OF RAIN.”

ON every dally weather bulletin or chart the andount of rainfall at various places during the preceding
24 hours is printed in inches and hundredths of inches. In a general way the public understands that a
rainfall of 2 inches in one day is heavy, and that one of a tenth of an inch is light, but no attempt is made
to associate the linear measurement of the water with its equivalents in weight or bulk. This is necessary
for a proper understanding of the actual quantitative value of the rain, and the few figures following may
prove of assistance in making calculations.

An acre of ground contains 43,560 square feet. Consequently, a rainfall of 1 inch over 1 acre of ground
would mean a_total of 43,560 144, or 6,272,640 cubic inches of water. This is equivalent to 3,630 cubic
feet. As a cubic foot of pure water weighs about 62.4 pounds, the exact amount varying slightly with the
density, it follows that the weight of a uniform coating of 1 inch of rain over 1 acre of surface vrould be
3,630 X 62.4 = 226,512 pounds, or 11314 short tons.

The welght of 1 United States gaflon of pure water is 8.345 pounds. Consequently a rainfall of 1 inch
over 1 acre of ground would mean 226,512 + 8.345= 27,143 gallons of water on the acre. This is equivalent
to 603 barrels of 45 §allona each, and would be sufficient to fill 4 tank or pool about 20 feet square and 9
feet in depth. Should a farmer desire to build a cistern to be supplied by rainwater from a roof, he can,
if he knows the annual rainfall of his locality, so construct his cistern as to make the best possible use of
the rainfall, For instance, a rainfall of 1 inch on a roof of 3,000 square feet capacity would mean a total
volume of 432,000 cubic inches, or 250 cubic feet, available for the cistern (loss from splashing, etc., not
congidered). This is equal to 1,870 United States gallons, or about 41.5 barrels of 45 gallons each, enough
to fill a cistern 8 feet in diameter to a depth of 4.97 feet.

THE EARLIEST CALENDARS.

ONE of the earliest almanacs was the clog elmandc, in use both in England and Denmark. This was
a square stick or box eight inches long and made either to be hung in the parlor or to be used as a cane.

Each corner and side repregented three months. Tne holidays were marked with symbols of the saint
or occaslon which they were designated to celebrate. Christmas was indicated with a horn, and Nov.
23 was pictured as a pot of ale because that day was St. Clement’s Day, on which custom decreed that the
poor should go about begging for ale to make merry with. The first written calendars were made by the
Greeks of Alexandria 150 A. D. Perhaps the oldest almanacg known are those of Solomon Jarchus,
published in 1150. A manuseript copy of the almanac of Petrus de Dacia, published in 1300, is preserved
at Oxford. Almanacs became prevalent during the Fifteenth Century. The first almanac to be printed
in Europe wag the Kalendarlum Novum, the author belng Regiomontanus. The almanac was issued three
years, 1475, 1494 and 1513; was sold for 10 crowns gold, and circulated throughout Hungary, Germany,
Ttaly, France and Fngland. England's first calendar was the Shepheard’s Kalendar, which, transtated
from the French, was printed in 1497. Each month started with an appropriate poem.
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WEATHER FLAGS
OF THE WEATHER BUREAU, U. S. DEPARTMENT OF AGRICULTURE,

THE Weather Bureau furnishes, when practicable, for the benefit of all interests dependent upon
weather conditions, the “‘Forecasts” which are prepared daily at, the Central Office in Washington, D, C ,
and certain designated stations. These forecasts are telegraphed to stations of the Weather Bureau, raii-
way officials, postmasters, and many others, to be communicated to the public by telegraph, telephone,

witeless” and mail or by means of fiags or steam whistles, The flags adopted for this purpose are five
in number, and of the forms and (-olors indicated beiow:

EXPLANATION OF WEATHER FLAGS.

No. 1. No. 2. No. 3., . No. 4. No. 5.
‘White Flag. Blue Flag. White and Black Trian- White Flag with
Biue Flag. gular Flag. glactl,( square in
entre.

i .

Fair weather. Rainorsnow. Local rain or snow. Temperature. Cold wave.

‘When number 4 is placed above number 1, 2 or 3, it indicates. warmer; when below, colder; when not
dlsplayed, the temperature is expected to remain about stationary. \

WHISTLE SIGNALS.

A warning blast of from fifteen to twenty seconds’ duration is sounded to attract attention. After
thig warning the longer blasts (of from four to six seconds’ duration) refer to weather, and shorter blasts
(of from one to three seconds’ duration) refer to temperature; those for weather are sounded first.

Blasts. Indieate. Blasts. - Indicate.
One long........ ««....Fair weather, , One short, Lower temperature.
Two long. . ..Rain or snow. ‘Two short . .Higher temperature.
Three long.’. /.1 . 010 Local rain or snow. Three short, Cold wave.

By repeating. each combmatlon a few times, with intervals of ten seconds, liability to error in reading
the signals may be avoided.

As far as practicable, the forecast messages are telegraphed at the expense of the Weather Bureau,
but if this is impracticable they are furnished at the regular commerclal rates and sent *‘collect.” 1In
case are the forecasts sent to a second address in any place, except at the expense of the applicant.

SMALL CRAFT, STORM AND ' HURRICANE WARNINGS

OF THE WEATHER BUREAU, U. 8. DEPARTMENT OF AGRICULTURE.
AS DISPLAYED ON THE ATLANTIC, PACIFIC, AND GULF COASTS.
All square flags shown here are red with black centre when displayed as warnings.
Small craft. Storm. Hurricane.

o o w»
& =

NW. winds. SW. winds. NE.winds.  SE. winds.

Small Craft Warntng-—A red pennant indicates that moderately strong winds that will interfere with
the safe operation of small craft are expected. No night display of small craft warnings is made.

Northeast Storm Warning—A red pennant above a square red flag with black centre displayed by day,
or two red lanterns, one above the other, displayed by night, indicates the aporoach of a storm of marked
violence with winds beginning from the northeast.

Southeast Storm Warning—A red pennant below a square red flag with black centre displayed by day,
or one red lantern displayed by night, indicates the approach of a storm of marked violence with winds
beginning from the sowtheast.

Southwest Storm Warning—A. white punnant below a square red fla% with black. centre displayed by
day, or a white lantern below a red lantern displayed by night, indicates the approach of a storm of marked
violence with winds beginning from the southwest.

Northwest Storm Warning—A. white pennant above a square red flag with black cevtre displayed by
day, or a white lantern above a red lantern displayed by nlght indicates the approach of a storm of marked
violence with winds beginning from the- northwest.

Hurricane, or Whole Gale Warning—Two square flags, red with black centres, one above the other,
displayed by day, or two red lanterns, with a white lantern between, displayed by night, indicate the ap-
proach of a tropical hurricane, or of one of the extremely severe and dangerous storms which occasionally
move across the Great Lakes and Atlantic coast.

7""
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%LOOITY OF WINDS IN THE UNITED STATES.
AVERAGE hourly velocity of the wind at selected stations of the United States Weather Bureau, also

the highest velocity ever reported for a period of five minutes. (Prepared by Chief of the U. S. Weath:
Bureau, and revised to January 1, 1921, for THE WORLD ALMANAC.)
§'§‘? £y2 225 8,8 §2218.3
3 o Q 53 >
STATIONS. 5233|828 STATIONS. 335|828 STATIONS. 528855
A8 | il - ZES|E7E
. SR i k-
Mi. | Mi. Mi. | Mi Mi, | Mi.
Abilene, Texas....... 10 66 |I51 Paso, Texas.,....{ 10 78 ||Philadelphia, Pa.....| 10 75
Albany, 8 70 |{Fort Smith, Ark. 8 74 ||Pittsburgh, Pa 8 7
Alpena, Mich 10 72 {|Galveston, Texas 11 93 ||Portland, Me. 8 61
Atlanta, 10 6 ||Havre, Mont 10 76 ||Red Bluff, Cal 6 60
Bismarck, N. 10 | 74 ||Helena, Mon 7 70 \[Rochester, N. 8| 78
Boigé, Idaho 5 5 {|Huron, S. D. 1% 72 ||S6. Louis, Mo 11 80 -
Boston, Mass 11 2 ||{Jacksonville, 8 75 |[St. Paul, Minn 9 1102
Buftalo, N. 14 6 ||Keokuk, [owa. 8 63 Et Vincent, Minn,* 9 72
Charlotte, N. G T 2 |{Knoxville, Tenn. . 6 84 |[Salt Lake City, Utah. 6 68
Chattanooga, Tenn 6 6 ||[Leavenworth, Kan.*, . 7 66 |[San Diego, Cal. ..... 6 54
Chleago, I, . ....... 16 4 ||Louigville, Ky....... 8 74 ||San Francisco, Cal.. 10 64
Clnclnnat,i Ohio.....| 7 9 ||Lynchburg, Va...... 4 63 ||Santy Fé, N. M..... 71 83
Cleveiand, Ohio.....| 14 3 ||Memphis, Tenn 9 75 ||Savannah, Ga. 8 88
Custer, Mont.*.. ... 7 2 ontgomery, Ala 6 54 |[Spokane, Wash. . € 52
Denver, Col.. 8 5 ashville, Tenn. . ... 7 75 ||Toledo, Ohio. . 1 84
Detroit, Mich, . 11 7 ||[New Orleans, La..... 8 86 ||Vicksburg, Miss 4 62
Dodge City, Kan 11 5 ew York City, N. Y.| 12 96 ||Washington, D. C 7 68
Dubuque, Iowa...... 7 0 |(North Platte, Neb. .. 9 96 ||Wilmington, N. C.... 72
Duluth, Minn. . . 14 8 [|[Omaha, Neb........ 9 66
Eastport, Me........ 11 78 ||Palestine, Texas, 7 60
+ * Stations discontinued.
STANDARD TA'BLE SHOWING VELOCITY AND FORCE OF WINDS.
Miles | Feet Eeet Foregin Miles | Feet | Feet [Loregin
DRSCRIPTION: | Per Per per |18 Perll ppscrierion. Per Per per  |Ibs. Tet
Hour. |Minute.|Second. | Sgoare Hour. [Minute.|Second. | SHuare
cam O] 5| L conlevone oo | a0 20| 418 a0
[« 26 . .036 ’ e 4 : . 5. 400
3 ood | 4.4 036||Moderate gale 0| 3520 | 58.6 | 6.400
Light alr........ 4 352 5.87 .064||Fresh gale....... 45 | 3,960 66.0 100
] 440 7.33 . 100||Strong gale...... 50 | 4,400 73.8 0.000
Light breeze..... 10 880 14..67 400 ‘Whole gale...... 60 | 5,28 88.0 | 14.400
Gentle b o 15 1,320 22.0 0[|Storm. . ceoonoe 70 | 6,160 | 102.7 [ 19 600
entle breeze....1 120 { 1,760 { 29.3 | L. bOO Hurrl 80 | 7,040 | 117.3 | 25.600
Moderate breeze. 25 | 2,200 | 36.6 ! 2.p00iHuUrricane.......1 7100 ! 8,800 | 146.6 | 40.000

The winds of highest
the highest clouds.

velocity have been found about six or seven miles above the sea at the level ot
Both above and below this level the speeds fall off. The rates of motlon have been

checked very carefully by observing the drift of special rubber balloons. The observations are made through

telescople Instruments from the ground.

MARCH THE WETTEST, SEPTEMBER THE DRYEST; MONTH.
(Number of times that each month has stood In'each order of ﬂrynesa, for 38 years, 1868 to 1905, inclu-
sive. €omputed from natural tlow of Croton River, N. Y.

, at New Croton Dam.)

Similarly, the drift of clouds has been observed apd measured.

DRYEST. SECOND. THIRD. FOURTH. FIrTH, SIXTH.
Month. (No.] Month. |No.[ Month, |No. No. Month. | No.
Sepr,ember 11 wSeptember (9 July....... 8 11 November..| 11
10 |August. .. 9 |October....| 7 8 December. v
7 |July....... 9 [September..} 5 © May....c.. 5
4 Octo‘ber 4 (June.......| b5 Oetober ...| 6 [September 4 |January 4
2 June. .. ... 4 fAugust....| 4 |November..| 3 |November..| 3 [February 2
2 November 2 |November..| 4 [April...... 1 |April...... 2 |April.. 2
2 lJanuary.. 1 (January....| 2 |[May....... { JAugust. .. 2 ne...... 2
...|December..{ 2 Sepbember 1 |Janual 1 [September 2
.|May.......| 1 |December..| 1 |February.. 1 |October 2
. arch... 1 JAugust 1
fJuly....... LI
. ADecember..| 1 VI
SEVENTH. EIGHTH. NINTH TENTH. ELEVENTH. ‘WETTEST.
Month. |No.| Month. |No.] Month. }No.] Month. |No.| Month. {No.| Month. (No.
May.. 7 |May.. 9 |January.. 8 |January....| 8 12 |March..... 13
Novemb 6 |April. . 6 (April...... 8 |February...| 8 7 February.. 8
4 |January....| 4 December 7 |December..| 7 6 |April......| 7
4 |February...| 4 rch..... 5 |April......] b5 3 |January.. 5
4 |December..| 4 February 3 |March..... 4 3 |November..| 2
4 lOctober....| 3 M 3 November 2
3 arch,... 2 g 1 [May....... 1
2 gust, 2 September.. 1 A gu St, 1
1 September 2 |October....| 1 |September..| 1 .
.41 e..... 1 |November..| 1 |Octobe 1 |October....
August....{ 1 |[November..| 1 [...........|. R R RN
September..! 1 ... o bl oo
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NORMAL TEMPERATURE AND RAINFALL.
(Prepared in the office of the Chie{ of the Weather Bureau, U. S. Department of Agriculture.)

Mean Mean Mean Mean
- States, Tempera-| Rec-| Rec- | Ann’l]} States Tempera-| Rec-| Rec-|Ann’l
and Stations. ture. orq | ord | Pre- and Statlons, ture. 0] ord | Pre-
Te{rh iy High-| Low-|cip’n || Terri- D
Ties. Jan.|July| est: t. ¢ tories.
50 | 80 | 102 Omsha. 1 .
0 | 90 1 Winnem 29 | 72 | 104 | —28] 8.4
] 118 (3] Charlott 40 | 79 | 102 | ~ 5] 49.2
) co| 50 Bismarc 7170 | 107 | —45] 17.6
Depver...... 9 | 7 05 ...|Concord. ., 21 | 69 | 102 | —385( 40.1
.|New Haven. . 717 00 . .JAtlantic City.{ 32 | 72 | 104 | — 7| 40.8
‘Washington.. 06 x.|Sante Fé.....| 28 | 69 97 | —13| 14.5
. 4 00 Y....IN.Y.City...} 30 | 74 | 102 | —13| 44.6
0 ..|Cincinnati...| 32 | 78 | 105 | —17| 38.3
9 | 7 11 .|Oklahoma...| 35 | 80 { 108 | —17| 31.7
4 | 72 08 .|Portland.....| 39 | 66 | 102 | — 2 .1
8| 7 ..|Philadelphia.| 32 | 76 | 106 | — 6| 41.2
0 ...|Block Island.| 31 | 68 92 | — 6] 44.4
0’ .|Charleston...| 49 | 81 | 104 71 62.1
$ 0 ..|Pierre.......| 14 | 75 | 110 | —40| 16.6
Rs. oo 0 .|Naghville....| 38 | 79 | 104 | —13| 48.5
aine..|Portland..... 0: .|Galveston....| 53 | 83 99 8l 47.1
Md.....|Baltimore.., . ' 05 ..|Salt Lake C..| 29 | 76 | 102 | —20! .0
Mass,..[Boston......| 27 04 Burlington...| 16 | 63 | 100 | —28| 31.6
Mich,..|Detroit...,..| 24 '04 ..|Norfolk......| 40 | 78 | 105 2| 49.5
Minn,..|St. Paul.. 04 |Seattle.. ...| 39| 64 | 96 11| 36.6
Miss. 01 Parkergburg..| 31 | 76 | 106 | —27| 40.2
0 07 Milwaukee...| 20 | 70 | 102 | —25| 31.4
03 .|Cheyenne. . . 6 1 67 | 100 | —38] 13.6

temperature below zero,

TR Ter RULES FOR FORETELLING THE WEATHER.
- s e ADAPTED FOR USE WITH ANEROID BAROMETERS.
Reau-| Centi-| Fahr- A RISING BAROMETER.
mur, | grade,enheit, A RAPID rise indicates unsettled weather.
80°." | 100°."| 212°.'|WarER Bo1Ls||- A gradual rige indicates settled weather.
AT SEA- A tise with dry air and cold increasing in Summer indicates wind
76 8[5) %32 LEVEL. from tch(ia northward; and if rain has fallen, better weather may he
. expected. .
85 185 A Tise with moist air and a low temperature indicates wind and
L1 78.91 174 . ||rain from the northward.
60 ;[5) }gg Alcohol Boils. A rise with southerly winds indicates fine weather.
3 65 149 A STEADY BAROMETER
8 60 140 with dry air and seasonable temperature indicates a continuance
55 131 . ot very fine weather.
42.2) 53.6) 127 |Tallow Melts. A FALLING BAROMETER.
45 113 A rapid fall indicptes stormy weather.
8| 42.2| 108 A rapid fall with westerly wind indicates stormy weather from
40 104 the northward. K
3| 36.7 98 [Blood Heat. A fali with a northerly wind indicates storm, with rain and hail
35 95 | in Summer, and snow in Winter.
8] 32.2 90 ' A fall with increagsed moisture in the air, and heat increasing,
24 30 86 indicates wind and rain from the snruthward.
21.31 26.7 80 A fall with dry air and cold increasing in Winter indicates snow.
P 20 kvl A fall after very calm and warm weather indicates rain with
16 20 68 squally westher,
12.4| 5.3 60 |Temperate. The barometer rises for northerly vyinds, including from northwest
10.2) 12.8 55 by north vo the eastward for dry, or less wet weather, for less wind,
8 I 50 or for more than one of these changes, except on a few occasions,
5.8 7.2 45 when rain, hail or snow comes from the.northward with strong wind.
4 I 41 The barometer falls for southerly wind, including from southeast
1.3 1.7 35 by south to the westward, for wet weather, for stronger wind or for
0 (l) 32 |WATER more. than one of these changes, except on’sa few occasions, when
— 0.9]— 1.1 30 REEZES. ||moderate wind, with rain’or snow, comes from the northward.
— "! — b :23
- 8,3 :18'7 f&f DURATION OF DIFFRRENT KINDS OF WEATHER IN THE SBEVERAL
——]%8—-{%.2 JQ STORMS—VICINITY OF NEW YORK.
—12  |— D = T
—14.2(—17.8 0 |ZERO TAHR. Clear |Cloudy, Rain (Clearing
18’ —20" | — ¢ ! CRITICAL WINDS. Hours. | Hours. | Hours, | Hours.
—20 5 —13
T4 | Ta0 | oo _ |{South to Southwest. 9 | 8 8.3 | 14
—28 |—3b ~—31 > South to Southeast 14 13. 15.6 15.4
—82 |}—40 —40 Bast to Northeast. . 20 17.6 31 20.6

WEATHER WISDOM.

A gray, lowering sunget, or one where the sky is green or yellowish-green, indicates raln. A red sun-
rise, with clouds lowering mier in the morning, aiso indicates rain. A halo occurring after fine weather in-
dicates a storm. A coronp growing smaller indicates rain; growing larger, fair weather. A morning
rainbow Is regarded as a gign of rain; an evening rainbow of fair weather. A deep-blue color of the sky,
even when seen through clouds, Indicates fair weather, a growing whiteness. an approaching storm. Fogo
indicate settled weather. A morning fog usually breaks away before noon. —Unusual clearness of the
atmosphere, nnusual brightness or twinkling of the stars, indicate rain, The first frost and last frost are
usually preceded by a temperature very much above the mean.
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MONTHLV AND ANNUAL MEAN TEMPERATURE AND PRECIPITATION.
Mean averages, covering a period of years.)
AT AMERICAN CITIES.

a5 S JAN. { FEB. | MAR. (APRIL,| MAY, { JUNE. | JULY. [ AUG. { SEPT. { Oct. | Nov. | DEC.
-3TATIONS. = - aa = ot

TATIO! T’IP' TPV NPT P ATy PANT | P. | T ) P | T P T | P | T P T.IP. T.| P,

o - — - " a— eand = - - - et

Albany.. 2412.5| 3212.7] 46|2.4| 59|3.0| 68/3.8] 72|3.9| 70/4.0| 62|3.2| §0/3 . 8|2,8] 2812

Asheville 38i4.6| 45/5.1! 544 g g 6914 .4].72|14.9] 70/4.8| 65/3.0 gg 23 8, 3§ 4.

Atlanta 45! +.6{ 52{5.8| 613, 1| 768{3.9| 7814.7| 78|4.5| 72|3. 2. g 3.4| 4514.

Bismarck 0.5 22(1.0( 43{1.9 bl 84]3.5 (? 2.1| 68/2.0| 57|1.! K 0.71 1 g

oston 28(3.4{ 35/4.1| 45/3.8 .5 3.0] 71(3.4| 69/4.0| 63|3.2| 82]3.9] 41/4.1] 32(8.4

Buffalo 2.8] 31)2.6) 42|2.4| 54]3.1 3.1] 70|~ .4] 69]3.0] 63|3.2| 52]3.5| 39|3. 03 .4

Ca.lgary 0.7{ 34|0.7} 40/0.7| 4 8 2.4| 60[..7] 569|2.1| 50(1.4| 42]0.5] 25/0. 0/0.

Charleston.. .| 49(3.4 4l 5713.7] 64(3.0{ 7 .5l 5.4| 8117.3] 80{7.0| 76|5.5( 67|3.9] 58|2.9] 5113.2

(/hlcago..... 2 .0 2| 34/2.6] 46/2.9] 56(3 .4 3.7| 72|3.6] 71]2.9| 65(3.0| 53|2.8| 39|2.5] 29 4

Cineinngti. . 4 2| 4113.6( 52|.0f 63(3.5] 72{4.0( 76]3.5] 74|3.3| 67(2.3| 55|2.3| 43|3.2] 34[2.

Cleveland. . 4 .6] 34|2.8) 46{2. 813.2 3.7] 7213.6] 70|3.2| 64{3.2| 53]|2.7] 40|2.8] 31|2.

Denver. . 4 25| 0| 48(2.2 .51 6611.5/.72|1.6] 70{1.3} 63/0.9] 51i1.0 .0} 32|0.

0 2 2.4| 46/2.3 .3( 68(3.91 72|3.5| 70{2.8] 6,]2.5| 52|2 4 6] 30{2 .4

.6 .1| 62(2.9] 69 52 4.8] 8314.0| 83|5.0( 79{5.4| 72|4. 4.0] 56(3.7

9] 22{0.7| 31{0.7} 42 2. 2.11 67(1.1 66/0.7| 56(1.1| 44|0 7] 25{0.

.1f 57{3.41 62|3.5| 68| 414.2 5.5] 81|G.2] 80(6.2| 77|8.0| 70|5. 2.2| 55|34

. 5| 41|2.8] 54 4(5.1 4.7| 78|4.8} 76|.8| 68|3.8| 5312.2| 42|1.8| 32|1.4

o 9] 67(3.0| 59 62/0.5| 0.1{ 70{( .0] 72(0.0{ 70{0.1{ 65/0.8} 60|1.5] 56|2 .

2| 43/4.4| 5215.8] 62 7114.3) 7814 .4] 81|..5] 79(3.2| 73]3.0] 62/2.7 6| 44(4 .4

4] 6912.7| 7212 74(2.6| 7916.4] 80{7.9{ 82|7.2] 82|7.6| 82{9.6| 78(10 2|2.6| 68(2.2

7] 14{3.11 24{3.8 40]2.2{ 55/3.0| 65|3.5| 68|4.3] 66|3.6] 58/3.3| 45|3. 213.71 1813.6

6 4.5/ 62|5.3| 68/4.9| 7413.9| 80{6.2| 81/6.5] 81(5.6] 78|4.8] 70(2. .8]'54(4 .5

8 3.7| 38|4.1) 48(3.3| 59|3.2| 68|3. 414 .5| 72|4.5| 66|3. 6(3.7| 4 4| 3413 .4

3 .0} 4912 .4| 60|2.8] 68|L.8| 76|3.1| 80|3.6| 78|3.2| 72|2. 1{1.8] 4 2| 391,

4 S.4] 4013.4| 51/2.9| 62(3.2] 71}..3| 76/4.3| 74{4.6] 67|3.4| 56|3.1| 4 .11 36{3.

2| 5410.7] 60]0.5{ 67(0.4f 75/0.0] 84|0. 011.1} 89{1.0{ 81|1.0} 70/0.4| 59/1.0] 52|0.

9| 32{2.7| <)|3.0] 61 :.9] 63]3.3] 71/3.9| 75|4.4| 72|3.2| 66|2.5] 55{2.4| 43|2.6| 35(2.7

; 3| 34(2 8| 44(3.4] 56|3.5] 67(4.2] 75/4.5] 79(3.4| 77[2.7{ 70(2.9| 58|2.4( 45(2.9] 352.
Saint Paul 210.9! 0.8 28|1.6| 46/2.3] 58|3.6| 67|4.4] 72|3.4| 70|3.5| 60|, .4| 48|2.3| 31/1,3] 19{1.1
Salt Lake City 14 1.4| 41/2.0] 50/2.3| 58/2.0] 68/|0.8] 76]/0.5| 76/0.8| 65/0.8| 52/1.4{ 40|1.4{ 32/1.3
San Antonio 1.7| 54{1.8]| 62(1.7| 69/2.9| 75(3.0| 80{3.1{ 82|2.2| 82|2.7| 77|2.9{ 69|1. .81 53{1.6
San Franeisco.| 50|4.3| 51(5.7| 53|3.1] 54|1.8| 56/0.8] 57/0.2| 57|0.0| 58(0.0] 59/0.3| 58|1. 5| 5114.2
QantaF ...... 2810.6] 32(0.8} 39(0.7| 48/0.9] 57|1.1| 66|1.0| 69(2.7| 67|2.4] 61|1. 0[1. .8] 30/0.8
Seattle....... 39/4.5] 4013.9} 44/3.6] 49]2.7] 55/2.3] 60|1.7| 64|0.7| 63|0.5] 58]|1. 112.9] 44/56.9{ 4116.0
‘%muxblty 610.6] 20/0.6{ 33|1.3| 48/2.8] 61|4 .4 3.9 74{3.6{ 73|3.0|- 64|2. 11.. 0| 23/0.7
Spakane. . 27(2.3( 30{1.9| 39{1.5( 48(1.3| 56|1.6 1.6| 69(0.7{ 68|0.5] 59(1.0{ 47{1.. 7(2.3| 3112.6
Washingtor 3|0.4| 34)3.4| 42|3.8| 53|3.2| 64|3.8 4.21 7714.6| 74|4.4] 68/C.8| 57|3.11 45|2.7| 36]3.2
Winnipeg. . ~710.9] -111.0] 12/1.0f 3611.6} 5112.2 3.3] 6613.11 63/2.7 5212.0! 3311.7] 18I1.1| 4410.9

. AT EUROPEAN CITIES. |

4612.2] 48(1.5] 52(1.5; 59(0.9, 68(0.8| 76(0.4; 81/0.3 80[0.4{ 7 |0.6| 66|1.8; 57|3.0| 60|2.5
.1 29]1.1] 34]1.3] 43|1.%] 52}2.2| 62|2.8] 67]3.1f 72|2.8] 70|1.8| 63]1.7| 45|2.4] 43|1.7| 34|1.6
1{1.5| 32'1.5] 37|1.9| 46{1.4| 55/1.7] 62]2.5| 65/2.7| 63|2.2| 57(1.7| 48]2.0| 38/1.9{ 33|1.9
412 .81 4312.3] 47|2.5] 53{2.6| 58|2.9{ 64]3.2| 68(2.0! 68|2.2| 64(2.6| 55|3.7| 47|3.7| 41{2.9
413.3| 44[3.0| 46|2.2] 51|2.1| 55/1.9{ 60/2.0{ 64]2.1} 64{2.1{ 61|3.1| 54({3.6| 48|3.8] 45(3.2
3412.2] 36|1.8] 40]|2.0f 47({1.7| 53|2.3] 60|2.5| 63]13.1| 62{3.1| 58]2.7| 50{2.9]| 41|2. 6(2.6
8|1.5] 32|1.1] 40{1.9| 51|2.0| 60|2.4} 6712.7] 70]2.0| 68|2.1| 61]2.0| 51|2.2] 39|2. 112,1
3|1.3] 29{1.2] 40(1.7| 51|2.0| 62|2.4| 68]3.6] 73|2.6| 72|3.0| 64|1.4| 54{1.5| 40|1. 9(1.7
Christiania...| 24{1.2| 24|0.9{ 30|1.1| 40{1.1] 51{1.7| 60{2.0| 63{3.3| 61]2.9] 53|3.0{ 42{2.6} 32|1.! 6{1.3
Cong’t’tinople | 41|3.4] 41]2.7| 46/2.4] 53]|1.7| 62]1.2] 70{1.3| 74|1.1| 74[1.7|. 68|2.0{ 62]2.5| 53|4.0| 46/4.8
Un%enhagen.. 111.3] 31{1.1f 34{1.3| 42]1.1} 51(1.5| 59(2.0f 62(2.6| 61]|3.4] 55/2.4] 47|2.4| 38|1.9] 33]|1.5
ublin..,..;.| 42{2.1} 42]1.9] 43{2.0| 47|2.0} 52{2.1] 58|2.0| 60|2.6] 59|3.1| 56|3.1| 49]2.9| 45]2.6] 42{2.3
Fdinburgh....| 38{1.9 1.7] 40|1.5] 45]1.5] 50{1.9] 56(2.2| 55(2.8| 58]2.8] 54(2.4] 47|2.5] 41|2.4]| 39]|2.2
amb 2(1.9 1.7 37|3.0f 45{1.7| 53{2.2| 60|3.1| 63]3.4| 62(3.0{ 56|2.6| 48|2.6| 39|2.: 412 4
4516.5| 4715.0f 51{4.1{ 59|1.6| 67]0.2| 70]/0.0] 73]/0.0f 73/0.0| 70| T.| 66]0.4| 56{2. 916.7
512.1 1.9] 41{2.0] 49]2.0] 57|2.4]| 64(2.8] 67(2.9| 66]3.2| 659(2.5) 52]2.7| 41|2.. 7(2.5
612 .1 1.8] 4112.2| 48(1.6] 54(2.2] 60{2.3] 63{2.8] 63|2.5| 58]2.5] 50]3.0} 42|2. 712.5
812.0] 40{1.6] 42(1.7| 48|1.7| 54(1.9| 60]2.2} 63|2.4| 62|2.4]| 58(2.4] 50]2.71 43|2.. 912.1
51.3 1.4| 43|2.1| 51|2.6] 57|3.3| 64|3.3| 68|3.4| 67|".3| 61|C.0| 52|C.8} 42(2. 5(1.9
211.1] 15]0.9] 23|1.2] 38|1.5] 541.9] 59{2.0| 66]2.8] 60|2.9] 51]|2.2| 38|1.4| 28]|1. 711.5
4713 4 2.8] 51|3.0{ 57(2.4| 64{1.9{ 71|1.3| 75|0.7} 76(1.2| 71{2.8] 63|4.3| 54(4.8] 49(4.3
6(2.0 1.6{ 42|1.9] 47(1.5{ 53(1.9] 59{1.9! 63|2.2| 63({2.9] 60]2.8] ' ' |2.6] 44|3. 912.3
6[1.4 1.1{ 43|1.5] 50{1.5] 55]{1.8| 62|2.1| 65(2.0f 64|1.8]| £3|1.)] vu|2.1| 42{1.7] 37|1.6
5(0.9 0.8] 24|0.9] 36/0.9f 48/1.7| 59{1.8| 64]2.7| 61|2.7| 51{2.0] 40[1.7| 29{1.4] 20{1.2
4412.9] 47|2.3| 51|2.5| 57)2.3] 64(2.2| 71|1.5] 76{0.6] 76]1.1| 70|2.7] 62]4.1| 52{4.4] 46|3.3
711.5) 30{1.4| 39!1.5| 50/2.0| 59(3 4| 65]3.2| 69{2.7| 68(2.1f 61]|1.9f 52|2.4f 40{1.9] 31{1.4
710.8] 26{0.7| 29(0.8| 38{0.9| 47|1.4] 57|1.4] 62{2.3| 60(2.4| 53|1.8| 4312.0) 35{1.4| 28{1.1
912 .4| 4112.2| 46|2.4| 54|3.1} 62/3.8} 094.0f 73(3.0| 72{3.5| 66]4.8( 58|7.1f 48|4.1] 42[2.9
451.3| 45(1.2| 46(1.5| 48|1.5| 52|1.7] 56/0.8] 58]0.5| 59/0.4]| 56|3.0| 52|:.3| 48{2.0| 45{1.9
2911.3] 32{1.5| 39|2.0| 49|2.0{ 57|2.8} 64]2.8] 67|2.6| 66{2.7| 59]1.7| 50|2.0} 38/1.9] 31|1.9
6(0.1] 13(0.2| 27({0.3{ 39|1.1] 49{1.3]| 57(1.5| 66(2.2{ 70({3.5| 61,2.4( 48]1.6| 30{0.5] 14{0.2
24'1.21 27'1.1) 33'1.3! 45'1.5! 55/1.9! 63'2.71 65!3.0/ 64/3.1! 56/1.9! 46'1.7! 35!1.5! 2711 .4

MEAN HUMIDITY OF PLACES IN UNITED STATES IN PERCENTAGES,

STATIONS. Ann’l STATIONS, ' [ Ann’l. STATIONS, | Ann’l ( STATIONS. Ann'l,
Atlanta.. 72 ||Denver. 52 |[Mobile. . 79 |({St. Paul..... 72
Atlantic 80 ||Detroit. 76 ||New Hav: 74 ||Salt Lake City...| 52
Baltimore. . 69 }|Dyluth 76 ||New Qrleans 78 ||San Francisca....| 80
Boston 72 ||Galveston. 81 |({New Yor! 72 ||Santa Fe, N. M..| 49

75 Helena, Maont. 59 maha..... 69 Spokg,ne, Wash...| 64
! 50 acksonville.. . 80 Philadelphia 70 |[ToledO.......... 74
» 78 Key West, 78 ||Portland, Me.. 74 Vicksburg, Miss..| 74

5 71 Knoxville.. . 74 ||Portland, Ore....| 74 W. Walla, Wash..| 60
Chicago 4 74 Los Angeles 70 ||Richmond.,... .| 72 Was‘nlngton, D.C| 72
Cincinnati,......} 69 Louisville.. .. .. 68 1ISt. Louis..... .0 70 l'Yuma, Ariz. .. ... 43
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MONTHLY AND ANNUAL MEAN TEMPERATURE AND PRECIPITATION—Ceontinued.
AT WEST INDIES, CENTRAL AND SOUTH AMERICAN CITIES.

o JAN. | FEB. | MAR. [APRIL.| MAY. | JUNE. | JULY. | AUG. | SEPT. | QcT. | Nov. | DucC.
STATFONS, 7
T.| P. |T.| P. ’I‘.| P.|T.| P.|T.| P.|T| P. T.I P.|T.| P. |T| P. T.| P.|T.| P. 'I‘.| P.
‘BERMUDA & W L
Hamilton. ......| 64| 3.2| 64{°4.6} 63| 4.9{ 66| 3.3] 71| 4.6] 76| 4.1| 80| 5.5| 82] 4.9} 80| 4.4/ 75| 5.0| 69| 5.1] 65{ 4.6
Bridgetown. ....| 78] 3.3 771 2.€{ 77| 1.4{ 79| 2.0] 80| 3.5| 80| 5.4{ 80} 5.7| 81} 7.2 81} 6.2| 80| 8.7| 80| 7.1} 78| 4.4
H: 70| 2.7} 72) 2.3 73} 1.8| 76] 2.8] 79| 4.5| 81 7.2| 82| 5.0| 82[ 6.0} 80| 6.7 78| 7.4 75| 3.1} 72| 2.2
1.4{76] 0.71 76| 1.4§ 78| 1.11 80| 5.6]| 81| 4.4| 82} 2.1{81} 5.7| 81} 4.3} 79| 7.5} 79| 2.6} 77| 1.9
1.1} 77} 2.2] 78] 3.2} 79| 6.8] 79{10.8f 81} 3.9| 82| 2.8) 82| 5.4] 7.5} 80[ 6.4] 78] 3.0| 77} 2.2
5.8(77) 2.8] 77} 2.3 79| 2.4| 80| 2.9] 80 8.1 80]10.5| 81{10.8| 81f 8.8| 80| 6.94 79| 7.9| 78] 5.7
3.7176] 1.9] 76] 2.1| 78} 3.3| 79} 4.2]80{ 4.0] 81} 4.4{ 81} 5.7| 81| 6.4]| 80| 6.5| 80| 5.4{ 77| 3.8
. 4,61 75| 2.5| 76| 3.2] 77} 3.8| 79| 4.8| 80f 5.9] 80| 6.4] 81| 7.4} 80| 6.8} 80| 6.1} 78| 6.9] 76| 6.2
Sam,%/ICruz....., 771234 76] 1.9] 77} 1.2] 78] 2.9| 80| 4.5| 81] 4.6} 82| 3.9] 82| 4.5} 82| 5.7] 81} 6.0] 79} 5.7} 78] 4.2
EXICO.
Colima.........} 70§ 0.5]71) 0.0 741 0.0} 77} 0.0} 81} 0.7] 81} 6.8} 80} 7.1[ 80}- 6.7} 78] 7.4} 77} 4.1f 75{ 4.5} 72| 0.3
0.3]60f 0.3]66] 0.4] 71§ 0.2| 74 1.1} 72} 4 6.11 691°5.6] 67f 4.9] 65| 1.5] 60] 0.5[ 56f 0.4
1.6) 64| 2.3 68f 2.4] 74] 2.2) 79] 2.2} 82 3 4] 2.4] 84| 1.6| 81} 7.0] 75| 4.4| 68} 4.5| 64f 2.2
1.21 67} 0.2] 68 0.2] 71} 0.0} 76| 0.2} 81} 1,6] 82| 6.4} 82} 9.4 82} 8.1 80} 2.4] 74| 0.6{ 70| 0.9
0.2] 571 0.2] 60} 0.6] 64f 0.6} 65| 1.9] 64| 3.9] 62 4.1} 62 4.7} 62f 4.1) 59} 1.8} 56} 0.5} 53} 0.2
1.2162] 1.01 704 1.7} 73| 1.5{ 80| 1.7] 83} 4.3] 851 1.9] 831 3.3} 77| 3.9] 71} 4.2} 64} 1.6} 56{ 0.5
0.3]58] 0.2163] 0.7} 694 0.5] 711 0.7} 70§ 2.0] 68] 1.1} 68] 1.7} 66} 1.5} 63] 1.2} 59] 0.6] 55| 0.5
VeraCruz...... 714 0.4] 73] 0.6} 75} 0.61 79| 0.1} 81} 4.2 78[12.5] 82|14 .8] 82| 8.9 80{11.0f 76] 9.0[ 75{ 3.2} 71| 2.0
Zacatecas.......| 52} 0.9]53] 0.4] 57} 0.9} 624 0.5} 66{ 0.6] 65| 5.0] 62| 5.3] 62} 3.9) 61§ 3.1{ 59 1.4} 56} 0.5/ 52| 0.3
CENT. AMERICA.
5.21 771 2.7} 70] 2.2} 80} 2.6} 82] 5.1} 82| 8.7]83] 7.7} 83| 8.2{ 82} 9.7} 79{12.2] 76{11.1| 74| 6.0
5.4] 61 4.6]64] 4.2] 661 3.9] 67] 7.7} 67]11.8] 66/10.6} 67} 8.1} 67] 9.5{ 65/13.0] 63} 8.1} 60 6.9
4.0} 794 1.5 80| 1.6]80] 4.3} 80{12.0] 80{13.2] 80|16.7} 79{15.1| 80}12.7| 79{14.2] 7919.7} 80{12.1
2.4/ 76f 0.7} 76{ 0.9 77h 3.2 79]10.9] 80| 9.5] 80{10.1] 79{12.9] 7910.9{ 79{13.0] 79{12.2| 78| 6.6
0.3]63] 0.2} 66] 6.5 63} 1.3| 68} 5.6 66]11.5] 66} 8.0] 66] 8.0} 66| 9.2 65| 6.7] 63| 0.9} 61 0.2
0.7} 77} T. 178] 0.7] 80} 1.9} 81} 6.9} 81} 6.5] 80| 6.5] 80 5.7]80] 7.3} 79| 8.2| 78} 8.0| 78] 4.0
6] 0.6] 67. 0.2] 681 0.8] 69] 1.5} 69) 9.0} 68] 9.2} 68 8.2] 67| 9.4} 68[12.4| 67111.4] 87] 4.8} 66} 1.5
San Salvador... .} 72} 0.1] 73] 0.2] 74} 0.6 76| 1.6} 76| 6.6} 74{10.8] 74{12.6] 74]11.6] 73|1i.h} 73110.5] 701 1.9} 71} 0.4
SOUTH AMERICA. 1 )
Asuncion.......|80 6.8]80] 5.4]79] 6.1) 72| 1.8{ 66] 4.4] 61} 2.9] 65] 2.4] 67] 1.8] 68] 3.5} 73] 5.5 77| 5.9] 81f 5.2
Bahia. ... 1.71 701 2.1} 66] 2.7) 59} 2. 1] 52| 1.2] 46] 1.0} 46| 1.0} 47| 1.1} 52 1.5] 57} 2.2] 63] 2.2] 67] 1.9
Bogota 58] 3.7] 58} 2.5 59f 4.Hf K91 9.6] 58| 6.5] 58| 8.2] K7 2.6| K1l 3.3 57| 2.9) 58] 8.4} 58] 9.6f H8f H.4
Buengs Aires. 74] 3.0] 73] 2.5} 704 4.6| 62| 3.0f nu| 2.8] 51| 2.7} 50f 2.2f K2 2.4] 56f 3.0} 614 3.6| 67} 2.8] V1} 3.9
Laracas. ... L1691 0.91691 0.3] 69| 0.6] 72 1.2] 741 2.8} 73] 4.0) 72| 4.8 73| 3.8} 72} 4.2} 71| 4.4] 71} 3.3] 69} 1.6
Cayénne... . L 79114 1) 78{12. 1) 79} 15 . 2] 79115 B} 79120 .0f 79114 .8} 794 6.5] 81} 2.0f 81] 1.1] 81§ 1.3] 81] 4.6} 79/10.6
Concepeion. ... .| 63 0.6f 631 0.7) 60 2. 4] v7} 3.1f 54f 7.8] 76{10 .8} 50§10. 74611 6.0§ 52| H.0fhd| 1.7 67 1.5 60| 1.2
Cordobf.. . ..... | 73 4.4} 720 4.21 69) 3.7] 62] 1.6 6] 0.8] 50§ 0.3] 51} 5.2| 54] 0.4] 59} 0.8] 634 2.4/ 68} 4.2} 72} 4.7
atkland I18. . ...1 491 2.8] 49} 2.4] 474 2.6{ 43| 2.5]{ 40f 2.4] 37} 1.6} 36] 0.2] 37} 1.4| 9] 1.4f 42| 1.4] 46| 1.6] 47} 2.5
Creorgetown.... .| 78] 7.6} 78] 5.7} 79] 1.8} 80} 6.5} 79{10 .9} 79412.0} 79} 9.7} 80} 6.6] 811 2.7] 81 2.4] 80} H.7} 7911i.3
Juan Fernandez..| 65] 0.7) 7] 1.3} 65| 2.2 627 3.0f 61} 7.4| 58] 8.7} 56] 6.6] 55| 4.21 57} 5.4} 67| 1.8{ 604 1.7) 63| 0.6
la Paz.... L1 52] 3.8]b1] 4.5) b1} 2.6) 494 1.4 47} 0.5] 44] 1. § 451 0.2] 46} 1.1} 48] 0.8} 50} 1.3} 53] 1.51 521 4.3
Ama..... Ay, pey .| 73f e, {70f T f66] T. 624 0.24 611 0.3f 614 0.5 611 0.5{ 62 0.1} 661 T. L 20f ‘I
Mendoza . 4741 0.9) /3§ 1.1) 69 1.0} 60f 0.4 63| 0:3] 46} 0.2} 47] 0.2f 504 0.3} 57) 0.4} 62} 0.8} 68} 0.6] 72{ 0.9
Mercedes. . . L 75] 3.5) i4f 1.9) 72) 2.9] 63] 3.9 55 2.4} 50§ 2.4f b1} 2.2] b4} 2.6} 62| 4.0 68} 2.4 72| 3.6
Mocha Island . . . 591 0.8 60} 1.2] 581 3.2] 56} 4.5{ 54} 7.8} 5} 9.7) 50418.2] 50§ 5. 6| h2y 2.2} 651 1.4) 58f 1.2
Montevideo.....| 721 3.2| 71} 2.4] 68| by 63] 3.4 57) 3.98 b2 3.3] b1} 3.3 2.7 ] 60) 3.7 65] 3.0f 70f 3.
Para....... 78{10. 4 12.6] 78J13.3) 78113.21 78} 9.3} 78| 5.7} 78] 4.9 4.2 3.20 791 2.5/ 80] 2.3] 79f 5.1
Paramaribo. 78) 8.8 6.7 781 8.0f 78] 8.91 79{11.7} 77{11.0f 79} 8.2, 6.1 2.8]81] 2.8]81f 5.3] 79| 8.8
Pernambuco . 1] 8.5 7.0181] 9.1 80[10.5] 78}11.7} 77112 .0} 75{ 8.8| 6.4 2.6] 791 3.91 80| 4.4] 81t 8.5
PunmArenas 1.4 1.2]48) 1.6)44] 1.4] 39} 1.61364 1.1] 34 1.1} 36} 1.2 1.1) 44) 0.9] 47} 1.2]50{ 1.3
Quint 4.2 4.0§ 54| 5.3) 541 7.3 55 H.1] 53] 1.5y b5{ 0.8] 53] 1.4] 65] 3.0f 554 2.7} 54] 3.7} 65| 3.9
Rio 57} 1.0] 1.0 491 1.9] 451 0.8] 38) 1.9] 32 2.3| 31} 1.2 0.7 0.65045) 1 1150] 1.3} 51§ 2.2
Rio(,mn edo@ul 731 2.6} 73] 2.8] 71} 3.0} 65 3.4 59 2.7| 54] 2.3] H3| 4.4 4.4 4.4] 61 3.0} 68| 2.1| 71} 2.2
RioQuarto...... 731 4.1 3.51 68] 4.2] 62§ 1.8 551 1.0§ 491 0,7} 48} 0. 4, 0.8 1.3 62| 2.8} 67} 4.4] 71] 4.6
76] 3.7] 76f 2.9] 70 4.9162] 2.8) 56| 2.3 49) 1.5 h2f 1.8 1.7 1.7] 631 3.3] 691 4.1} 75] 5.4
2] 3.7 2.21 691 4.06] 61} 4.7] 54 3.2} 49| 3.1} 50{ 3.8 4.2) 55 3.3] 59 3.5) 65] 3.3] 68| 3.5
0.5§ 761 0.3) 71} 0.2{ 62{ 0.1] 541 0.1 T.|48] 0 {50} T. 0 1651 0.20 714 0.1} 76} 0.4
5 3.3 3.01 700 2.4f 61} 1.0f 544 0.6] 49) 0.1} 49 0.3} 52} 0. 3] 0.6] 651 2.3]69] 3.5} 72| 3.6
0.5 0.3]154 0.2} 48} 0.6 0.71 34 0.4] 33) 1.1138) 0.4 0.2] 48] 0.4 52] 0.4} 55{ 1.0
T. 0.1} 62] 0.2} 55} 0.6 2.4 3.1] 46 3.51 481 2.0) 524 1.2] 56§ 0.6] 62] 0.2} 66| 0.2
L8179 2.7) 76{ 4.2) 68] 1. 0.6] 56 0.3] 59] 0.2} 61f 0.1} 66[ 0.7} 72| 1.4 78] 2.2 81} 3.0
12.6] 76{11.4] 76110.6] 74{ 9 b.4] 671 6.0] 65{ 5.0] 66] 4.8 5.9] 691 6.0] 771 5.6] 78| 9.6
8.2 8.1 701 5.9] 66} 2 51{ 3.0 2.6] 581 0.8 A 3.2 65| 4.8] 67} 4.5} 70| 6 1
5.5} 47] 6.6] 46] 5.9] 431 6.1/ 40} 6.6] 37] 6.7} 37| 4.9 .0} 39] 3.7} 40] 4.3} 44| 4.8} 46| 6.8
12.0] 74{10 4| 7.60 720 3.5] 67) 1.6] 65f 0.8 65{ 0.5 L8] 72] 3.9} 73| 6.0] 73}10.9] 73] 9.0
2. 1149 5| 2.2) 42 2. 1| 38] 1.8} 32§ 2.2| 32 4 2} 40| 1.4] 43| 1.6]47) 1.8]48f 2.1
...| 61 2.9]6 6.4 53] 9.3{ 48[15.3] 46[17.5{ 45 4 5] 491.7.3| 52| 5.0] 56| 4.4 59| 4.8
Valparaiso......|63] 0 0.6 58} 0.3 65| 4.6] 63| 2.4] 63| 6.6] 9| 54| 0.71 57| 0.3} 60f 0.2} 63} 0,1
Villa Formosa . .. |80/ 6.6 6.6] 701 5.0 65| 3.4| 62] 3.2} 62} 1.5 31 671 3.0} 711 6.2{ 75| 6.3{ 76! 7.2

VARIATIONS IN RAINFALL.

Cultivation of semi-arid lands does not cause any appreciable difference in the rainfall in that region,
according to records of the Weather Bureau of the Department of Agriculture. Special attention has been
given by the bureau to this subject and in arriving at this conclusion the specialists delved into the weather
records for the last fifty years. During that period there has been a decided increase in the area under
cutivatiua in the Great Plain States. If increasing the area of cultivation in any distriet increased the
preclpltatlon, the specialists pointiout, a steady rise in the annual rainfall of this region ecould be expected.

Instead of a regular increase, the records show there are well-defined but comparatively short periods of
increasing and_ decreasing rainfall, but which cannot be due to cultivation,

The records of the average rainfall over the Western Great Plains show that for twenty-five years from
1868 to 1892 inclusive, it was 19.2 inches, and from 1893 to 1917, inclusiye, 18.4 inches. Over the Southern
Grent Plains'the average Tainfall for the twenty-five years from 1868 to 1892, inclusive, was 19.8 inches, and
for the next twenty-five vears only 17.8 inches.
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' SNOWFLAKES.

(By Samuel K. Pearson jr., 315 York St., Jersey City, Co-operative Observer, U. S. Weather Bureau, in
New York Evening Post.) |

How many of us really know and realize when we obgerve myriads of snowflakes softly sifting down .
what wonderful crystals they are oomipnosed of? ‘What causes them to form in so many different and perfect:
gg]ﬂénd Whg.t elenﬂel%ts in nature’s Iaboratory produce thern In general and of what beneflt are they to

and nature

‘These curious crystals are trodden under foot in the citlés unknown and unheeded, and theit beauty
perishes without ever having pleased our eyes. Tae next snowy day when the flakes powder your hat and
cost, just stop & minute and examine the flakes on your coat, which furnishes a dark background and shows
them off to good advantage, If you will do this you will find that they are all beautiful, all different, and all
wonderfully constructed.

First we must understand what produces snow. When vapor is condensed with the temperature below
freezing the precipitation will fall as snow, first being formed into minute crystals and later into flakes by the
congolidation of these crystals. They preserve tnéir beautiful forms if the air temperature taroughout
their fail to the earth is at or below the freezing point, but if the lower air is above freezing the flakes will
naturally pass to the ground in a watery form. Snow may fall with the temperature at the earth as high as
40, and rain may oceur with the mercury at 20, while freezing point is 32.

Oyer forty years ago the only method of the reproduction of snow crystals was by drawings, and ex-
tended examinations of them were extremely difficult, due to the very uncomfortable atmosphere nec-
essary for the observer to work in. If the temperature was above the freezing point the delicate structures
speedily would dissolve, and_their outlines could be preserved for study and comparison only by the art
of expertness in dra_wlnf. Drawings had to be hastily accomplished, and would show little of the in-
ternal structure, which s a very important feature of the majority of snow crystals.

FTLAKES UNDER THE LENS.

. However, during the past forty years-much hag been accomplished in photography, and by the usual
combinations of microscope and camera snow can be easily and quickly photographed. Far more satis-
factory reproductions can be obtained by this method of so-called photomicrographic work than was pos-
sible formerly by drawings, . )

‘Those fortunate enough to possess the necessary instruments for photomicrographic work and who
have not taken up the study of snow crystals do not realize what an important, wondértul, beautiful and
interesting study they have neglected. A close and minute study of the majority of them will reveal
symmetry, beauty and complexity of structure not observed by the casual observer with his naked eye.
‘The opportunities afforded for this study in this vicinity are not very encouraging on account of snow not
oceurring frequently during the average winter, but the cold season seldom passes without at least a few
snowstorms of both local and general character, which may enable the observer to study and photograph
a moderate number of different specimens.

The methods employed in photographing the crystals are quite simple, although the utmost haste
must be.exercised, as evaporation or meltirg quickly diminishes them, or may even cause them to lose their
identity entirely as a crystal. Intense cold will cause rapid evaporation of the flake and produce discomfort
to the photographer, while a mild temperature will melt it.

.. A black card Is used for the purpose of collecting snowflakes as they are deposited, and they may be
picked. uxinand transferred by the careful use of a broom splint to a glass slide for observation under the micro-
scope, being extremely careful to keep one’s warm breath a safe distance from the crystal. It is then pressed
dowu flat upon the glass slide by tne use of a feather and the slide then placed on the stage of the microscope,
and after being properly focused an exposure varying from a few seconds to several minutes, depending
on the illumination, is made. a

Stars are the most common forms of crystals and it takes comvaratively mild temperature to produce

them. Solid crystals, usually taking the form of thin plates of ice, are formed in low temperatures, and when
examined under the glass reveal almost as much beauty as the stars. Those having the form of little pyra~
mids of ice and needl:s often fall during extremely cold weather.
.. What is more remarkable about snow crystals is that they are all, with very few exceptions, hexagonal
in form. Nobody can explain why, but for Some reason, vapor, when congealed into snow crystals builds
them on a six sided plan.” The star forms always have six rays and the needles, pyramids, and ice plates
all have six sides. If the regular formaticn of the crystal has not been interfered with in any way by wind
or other disturbances during its passage to the earth, the six parts will be found exactly alike. If one ray
of a star branches out into a feathery form or point the remaining five rays will have exactly the same forma-
tion, that is, the spicules attached to each ray will number the same and will be arranged in precigely the
same way. If the crystal be in the form of a hexagon, or six sided plate, and one side 18 decorated in any
particular way, the other ffve will have decorations exactly alike. .

The great problem to the scientist is, how do the atoms of snow crystals know their proper positions
in this remarkable symmetry of sixes? It may never be known, but is so marvellous that it is worthy of a
great deal of thought on our part. Scientists have produced their theories and tried to explain, but their
efforts nave not resulted in any acceptable explanation by them, and they can only inform us of the fact
that in this wonderful process of crystallization the atoms are very fond of order except on compulsion.
Atoms of all substances, if permitted to passfrom a liquid to a solid state under proper conditions, will always
arrange themselves into certain definite figures; that is, each different substance hag its own plan of crystal-
lizatlon. ~Salt allowed to.crystallize forms cubes; gold produces crystals composed of little triangles, and
glags under certain conditions will form Into stars similar to those produced by the freezing of water. But
the most beautiful of all crystals are those made by the freezing of water into ice, sleet and hail, and the
;zee:fénég % v%gor into snow. In ice the crystals cannot be seen with the naked eye because they are frozen

¢l gether. . .

VARIATION OF CRYSTALS. ~

Upon examination of only & small part of Mr. Bentley’s large collection of world-famous specimens one
would say that there were designg enough for all the jewellers and lacemakers in the world. His photo-
graphs surpass the sum total of all that has been accomplished by all other scientists, and form the basis
of all future regearch into the reasons for the unlimited variety of forms that are deposited.

Many of his photographs and descriptions have been published by the Weather Bureau, to which they
have proved very valuable, as well as to those interested in the study. Since 1884 photographs have
been secured every winter and every great snowstorm has supplied from four to thirty-four new crystals.
‘While taking the specimens, observations of temperature, clouds, direction and velocity of winds and clouds,
and changes in the forms of the crystals from hour to hour ag the different portions of each storm passed
over his locality were taken, and the data thus secured proved valuable and interesting to account for the
different forms and varieties of the flakes. Undoubtedly each flake containg in its structure traces of the
processes that it has undergone in its passage from the clouds to the earth’s surface. L .

The. most perfect crystals are found in large quantities in storms of great intensity, while local storms
produce mostly granular or irregular forms, except when the temperature is extremely low, when they may
resemble more or less those of a blizzard. -
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LICHTHOUSES ON THE AMERICAN COAST.

(By the Lighthouse Service, Department of Commerce.)

Illuminating apparatus consists of a source of light placed in an optical apparatus. Usually, for
the purpose of concentrating the light and directing it toward the horizon or in horizontal beams to sweep
the horizon, there is an arrangement of lenses, prisms and reflectors in various combinations. The lenses
act as refractors of the light, and the prisms may act as refractors or reflectors, or both. The system of
reflectors is named catopiric; of refractors, dioptric; and the combination of the two, catadioptric. To
vary the characteristics of lights, there are flash d occul Taech s by which lens panels or, screens

an
are revolved, or the light is pemgncall obscured by shutt or, in the case of gas Or electri¢ lights, the.

supply of gas or current Is cut off. Lights are also distinguished by the number of lights or by showing

either a fixed color over a definite area or & colored flash, this being effected by the use of colored +glass.

‘The source of light for the greater number of lights is & special form of kerosene-oil wick lamp, but in recent

years other more powerful lamps and illuminants have been introduced. The oil-vapor lamp, burning vapor-

ized kerosene oil under an incandescent mantle, gives & much more powerful light. Acet,yiene, and oil-gas

:lz‘r% ‘u;%d foxisgg‘t):stgg buoys, unattended.lighted beacons, &c. Electric arc lights and electric incandescent
g! re 3 .

A flash is always shorter than tae duration of an eclipse. An occultation is shorter than, or equal to,
the duration of light. Lights are characterized as flashing or occulting solely according to the relative
durations of light and darkness, and without reference to the type of illuminating apparatus employed or
relative brilliancy. In approaching a light of varying intensity, such as fixed varied by flashes, or alter-
nating white and red, due allowance must be made for the inferior brightness of the less powerful part of
the light, The first-named light may, on account of distance or haze, show flashes only, and the true char-
acteristic will not be observed until:-the observer comes within the range of the fixed light; similarly the
second named may show 2s occulting white until the observer comes within the range of the red light. Also,
where there are two fixed lights, one white and one red, the latter may be obscured, and the station may
appear to show only a fixed white light. At short distances and in clear weather flashing lights may show
a faint continuous light.

DISTANCES OF VISIBILITY FOR OBJECTS OF VARIOUS ELEVATIONS ABOVE LAKE LEVEL.

Distance.| Distance, Distance Distance, Distance,
HEIGHT, HEIGHT, HEIGHT, '|| HE1GHT, *|| HEIGHT, id
2 |lin Statute > |in_Statute| . |in_Statute > |in_Statute > |lin_Statute
IN FEET.| " nrijes.  |[IN FEET.| " nrijjes [|IN FEET.[Twrijec “°[|IN FEBT [ nileg  |[IN FEET.| nrijeq,
5 2.96 45 8.87 85 12.20 150 16.20 550 31.02
10 4.18 50 9.35 90 12.55 200 18.7 600 32.40
15 5.12 56 9.81 95 12.89 250 20.92 650 33.73
20 5.92 60 10.25 100 13.23 300 22.91 700 35.00
25 6.61 65 10.67 110 13.87 350 24.75 800 37.42
30 7.25 70 11.07 120 14.49 | 400 26.46 39.69
35 7.83 75 11.46 130 15.08 450 28.06 1,000 41.83
40 8.37 80 11.83 140 15.685 500 29.58

Light Sectors—In some conditions of the atmosphere white lights may have a reddish hue; the mariner
therefore, should not trust solely to color where there are sectors, but should verify the position by taking
a bearing of the light. On either side of the line of demarcation between white and red there is always
a small sector of uncertain color. It should also be remembered that the edges of a sector of visibility can-~
not be cut off shortly, and that instead of suddenly disappearing the light fades gradually away after the
line given as the limit of visitility has been crossed. When a light is cut off by adjoining land, and the arc
of visibility is given in the Light List or Chart, it must be remembered that the bearing on which the light
disappears will, in many cases, vary with the distance of the ship observing it. When the light is cut oft
by a sloping point of land or hill the light may be seen over a wider arc by a ship far off than by one close to.

Fog Signals—Mariners are cautioned that, while every endeavor will be made to start fog signals as

) soon as possible alter signs of fog have been observed, they should not, when approaching the land in a
fog, rely implicitly upon these fog signals, but should always use the lead, which in most cases will give suf-

ficlent warning. A fog often creeps imperceptibly toward the land and a vessel may have been in it some
time before it is observed at a lighthouse. As sound is conveyed irregularly through the atmosphere, mar-
iners are strongly cautioned that they must not place dependence on judging their distance from a fog signal
by the power of the sound. :Under certain conditions of the atmosphere the sound may be lost a short
distance from the station, as there may be silent areas or zones, or the sound may carry much farther in
one direction than in anotheﬁ', and these conditions may vary in the same locality within short intervals
of time. Radio fog signals for use of vessels equipped with radio direction finders have been established
at Sea Girt Light Station, N. J., and on Ambrose Channel (N. Y. harbor) and Fire Island (N. Y.) light vessels.

FqG DURATION AVERAGES.

Ave. (Years| Per Ave. |Years| Per
Hours| of |Cent. Hours| of [Cent.
STATION. of Fog| Rec-| of STATION. of Fog| Rec-| of
PerYr.| ord. | Fog. PerYr.| ord. | Fog.
Moose Peak, Me... B4 7 San Francisco Light Vessel, Cal.| 1,153 22 13
Petit Manan, Me. ,62: 6 Bonita Point, Cal .. 1,1271 36 13
Libby Islands, M VBT 6 Humbols, Cal. . 1,126 11| 13
Whitehead, Me. . 152 6 Manana Island, 1,111 36| 13
,42! 7 Point Cabrillo, Cal. . 1,090 11 12
41 6 Pollock Rip Light Ve: 1,088 36 12
,386/ 9 Gt. Round Shoal Lht. Ves., Mass.| 1,084 27 12
,378 6 Gloucester Breakwater, Mass...| 1,067 12
,373 6 Point Arena, Cal......... ..eo| 1,0551 36 12
..| 1,389 36 Blunts Reef Light Vegsel, Cal...}] 1,0541 15| 12
The Cuckolds, Me.............] 1,301 26 Nantucket Shoal Lht. Ves., Mass.} 1,022 28 12
Swittsure Bnk. Light Ves., Wash.| 1,29 2 San Luis Obispo, Cal.......... 1,007} 29 11
Little River, Me.............. 129 5 Calumet Harbor (on basis of 8 .
Seguin, Me........c..0o0e..ne. 128! 6 i mos. operation per yr., station
Pollock Rip Slue Lht. Ves., Mass.| 1,23 8 4 closed during winter......... 1,190 14 21
Nash Island, Me.............. 1,15 5 3
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A N
NEW YORK CITY WEATHER RECORDS FOR 1920.
(Compiled under the direction of James H. Scarr, United States Meteorologlst.)
DAILY PRECIPITATION, 1920, AT NEW YORK (INCHES).
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DAILY MINIMUM TEMPERATURE, 1920, AT DAILY MAXIMUM TEMPERATURE, 1920, AT
NEW YORK (DEGREES). . 5 NEW YORK (DEGREES). .
. AB e lé s lulEls]lslo el sl1Blnldlalwld N
pav. [ 18 |E|EIE| B 2|28 ]|8|S||pav. [d]|E|5]|5]8 zlelalels]s
Slal2 |4l |38 |<|a|S|z (A %mE*ﬁEEﬁ«cmozn
1....]30] ~3| 15] 41] 42] 58| 68| 65| 61| 50| 48§ 41|f 1.. 45] 27| 38) 59| 59| 80| 81} 77| 73| 60| 67| 55
2....| 13} 20} 24| 37| 41} 62] 64| 62| 53| 46| 46} 37|] 2.. 30| 37| 34| 49] 54| 84| 79| 78| 71} 61| 62| 51
3....| 9] 32| 28| 43| 41| 68| 62| 57] 55| 49| 43 ? 3.. 20| 49{ 44| 60| 58| 83| 75| 76| 74| 68| 57| 48
4... 8| 24| 32| 37| 44| 52| 63] 64| 61| 53| 42| 41|| 4....] 22| 37| 40| 50| 57| 69| 73| 81| 76| 75| 58| 53
5., 5| 25| 22| 37| 41| 50| 59 64| 62] 46| 43| 44|| 5....] 22| 29| 48] 59| 57| 76| 78] 73| 62| 60| 55
6....| 16| 25| 14} 31} 42| 50] 64| 65| 64| 45 9[l 6....] 3 3| 221 43| 65| 66| 80| 72| 73] 60| 57| 46
Ties 7| 301 12} 33| 47} 54| 66] 6 46| 44| 33{1 7. 3 8| 26 63| 68| 7. 41 771 66| 51| 46
8. 4| 25] 14] 30) 48| 57| 68} 67} 6 21 43] 29}| 8. 5} 30 b4, 72) 8 51 76| 74| 53| 40
9. 3| 23| 24| 30} 48] 56| 69t 71| 62} 58] 46| 33|| 9. 5| 40| 44| 69] 75| 8 5] 78} 78] 61| 42
0. 22| 271 33| 30} 55| 56| 69| 70| 64} 58] 40} 33}{10. 9] 53| 49| 76| 76| 8 0f 79] 76] 58| 40
1. 25| 301 39} 33| 51} 62| 68| 70| 64| 55{ 39} 35|{11. 40| 58] 56| 66( 90} 80| 82| 77| 74| 47| 43
2. 24{ 32| 48] 40| 50| 65] 65| 68| 65| 52| 27{ 34{(12. 401 57 681 79| 811 85| 83| 64| 45| 48
3....] 26| 30} 23] 38] 46| 57| 67| 72| 60] 50} 25| 38{|13... 9| 53 58] 71| 88} 83] 75| 71| 42] 50
4....] 11} 30] 20} 36| 45( 60| 68} 72| 56} 58| 29| 43{|14... 44| 34 52| 83| 87{ 83| 72| 82| 41} 59
5....} 10} 12| 25} 38| 43] 67| 69| 73| 57} 61} 33 S5.e. 411 48 61| 86| 80] 81| 72| 75| 40| 45
6. 6] 7| 38| 40| 45] 68| 65] 72| 62] 57| 36 6.0 22| 55| 60} 67| 79| 78| 85| 74| 70] 41] 42
7. 13| 15| 37| 40| 50} 56} 62] 72| 56] 57| 36 . 7| 53| 50} 70} 71| 7 5] 70] 68] 5 1
8. 10 34| 31} 44| 49| 52] 66| 67| 5 6| 38| 27 . 49 42} 61| 66| 60 0| 78] 64} 5 9
9. 7| 18] 28| 42| 55| 52| 68| 63| 5. 8] 35 41| 34 721 69 74| 65| 66| 5 6
0. 2| 17} 31| 49| 57| 55| 67| 60| 47| 55| 43 41 33| 40 721 69 2| 66| 72] 53| 37
1. 2| 23] 33| 43| 57| 53| 68| 63} 5 8§ 41 41 351 501 61| 691 75 5| 68| 80f 47| 41
2. 6| 30| 36| 461 53| 63| 68| 64| 58| 60] 40| 34 40} 58] 73| 77| 74| 85| 82| 68| 80| 47| 48
3. 271 29] 44| 46] 50| 60f 60| 61} 58] 51| 38 36| 65| 69| 61| 741 82| 74| 78| 64| 47| 53
4. 2| 28| 441 411 49| 60] 65| 64| 61| 50| 35 5| 42| 60 54) 59| 77| 87| 74| 82| 66] 4. ]
25.. 8| 22| 42] 37{ 53| 58| 58] 65| 65{ 52| 32 e 2| 34| 68| 58] 71| 77| 76] 77| 82| 69{ 40| 30
6. . 71 111 47) 42| 56| 63| 55| 66| 68] 59| 35 .e 71 26| 56| 62] 72| 82| 701 79} 80| 68| 45| 29
7. 23| 6] 42| 40| 57| 67| 56] 65| 67} 62| 39 . 491 20| 58] 52| 74| 84] 76| 77| 74} 70| 43| 43
8. 171 14| 37 55| 64162} 64| 66} 54| 36 . 411 32| 67| 61 76| 84| 82| 74| 74| 68| 45| 38
9. ... 12| 25] 41| 44| 06| 65| 63] 67| 66| 39| 34 281 361 59| 61] 78| 86| 80} 78| 77 42| 33
0....}22]...] 40| 49| 56| 65| 62| 68| 60{ 37| 38 30 421...] 58] 66} 74| 81| 82| 83| 70| 51| 49| 45
1....]=8}:..] 48]...] 54{...] 67| 69{...] 43]...] 34 veel] 26f...] 69]...1 70[.. 6] 83]...] 63]...] 44
Means! 17' 221 32! 39! 50! 59! 65' 66! 60' 52! 38! 32|I Means' 32! 36' 49l 56! 66' 76' 80' 79! 74' 68! 50' 44
DAILY MAXIMUM WIND VELOCITIES, 1920, AT NEW YORK (MILES AN HOUR).
: slEl2le]mluldlslols o=t ElS S olw]e s e
DAY. 2lalala 1815|833l PAav.[d ]2 |sal8|2|512181812]3
;5&2«25%’«#1:0 S Sl<|= |28 |<|d|0]a]A
1.. 61 191 37| 27| 51| 28| 22| 26] 47| 37
2. 8| 23| 29| 39| 44| 34| 34} 25| 33| 30
3. 71 251 21| 40| 19{ 36{ 33| 24| 17| 29
4. 2| 32| 37| 30| 44| 26] 52| 16| 19| 26/ 34
5. 9| 42 55] 46| 24| 28] 43| 21] 18| 55| 38
6. 2| 38| 78] 54| 30| 43| 35| 12| 20{ 30| 30
7. 2] 48] 411 60| 36] 46| 38| 22| 30| 17} 15
8.. 8} 40| -31] 45| 26| 18] 28| 29| 33| 16| 17
9.. 44| 281 28] 25| 32| 21| 28| 32| 25| 16| 38|
10.. 2| 35| 31| 17] 50} 26| 16| 31| 33} 38| 38|
11.. 9| 40| 24| 18| 24| 35| 13| 21| 36} 32| 16
12. 4| 22| 58] 46| 26| 30| 46{ 22| 34| 17| 59
/3. 7| 33} 62] 53| 20| 26] 29| 26| 49| 20{ 30
i4. 4| 331 62| 41| 35| 26| 60| 34| 26{ 31| 23|
15. 44| 65] 30| 38| 30| 50| 28| 24| 19] 18] 17
16. 25| 38| 46| 41| 24 28] 25| 40| 38| 37| 32
17.. 191 371 621 30! 331 33) 211 20! 441 18] 70
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MONTHLY AND ANNUAL PRECIPITATION AT NEW YORK SINCE 1873 (INCHES).

YEAR. Jan. | Fep. | Mar. | April.| May. |Juae. [ July. | Aug. | Sept Oct. | Nov. | Dec. [An’ual
1873. .05 .73 1 1.92°] 3.05 | 4.08 229 | 4.15 | 7.66 | 2.51 | 2.47 .01 12.06 | 39.98
187 £.82 .41 1 1.88 | 7.02 | 2.16 .87 .22 .53 17.21 | 1.82 .21 | 1.69 | 39.84
187, .87 .23 | 4.25 .21 | 1.47 .66 .23 (10.42 | 2.51 | 3,13 | 4.43 | 2.78 | 45.19
187 .21 .39 1 7.90 .79 | 3.94 .87 72 .97 | 5.24 | 1.68 | 4.40 | 2.29 | 47.40

7" .55 .67 | 6.65 .18 1 0.73 .31 .86 1 2.54 {1.3317.69 | 5.48 .95 .94

78. 4.53 .40 | 4,02 .93 | 3.73 .91 .26 17.30 { 3.20 | 1.71 .74 | 4.93 | 46.66

7! .05 .74 | 2.04 .06 | 2.23 .42 .39 217 1 1.45 | 0.58 .22 | 5.86 .21

80....{ 2.19 .11 | 4.66 .18 1 0.82 .69 | 6.67 | 4.40 | 2.26 | 2.81 .40 | 4.15 | 37.34

81. .. .41 .06 | 6.78 .00 | 2.33 .23 .31 .56 [ 1.38 | 2.10 .87 | 4.37 | 40.40
1882....} 6.15 | 4.36 | 2.32 151 4.21 1 2.82 .75 .63 114.51 | 1.69 .80 | 2.22 | 46.61
1883....1 3.22 | 4.58 | 1.63 .82 | 3.03 | 4.00 .37 .29 | 3.57 | 4.27. .65 .40 | 38.83
1884....1 6.07 .09 | 4.43 .66 | 4.35 | 4.16 5.14 .66 | 0.15 | 3.63 .44 1 6.66 | 55.34
1 “e-.}-3.50 } 6.09 | 1.19 44 ] 2.22 .86 .04 .70 1 0.72 | 5.62 | 5.05.}1 2.69 | 42.12

ce-o] 5.02 .90 [ 3.54 | 4.95 | 6.53 | 3.01 .57 L18 11.79 1 3.90 | 4.61 | 3.73 | 46.73
7....] 4.19 ] 5.26 | 3.51 :67 1 0.99 1 7.70 | 6.75 .66 | 2.30 ) 2.36 |} 2.04 .20 | 46.63
P .14 14,03 | 5.64 .57 1 4.87 | 1.68 | 1.27 .35 1 7.40 | 4.14 | 4.81 | 4.05 | 52.95
...| 5.38 13.07 | 4.09 .90 | 3.25 | 2.38 | 9.63 .39 17.43 12.5319.82]1.81 { 58.68
. .95 .86 | 6.67 .58 13.11 | 4.19 .96 | 4.06 | 8.21 | 6.46 | 0.82 .43 | 52.30
. .73 | 4.69 | 4.22 .37 | 3.10 W18 | 4.11 .87 12.12 12.69 .06 .30 | 41.44
5.61 .27 | 4.62 .36 | 4.30 .97 .45 .90 | 0.87 |10.63 v28 1 1.64 | 38.90
3.56 | 7.81 | 4.47 | 6.36 | 5.06 .56 .26 | 7.18 | 2.27 | 5.28 .71 13.49 | 53.01
2.70 1 5.15 | 1.69 | 2.51 | 3.90 .86 .89 .54 | 8.04 | 5.83 .83 .23 | 44.17
.62 10.82]2.80|2.92 | 2.04 .57 | 4.40 1.12 | 0.95 | 4.04 .58 .87 | 35.73
.25 1 5.50 1 6.13 | 1.24 | 2.01 .38 | 4.45 .46 | 3.04 | 1.71 J12 .70 | 37.99
.51 12.72 |1 2.51 |1 2.96 | 5.30 .98 1 9.52 14 1 1.64 | 0.72 | 4.44 | 4.83 | 44.27
.9 4.06 { 2.92 | 3.23 | 5.55 .28 | 4.76 .12 £1.28 [ 6.14 | 5.90 | 2.93 | 45.12
4.0 5.46 1 6.78 1 1.23 | 1.14 .83 ] 6.20 .90 1 5.89 1 2.05 | 2.13 .37 | 42.06
.1 5.16 | 3.18 | 2.06 | 4.05 | 3.36 | 4.33 .69 | 2.36 | 4.17 | 4.26 .98 | 41.78
2.0 0.8615.18 | 6.82 ] 7.01 | 0.94 | 5.41 | 6.88]12.33 | 2.2011.31 | 6.05 | 47.06
.2 5.78 1 4.32 | 3.51 | 1.23 | 5.91 | 3.12 .29 1 3.59 | 6.66 | 1.19 .19 | 47.07
.44 13.83|13.65[2.8810.33(7.42 | 3.23 .9 2.60 {11.55 { 0.90 .81 | 48.60
.3 2.18 | 3.44 |1 3.94 | 1.61 | 2.70 | 4.31 .1 3.18 | 3.21 | 2.62 .87 | 41.57
.9 2.79 1 3.6512.45 | 1.12 1 4.18 | 6.01 .2 7.11 | 2.67 | 1.67 .67 | 44.48
. 2.57 | 5.58 | 5.78 | 4.67 | 1.70 | 3.21 .6 2.54 | 4.30 [ 1.28 .53 | 41.82
19 .26 12.52 1 3.80|3.89|4.0813.29]1.18 .4 8.00 | 3.82 ] 5.05 .91 | 45.28
1 .84 15.36 1 2.15|1.82]9.10 | 1.70 | 4.33 . 6. 1.60 ] 1.92 10.75 .21 | 41.43
190! .33 | 4.31 |1 3.19 { 5.93 { 1.72 | 3,17 | 1.98 .94 1 2.66 | 0.74 | 1.58 .00 | 41.55
1 .61 14.0710.86 | 4.53 1 1.66 | 5.10 | 0.23 Bt 1.43 13.79 | 4.62 .95 | 35.98
1 2.27 1 3.17 1 2.87 13.06 1 0.91 | 4.63 | 1.55 | 7.3 1.51 | 5.38 |1 4.22 .39 | 40.34
1 .86 {2.06 | 5.68 1 3.61 { 3.94(1.17 | 3.26 | 2.7 3.38 | 4.32 | 2.21 | 4.24 | 38.5
1 .77 12.18 1 5.17 | 5.32 | 2.51 | 1.43 | 3.02 | 1.8 5.28 110.56 | 1.91 | 2.40 | 44.39
1 . 3.27 1 4.5542.67 | 1.97 | 1.83 |1 5.13 | 2.1 0.20 { 1.92 | 2.08 | 4.01 | 33.50
1 . 5.0311.1412.103.23 ] 3.66 | 4.60 | 5.3 2.52 12.2511.09 | 4.23 | 40.83
1 . 4.4913.71 1 3.28 13.4913.94|3.44|0.59|2.9810.63]1.57|3.97|33.17
1 .4 1.70 1 3.38 1 2.35 |1 3.29 | 5.57 | 5.96 | 1.7 2.74 1 5.68 | 0.68 | 3.70 | 39.28
1 .4 1.98 [ 1.51 } 3.78 |1 3.37 | 4.12 | 3.61 | 1.70 | 3.54 | 0.83 | 2.04 | 3.70 | 33.59
1 . 3.45 14.6912.55(3.81 [ 2.2317.93(7.7413.601(3.17{3.33(2.53(48.38
1 2.2 6.56 | 4.16 | 4.44 | 2.88 | 6.19 | 4.78 | 4.91 | 3.24 | 0.77 | 3.56 | 5.09 | 48.81
3.8813.40 13.19 3:30 1 4.24 14.39 | 3.42 |1 3.58 | 3.18 | 3.46 | 43.38
PREVAILING WIND DIRECTION, 1920, AT NEW YORK.

Feb. | Mar. | April.|{ May. [ June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
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New York City Weather Records—Continued.
MONTHLY ANP ANNUAL MEAN TEMPERATURES AT NEW YORK SINCE 1873 (DEGREES)
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76- New York City Weather Records—Continued.

EXTREMES OF PRESSURE AND TEMPERATURE AT NEW YORK SINCE 1872 (DEGREES).

. PRESSURE. TEMPERATURE.
MONTH,
° High- D Maxi- Mini-
ate. |Lowest.] Date. Date. Date.
-est. X mum. | mum.
JADUATY . cooncoscososs| 30.96 31, 1920 | 28.61 3. 1913 67 12, 1890 =6 10, 1875
FebIUATY . o cosvoovsaes| 31.00 | 1,1920 [ 28.98 | 26 1918 69 5, 1890 -_—T 5, 1918
March............,.... 30.95 18, 1913 | 28.38 - 1, 1914 bt 30, 1910 3 5, 1872
. . 9 27,1915 20.
9. 31, 1895 31 1, 18807
9 , 18! 45 , 1
3, 1898 50 15, 1873
102 7, 1918 51 27,
10 1881 39 30, 1912
1, 1881d 29 31, 1917
74 1, 1882¢ 7 | 30, 1875
6! 23,1891 | —13 | 30, 1917

@ Also in 1895, 12th day, & Also In 1003, 20 day. (3 Also In 1879, 16th day: (&) Also I 1909,
12th day. (/) Also in 1876, 1st day. ,

WIND VELOCITY AT NEW YORK SINCE 1898,
(Highest in miles per hour, direction and date.)

Max. | Direc- Max. | Direc-~ N
MONTH. Veloc'y| tion. Day. | Year. MONTH. Veloo'y| tion, l Day. | Year.
January..i...... 86 sw 88 nw 23 1914
96 SW | 22 76 nw 12 1900
92 nw 28 80 8 30 1920
84 nw 23 76 nw 16 1900
90 nw 27 76 w 21 1900
172 nw 8, 90 nw 26 1915
172 n 16
EXTREMES OF PRECIPITATION AND SNOWFALL AT NEW YORK SINCE 1884 (INCHES)
) PRECIPITATION. SNOWFALL.¥ PRECIPITATION. SNOWFALL.*
MONTH|Greatest| Greatest MONTH|Greatest Greatest
in24 Hrs.| Day.| Year.|in24 Hrs.| Day.| Year. in24 Hrs.| Day.|Year.|in24 Hrs.| Day.| Year.
Jan....| 2.48 8-9 { 1884| 13.1 14 11910 |{July...{ 3.80 26 1872 0
Feb...| 3.25 |(11-12]| 1886 17.8 |17-18[1893 [lAug...} 5.05 116-17} 1909, )]
March.| 3.60 |25-26( 1876] 10.5 12 |1888 ||Sept.. 6.17 23 1882 0
April..] 3.72 5-6 | 1886] 10.2 3-4 1915 |[Oct....| 9.40 8-9 | 1903} T.
May...| 4.17 § 7-8 | 1908] T. 6 [1891 ||Nov...] 3.62 [15-18] 1892 8.8 |2
June,..] 3.88 114-15' 1917 0 ..., . Dec. 2.93 113-141 1909} 14.0 126-27!1890
* Records extending to winter of 1884-5 only. T Also 1n 1903 26th and 27th, and In 1885, 30th. T,
trace, less than 0.1 inch.
SEASONAL SNOWFALL AT NEW_ YORK SINCE 1885 (INCHES). -
] ” o
smason.| s {2 sl alalg|Ed5] 8 [|smmson|slelslalals|E]5]3
‘18 o D 3 D A S R O 3 > =) >
S EIEEIE olz|AlsS|a|A|<]|~ ]|
1885-86.| T. | 0.1{ 0.3/18.6] 4.7{ 0.2 T. | 0 {23.9{]1903-04.] T. | T. | 7.7]15.2] 5.6| 4.4 0.1} 0 ]33.0
1886-87.] 0 | T. |21.9] 9.3]11.9] 2.3| 4.1 0,]49.5]]1904-05.] 0 | 0.5|27.8]19.3] 7.2{ 3.0] T. | 0 |57.8
1887-88.1 0 | 0.3} 9.0{11.7{ 3.5]22.1] T. { O ]46.6{/190. 0 | T.]| 0.7} 3.0 5.0{13.4] T. | 0 {22.1
1888-89.] 0 | 0.9 T. | 3.0].7.0{11.0] 0 } O }21.9{|1906-07.] T. | T. { 0.5]10.9/21.1113.8} 6.1] 0 [52.4
1889-90.] 0 | 0.1 7.5] T. | 4.0{21.3| 1.2] O |34.1{{1907-08.1 O | T. | 4.4|10.6]13.7} 3.5 T. | 0 |32.2
1890-91.1 0 | T. |19.3{11.9} 4.2} 4.3] T. | T. {39.7]||1908-0! 0 }0.6] 5.1] 9.5 1.4| 4.1}'T. | 0 {20.7
1891-92.1 0 | T. | T. {13.1} 0.5]19.9} 3.0 O [36.5/{1909-10.§ O | 1.0{11.4]{16.6} 5.3] 0.4] O 0 [34.7
1892-93.1 0 |12.3] 3.4{20.3|32.0| 6.6} 3.0] 0 ]77.6{/1910-11.1 O | T. | 8.9] 1.1{12.5} 2.8] 0.7] 0 26.0
1893-94.1 0 | O | 8.0{10.2|37.9| T. | T. | O |66.1{]1911-12.1 O | 1.0| 7.3} 9.0{ 1.8] 4.2| T. | 0 [23.3
1894-95.1 0 | 0.7] 8.2{12.3] 8.2} 5.8] 1.0{ 0 |36.2{}1912-13.1 O | 0.8]11.8] 0.3 2.4| 0.1] T. | 0 {15.4
1895-96.] 0 | T. | T, | 3.0] 8.8|28.5| 1.7} 0 142.0{{1913-14.| 0 | O | 0.3} 1.2{14.1{21.5| T. | 0 (37.1
1896-97.| 0 | 3.8|12.6/11.7| 8.8] 2.2{ T. | 0 |39.1{{1914-15.1 0 | O | 2.4] 4.0] 2.5] 7.7|10.2] 0 |26.8
1897-98.1 0 | 1.5{ 2.9| 8.7} 2.5} 1.9] 2.6] 0 {20.1{{1915-16.| 0 | T. | 8.1] 0.7|11.4]23.8] 3.3| 0 {47.3
1898-99.| 0 |14.0] 1.1] 6.1|27.5{ 9.6] T. | 0 [58.3]]1916~17.| 0 | T. 113.7] 5.9112.2|i1l.4} 6.5] 0 |19.7
899-00.{ 0 { T.| 0.2{-0.8{11.4] 7.7/ T. | 0 |[20.1{{1917-18.] O | 0.3|11.7/13.6| 3.5| 0.6 2.6 0 132.3
1900-01.1 O | T. ] 0.5] 2.9 5.8/ T. | 0 0 | 9.2|{1918-19.] 0 | O 0.4 0.3] 0.7 1.9 T. 1 0 | 3.3
1901-02.|1 O | 0.6] 1.1| 9.4{13.4| 6.8] O 0 |31.3|1919-20.] O | T. | 7.9] 7.8]29.2 7| T.{ 0 |45 6
1902-03.1 O 0 /9.6l 591105 0 1 T.] 0 126.01)1920-21.1 0 }JT. } 1.6). ... 0. . deeodooidoeral. ..,
NOTE—*'T,”” trace, snow less than 0.1 inch.

MISCELLANEOUS DATA FOR 1920.
BAR%}g%’!éRIC ISRES%}IJRE (reduced to sea level)—Mean, 30.02 inches; bighest, 31.00 inches, Feb. 1; lowest,
incles, arch

TEMPERATURE—QiTeatest daily range, 30°, March 28; least daily range, 4°, Nov. 27. Greatest monthly
range, 57°, March; least monthly range, 28°, August. Highest mean of three consecutive days, 78°,

Aug. 1.r17 lowest mean of three consecutive days, 14°, Jan. 3-5.
PRECIPITATION—Longest_period without a measureable amount of precipitation (0.01 inch or more), 11
gays,wc; 17-27.  Greatest number of consecutive days with precipitation (0.01 inch or morg), 7,
SVow—Greatest. amount 1 24 hours, 6.0 inches, Feb. 5. Greatest depth of snow on the ground, measured
t 8 P. , 12.0 inches, Feb. 6. Last snow in spring occurred April 9; first snow in autumn oceurred

N

Fnoq'x\——In spring: last killing frost occurred April 10; last light trost occurred April 18. In autumn: firss
light frost occurred Sept. 20; first Killing frost occurred Nov.

THUNDERSTORMS —First, March 15; last, Dec. 5.

HaIL—April 2; May 21; July 22, 24

ATRORAS—March 92, 23, 24.



Coast Line of the States and the United States. i

COAST LINE OF THE UNITED STATES.
(By the U. S. Coast and Geodetie Survey.)

THE Mmeasurements in the Government table below, published as of Nov., 1915, were obtained by the
tollowing methods:—

Qeneral Coast Line—The figures under this heading give the length In statute miles of the general out-
line of the seacoast, The measuremerts wer¢ made with a ynit: measure of 30 minutes of latitude on ¢ }
&7 the seale of 1-1,200,000 as possible. ‘The shore Lne of bays,.sounds and other hogdies of water Wl Q‘ae
width Is greater than the unit measyre Is included to a point where Sueh waters narrow 1o the
jth’ of the unit measure, and the distanee scross at such point i3 included. ‘Where the entrance width
of suen waters is less than the unit measure, the distance across is included, but the shore line inslde js nat.
Tidal_Shore Line, Unit Measure 3 Statute Miles—The figures under this heading give the length In
statute miles of the shore line on tidal waters to polnts where such waters narrow to a width of 3 statute
miles. The figures for Louisiana do not include the shore line of Lakes Maurepas and Pontchartrain, and
the delta of the Mississippi River was measyred as mainland. The measurements were made on charts
of 1-200,000 and 1-400,000 scale when available. B N

Ttdal Shore Line, Tnit Measyre 1 Stajute Mile—The figures under this heading give the length in stat-
ute miles of the shore line on tidal waters to points where such waters narrow to a width of one statute
mile, and include the shore line of those bodies of tidal waters more than 1 mile wide which lie close to the
main waters, even though the entrance widtn is less than the unit measure. The measurements wfre
made on chargs of 1-80,000 scale for the Atlantic and Gulf coasts, on charts of 1-200,000 scale for the Pacific
coast, and on charts as near those scales as available for the othér regions.

‘The island shore line of South Carolina and Georgia includes only those islands shown on the Coast
Surv%y charts by well-defined channels and bayous. - .

he shore line of Louisiana includes that of Lakes Maurepas and Pontchartrain. .

The mainland shore line of the Mississippi delta and the salt marshes to the westward were measured
alopg a line drawn to include tite main portiops of the land masses. The island shore line includes only
thosé islands outside the same line. )

/ a, the "Philippine Islands and United States Samoan Islandg were not measured with a upit
meagure of 1 statute mile, as large areas are unsurveyed, and such a measurement would be very approx-
imate, if not misleading. y

The Pgnama Canal Zone—Islands outside the 3 nautical mile zone were not ipcluded.

LENGTHS, IN STATUTE MILES, OF THE GENERAL COAST LINE AND TIDAL SHORE LINE
OF THE UNITED STATES AND QUTLYING TERRITORIES.

General| myp 1, siore Ling, UNIT | TipaL SHORE LINE, UNIT
Line, MEASURE 3 STATUTE MILES.|MEASURE, 1 STATUTE MILE.
»  LOCALITY. Unit e = = s

Main- Main- 5 .
land. | Islands. | Total. land. | Islands.| Total.

558 761 1,319
15 5

421 250 671

118 100 218

126 18 144

3 798 829

3?% 368 760

140 14 154

770 275 1,045

80 H00 1,280

1,040 831 1,871

; 81 960 124
603 166 27

618 | 714 507 | 1
1,658 | 1,273 | 1257 | 2,530
2276 | 1,987 | 1,764 | 3,751

Algbama.......... . e 53 199 174 117 201
Misgissippi. ... . ' 14 155 9 103 202
Loulsiana........ .. . .... . 397 985 1,122 591 713
Texas. . ..., .- e e . 367 1,100 973 709 ,682
California. ... ... . . 913 1,190 1,264 201 1,555
regon 296 312 | - 4 60 '489
‘Washington. 157 908 11,037 684 1,721
United Sta 1,888 4,370 5,565 6,114 | 11,679
1ult co: 1,629 4;297 3,641 2,77 (‘,#18
Pacific coast. 1,366 2,410 2,730 1,035 ,‘i‘, 65
Total. . ..... 4,883 | 7,814 | 5363 | 12,877 | 11,936 | 9,926 | 21,862
Alaska. oo el | 6,640 g 15,132 :
- Philipploe 1slands. 4 417
Porto Rieo. ................ a 311
Guam........... . . 78
Hawalian Islands... P 75
Panama Canal Zone.......... 20

United States Samoan Tsiands. ... o 76



"8 Altitudes; Eotremes in the U. S., and the World.

HICHEST AND LOWEST ALTITUDES IN THE UNITED STATES.
(Data supplied by the United States Geological Survey. Sign — means below sea level.)

Ap-
HIGHEST POINT. LOWEST POINT. proxi-
- mate
STATE Mean
Eleva— Eleva~ [Eleva-
Name. County. Name. County. tion tion
Feet) (Feet).|(Feet).
Cheaha Mountain. Clay-Talladega 2,407 |Gulf of MexiCo|..c.c......[Sea lev. 500
.|Mount MeKmleK ............ . .| 20,300} Pacitic Ocean..|......... fSea lev.h......
S. Fr: Cc teoosls 12,611 Colorado R.,.|Yuma..... 100{ 4,100
Blue Mountaln. . ... Polk-Seoct 2,800{ | Ouachita R. A;hley-Un 55 650
Mountain{Logan........ 2,80
ount Whitney.. .. Inyo—Tulm‘e -1 14,501|Death Valley..|Inyo...... —276| 2,900
.|Mount Elbert...... Lake 14,420(Arkansas R...|Prowers...| 3,350] 6,800
Bear Mountain..... .| 2,355|L. I. Sound. 50

.|Centreville. . ..... . Atlantic Ocean!.

....... . 420{Potomae R.. .|.

i Polk. . Atlantie Ocean|.

antic Ocean|.

Pac fic Ocean.
Pacific ROcean

» 0|Ohio R..
har.... . . 80 Mlssxsslppl
On ‘W. boundal Verdigris R...
.. Bi%VBls.ck Mount'n . Mississippi R..
ouisiana art of county . Gulf of Mexico]. ..
Maine. . VIount Katahdin. . ,273|Atlantic Ocean
Maryland. Backbone Mountain ,340{Atlantic Ocean]|. .
8 ,505{ Atlantic Ocean).
chigan........ ,023|Lake Erie. . . .{.
Minnesota.......|Mesabi Range..... 1,920|Lake Superior. {.
ississippi. 780|Gulf of Mexico| Nt .
,750{St. Francis R..|[Dunkiin, . 230 00
.112,850|Kootenai R. .. |Flathead. 1,800{ 3,400
. ,350{S.E. cor. State Richamqon 825 2,600
evada . .. .113,14 Colorado R...|Clatk. . 470} 5,500
New Hampshlrp Mt. Washington. ...|Coos "203|Atlantic Ocean
New Jersey...... ,805{Atlantic Ocean
New Mexico ,306|Red Bluff
New York....... Moun: ,344 | Atlantic Ocean
North Carolina Mount Mlbehell ,7111Atlantic Ocean 3 .
North Dakota... . |Summit of county.. 00{Pembina, .... Pembina... 790 1,900
Ohio...eivvennn. N lefontaine .. Ohio R. . |Hamilton.. 425 50
Oklahoma . of county. Red R.. MeCurtain,
Oregon od.......|C Pacific O
Pennsyl Delaware R.
Philipg‘ne Islands 0|Pacific Ocean
Porto L tlantic Ocean
Atlantic Ocean|.
tlantic Ocean]. . .
Big Stone Lake!
Mississippl R..

0]Gulf of Mexico . |se 1 1,700
Beaverd'm CK. W:Lshmgt n| 2,000 6,100

LakeChampl'n{Franklin.. 95| 1,000

Atlantic Ocean 950

Atlantic Oceanj..........|Sea lev]......

Pacific Ocean. 1,700

Potomac R. .. 1,500

ves Lake Michiganj.......... 582 1,050

Gannett Peak...... Fre 13,785|B. Fourche R..|Crook. ... . 3,100 6,700

u. S (ex Alagka). |Mount Whitney... Inyo—T l're, Cal.| 14,501 | Death Valley. .{Inyo, Cal..| —276] 2,500

DIMENSIONS AND AREA OF THE UNITED STATES.

THE gross area of the United States Is 3,026,789 square miles. The land area amounts to 2,973,774
square miles, and the water area—exclusive of the area in the Great Lakes, th= Atlnntio, the Pacifie, and
the Gulf of Mexico within the three-mile limit—amounts to 53,015 square mi

The southernmost point of the mamland 18 Cape Sable, Fla., which is in lat. tude 25° 07 and longitude
81° 05’. The extreme southern point of Texas I8 In latitude 25° 50' and long tude 97° 24/, Cape Sable
s therefore 49 miles further south than the most southern point i
490 2% small detacoed land area of northern Minnesota at longitude 9 ° 09’ extends northward to latitude

he easternmost point of the United States is West Quoddy Head, near Eastport, Me., In longitude
66° 57’ and latitude 44° 497; the westernmost, point is Cape Alva, ‘Wash., in latitude 48° 1¢/, Which extends
into_the Pacific Ocean to fongitude 124° 45,

iFrom the southernmost gomt in Texas due north to the forty-ninth parallel, the boundary between
the United States and Cana the distance is 1,508 miles. From West Quoddy Head due west to the
Pacific Ocean the distance s 2,807 miles. The shortest distance from the Atlautlc to the Pacific across
the United States is between points near Charleston, S. C., and San Die Cal., and Is 2,162 miles.

‘The length of the Canadian boundary line from the Atlamlc to the Pa,cmc 153,808 milés, The length
of the Mexican boundary from the Gulf to the Pacific is 1,744 my

The average elevation of Delaware i8 only’ 60 feet above sea level according to the United States
Geological Survey, less than that of any other State in the Union, although its highest point, at Centre-
ville, New Castle County, is 440 feet above sea level, higher than the highest pomts in Florida, Louisiang
and the District of Columbia.




Altitudes—New York State. 79
HIGHEST AND LOWEST CONTINENTAL ALTITUDES
Below
CONTINENTS. HI1GHEST POINT. Lowest Point. Se%F%gvel
North America. Mount McKinley, Alaska Death Valley, California...... 276
South America.. M Qc C Sealevel......c.oiiiriinnnnns cers
Europe ont El Bruz, Cau Casplan Seq, Russia 8
Agia. .. Mount Everest, India-Chlna Dead Sea, Palestine
Africsa., . . Klbo Peak, East Africa. ., ...... Desert of Sahara.
Australia. .. ...|{Mount Kosciusko, N ew South Waies..| 7,777 T.ake Torrens, South

ALTITUDES OF PLAOES IN NEW YORK STATE.
Feet.| Places. Ireet. Plﬂces F et.|  Places. eet.
Dryden........... .1,072{Ma 69| Port Jervis......... 442
Dunkirk. . 64 arﬂ«nn Barracks. . .
Ellenvilie 34 ahop
Amsterdam 27 mira. . 86 %lone
Arkville, .. ..... 1,344|Falisburg . 1,22, nliu;
Attica Centre. .. ,643|Fonda. . 299 Marcellus 67.
Aupurn....... 768|Fort Hunter. 295/ Marey........ 5
Aurom 418|Fort Niagara 263|Mechanicstown 4/
...... 585|Fort Plain. . 311
Bambrldge 998|Franklin. . ]
Ballston . 294 Fulton. . 35 5
Batavia 89 . ]
Bath 1,105({Geneseo 70
Bedfor: 291|Geneva 3
Berlin 804|Ghent 72
Bethel. . 5056/Glens F 1,0
Binghamt 868|Gloversvills 286|S
Bloommgbu 754|Goshen . 430
Boonville. 1,13 Graycourt; ,088 S
Boston Comers 738|Groton. € .6 »
Boyd Corn’'s Res'voir 593|Guilford. ... .. 1,510|New Lisbon. .. 1234 Skaneateles
Brewsters.......... 445/ Haynes Corner. 1,920|New Milford. 454| Smyrna.. 31
Brookfield. . 1,315|Halcottville. . . 1,399|Niagara Falls. . . 571|Sodus, .. 879
Buffalo. . 624|Hales Eddy . 981(Niles........ .1,623!Southfield. . 493
Calro...... 346|Hamburg . , . 634 Nin .1,027|Spring Valley 452
Callicoon. . 782|Hamilton, .. .1,002|Stamford . ,767
Cambridge, . 764|Sterlin g 80
Camillus. 987|Suffern. . ... 00
Canaan....... 1,336 ':ummltvllle 548
Canajoharle. . . 348|Syracuse. . 418
Canandaigua. . 755
Canastota..... 62
Canisteo. . . 27
Canton 0,
Cape Vinc 4
Carmel 01
Catskill 587
Cayuga 285
Cazenovia, . 414
Chatham ord .. van Ettinviile. .1,013
Chester......... Palablne Bridge.. 304|Warsaw....... .1,32€
Chittenango I‘a]ls Palenville. .. .. 470| Warwick. . . 80
Ci lrton Springs. . Ke 5 |Palmyra. . 444 Waterloo. . . 46
Clin Kmderhook. 318 Parksvnlle 1,686|Watertown. . . 44
Lebanon. . Watkins. . .44
75 ells....... 1,01
White Plains. . 20
Wi.mington .
Winterton. ..
Worcester. ..
Wurtsboro.
Wyoming. ..

,
Mountatns,

Agcra, Point (C.)...,.3
Allen (A)..... .4

Big
Black Head (C.). .

e
Deposttee.eeerenns

R
Black Dome (C))...

NEW YORK STATE

(C—Catskills; A.—Adirondacks.)
Mountains.
Dial (A)....

DMountains. Fe
Blue Hills (A)......

lvi
Cornell (C ) e

..3,908
County Line (A.)....3,105
Crane (A)......... 1245
Deep Hollow (C. ) ,500
Devil Ear (A).. 1903

MOUNTAIN PEAKS.

Yorktown

Mountains.
alcott (C).......

(=3
CUNNNNOBNOROO R

ey
inseng (C.).
A.

e (A)..... Knoblock (A.). 4
Got.hic (A) Lewey Lake.. . 3
Graham........... 3,866|Limekiln (A. ) ,925
Gray (A ). .4,802' Little Crow (A ) L. 2,697




80 © Aliitudes—New York State; Asia; Volcanoes.

ALTITUDES OF PLACES IN NEW YORK STATE—Continued.

Mountains. Feet.| Mountains. . Feet,| Mountains. Feet.. Mountains, Feet,
T.ockwood Gap (C.). 6 A) . dd.}eb&fk (A)....4 )
e (A)...

Macintyre (A.)
MeComb (A.)
MeceMartin.

Macomb (A
Marey ((}A
Mink (C.)
Moose (A)).
lagara (A).
ippletop (A. )

[0 C).. ..

orth River (A
Onteora (C.).......2, . 0
Quluska Pass (A.)...3,086|1 ooster Comb (A ).. ) ,205
Outlook (C.) . PP y Round Hill (C.).... aclntyre(A.)4,937| Whiteface (A.)......4,8
Overlook (C . 1 Round (A.)..... I 145 South Pond (A.) ,332|Windham High (C) ,506
Pant‘mer Kill (C) . Round Top (C.).... 470 Speculator (A.) ..3,041|Wolf Jaws (A).....4,225
Peakamoose (C.)....3.875/RUSh (C.)e..vnnnrrs 1626/Spotted (A.)..... .. 1480|Wolf Pond (A.).....3473

NEW YORK STATE LAKES, SPRINGS, AND WATERFALLS.
Lakes, Etc. Feet.| Lakes, Ec. Feet.| _Lakes, Etc.' Feet.

Lakes, Etc. lFeet.

Ackerman,...

,681|Clear Pond L775

Ampers ind ,87 |Cod.. .. 1592

Avalanche. ,663' 1,644

Babcock. 1290 i . 1,864

o +7186/C Little Bad Luck. 706

Little Tupper.. > . ..2,083

Lonelake. ... .. ..1,688

Ri 547

,664

284

,880

08t ,756

Lower Ausable. 2722

Lower Saranac. ,040

Mahopac. .. 2657

Manavme ,168

..... 807

445

,128

,983

,726

,014

..... ,636

‘aylor .1,371

. 6 Tear of the Clouds. .4,327

ate...... . Thirteenth Lake. ...1.674

Cedar ,734(Thirteenth Pond....1,953

Cham Lakes. I een Thumb............ 1,677

Chain Ponds. . itt. .. .. NIiChOIS. 2 v vsers.ss ,400|Trout Brook. .1,040

Champlain. . ...1,733|Oneida. . ... . ‘Trout Pond. . ..1,809

Chappel , ‘Onondaga. . . Tupper..... ..1,682,

Charley Lake. .. Oscawana. . Twin........ .2,089

Charley Pond......1,777 Hour..............2,096|Otisco..... .. 784|Upper Augable......1,993

C . Upper Preston...... 2,170

G 0|White....ocoveennn 1,428

C Whortieberry Pond’ .1 1700

C 6
THE HIMALAYAS. Kedarnath .22,900 OTHER ASIAN PEAKS.

Mountains. Feet.|Panch Chu 22,700| Mountains and Country. Feet.

Mount Everest. ........... 29,002|Api...... 22,700| Tiratch~-Mir, Afghanistan. ..25,400

Godwin-Austen (K2 or Dap- Nanda Kot .22,600(Ulug Mustagh, Tibet 25,300

DE)..covnaoscannnncars 28 278 Badarinath .22,400 Tengri Khan, China 24,132

XKinchinjinga ..28,156{Yirnajang. ... ...ccoiuieia.. 1,300({Aling Gungri, Tibet. ..24,000

Makalu..... . 7 7790| Dhola~dhar (White Mt.). 17 2000 Kinting-Shan, China ..18,000

Dhawa.la.glri ..26,826| There are several hundred peaks|Koh-i-Dena, Persia.. . ..17,000

Nanga-Parbat . ..26,629|in "the Himalayas 20,000 feet or|Hong-Shan, Chilm ..... .1 ,400
Nandadevi. . ..25,700(over in altitude. The Himalayan|Kliutchev, Kamtchatka.....

Chumalhari ,944|range is in places 500 miles wide,|Bielukha (“Whlt,e") Siberla. 14 800

Tisul..... ..23,400|28 against a width of 50 to 75 miles|Kinabalu, Borneo.......... 13,690

Dunagiri....... Gesesersons ,200lin the Alps. Mount Morrison Formosa...13,595

. CHIEF VOLCANIC PEAKS OF THE WORLD., .

Peak and Country. Altitude.| Peak and Country. Altzlude Peak and Country. Altitude.

Sahama, Bolivia. . .21,000{Fujiyama, Japan. . Ruapehu, New Zealand..... 9,008

Pomarape, Chile 0,500|Erebus, South Pacit Hualalai, Hawaii.... ,275

Cotopaxli, Ecuado! ,550|Semeru, Java . 12,000|Coseguina, Nicaragu: ,830

Arequipa, Peru. ,200{Kirungu-Cha-~-G al Aso-San, Japan. ., ,600

Demavena, Persia. ,000{ Africa....... .11,300{La Pelee, Martini ,200

Popocatepetl, Mex ,843|Irazu, Costa Ric: 0|Hecla, Iceland. ,110

Sangay, Ecuador.... 7,124| Turrl Alba, Costa 10,900 Kilauea, Hawail 4,400

Ararat, Persia. ... ,000| Terror, South Pacific. 4| Vesuvius, Italy 4,300

Maung Loa, Hawaii. . .13,675|Etna, Italy........... .10,755 Soufriere, St. Vlucem,\W I.. 4,050

Santa Maria, Guatemala. . . . 12,500|Ontake, Japan. . 0,000[Stromboli, Mediterranean Isle 3,040

Fuego, Guatemala......... ,500/ Tateyama, Japan.......... 10 ,000 Skaptar Jolul, Iceland...... 2.790




Altztudes in the Undted States. 81
ALTITUDES IN THE UNITED STATES.

ALABAMA.
Feet.| M ountains, F cet,{ M ogntains.
79Alg B0 oveesosss. s 1,551 Laurel,
Bal Roek.c..‘n..l
1
Turl.ey H l.g
49| Welsner............ 1,928
Oy oevuonns i

ALAS KA. . X

Mountains. Feel Monntatns. Moumams. Feet. Feet.
Alverstone.........14, 493 St.Elias...... Ceee ,18,024 Hubbard. ....... ..14,950 veeeee 12,940
Blackbura, . s 1.1 11 Pairwesther. 1110 15400  Jareia \.12:230 ORRN ,Q 1210
Cook........ oraker ..17,000|MecKiniey.. 20.' 00 ,680
Crillon.. . Hayes. . ..13,940|Natazhat. 436 000
Drum..... ). J0112,0001Hess. ... ... .. 1 12,030/ Regal...... . . 0000 1340

ARIZONA.

Places. Feet.\ Mountains. Feet,, Mountains. Feet. Feet,
Demotte Park. . ... 9,000 12,611|Dear 5,981
Flagstaff..... .. 6,88 9,330 6,84

15,755 6,032

496! 6,870

... 8,825 . 6,670

Lakes, Ponds, O 6,359
Falls, Springs. Feel,|Parai 6,896
Antelope Sprmgs .. 8,065 . 6,272

M zmntams Feet. Bl 7,796/ Rock . 6,849
Baker te..ooe.. 8,182 . 6,0318ilver....ec0euees. 6,169
Bill Wmla,ms ..... . 9,264 6,874!Summit........... 7,867

AR KA

Places. Feet., Places. Feet. Feet.\ M auntams. Foot,
Arkadelphiag........ 191|Hot Springs........ 700|Blue Pote: .2
Arkansas City . 247|Plne Bluff.......... 228 Huckleberry
Clarksville. . 363|St. Louls Lzmdlng .. 168|Iron Fork.

Dallas....... .1,100| Texarkana. ........ 303|Magazine. .........
Iy uyettevllle .1,342 M ounmins‘. Feel. Ouachlw, Pmna,cle
JFort Smith. . . 446/Black Fork...... « 2,660 Petit Jean..........
Garland.......o.uee 233/Buck Knob........ 2,350
! CALIFORNIA.
Places. 3 Feet.. Mountains. Feel.| Mountains Feet
’ Hoffman (Sier. N.) ,921|Sonora. . 11,429
Job’s Sister 0,820 Stanislau 11,202
Kaweah. 4,000|Stevens. 0,011

Lassen :ite\:;.ns Peak.

2|Carsen Canyon.

Leavi
. Lost Ounvon. .
Castle Peak....... yell

Fort Tejan........
Hermit Valley..... Clark Peak.
Los Angeles Conners. .
Miss'n Ind. Res'va'n 3,836 Coreomn

Mt. Lowe Observ’y. 3,500|Dana.....

Nevada Clty ...... 3,520 chk s Peak ..
Pasadena. .. 7'827|Disaster. . ........ 0 02
Riverside. . ... ‘)97 Dunderberg Peak.
San Bernardino. . 3|Bcho. . .vevvrvnnnn
San Fernando Pass: 1 034 El Caplta,n
'406| Elephant. . .
Fish Valley.
Freel. .
Glass. .
Granite
Grizzly .
Highland
Plac Feet.(  Places. Feety Mountains. Feet.| Mountains. Feet.
Alpine’l‘unnel ve..11,608/Mesa Verde....... 8500{Camron..........14,233|Frustum........ ..13,893
ABpen............ 7,9350Ur8Y. .00, .+ 7.706|Comby. .. ..13,466|Galena. . .........13,290
Augusta., .........12,6815/Pueblo,. .. 4,690|Capitol. , . .. 7|Garfield...........12.136
Can on City...... 3291 Reno. . . .. 5,221{Carbon. .. 00 ,729
lorado Sprmgs ,055Silverton. ........ . ‘astle. ..... 14,250 1882
Cémanche. . 3. ... .11,920 83 4,243
CranePal'k 10184A11e 4,250
Dayton. ... ....... 9,441 ,000
Den ver..........0183A 4,341
Elk Park..... . 8868 ,020
Tort Collins. . 4,984 ,688
Fort Crawfor: 6,16 ,685
Fort Morgan, 4,319 832
Fremont Butte 4.288 725
Garland Fort 7,996 Engine Hancock Pass. 12,263
Georgatown. 8,594 Hvans. . 4,260/ Handies. . .oy, ....14.008
Griffth, .. 11,273 . 3| Frremont Pass. . . ..11,313|Harvard. . }. . 1.14,399
Leadyille.. 10,197| Boulder Pass. . . . . .11,670| French Pass.. .. . ..12,044| Hesperus........ ..13,135
Maniton.......... 6,426]Breckenridge Pass..11,503,
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COLORADO—Continued.

M ount: Feet.|  Mountains. Feet.,| Mounlains., et.1an, Stones Thatchtop,
H omesta.ke Ps,ss. ..13,227|Pole Creek........13,400{Whale...... aevene 13 104 Storm Chlef s Hi Pa-
Hoosler Pass......11,627|Pocosi. . ..l 3,53 %V a, Longs Peak. Lady
Horseshoe. ..... «5-13,912|Powell....ccooonene 26 gton, eeker Ma-
Hunchback .r 755/ Princeton. . ..... . .14 8, Estes
HuNG..oenesonnns | Ptarmigan. . . .....13,746|Yale. 112187 |Cone, Bottle, f.ookout.
{;dtérrlcane,. ssvcces ;gg Pyramid. PPN .%4 303 gellowja.cket Pasal 7,%1;3 Qrton, and Meadow.

seneboosscocoeehd,l B . oeueeld,2 ) eUOW.cocoocvanos Peaks of the Mummny Range
J ames. cossescsas 13,283 n Pags. 893|  pores Bte. Peet north q”;, C(mm;egr
JODES. ccuoooncnoasld,801 edclou esenasq014,0)0 4 zal from Fali
:ien all. oo 480|Rig Grande Pyr’d. .13,773|Brennan. .. .. . . . - . 10,325 Rim norzh
Kith Do o o o 00 - 14,100| RO lin 3,604{Chicago. ..... 0000011,500 eaks' Pest,
.ap ta..”..”,.. 4:3§§ osalle. . 3 CRADIN. »evvenenn. 12458

1&
Marshali Pass. ....1
Massive...o.uons

eleleleleld

The h
nental Dlvide, in Rock
Mountain National Pa.rk
., are — Specimen
Mountain, Mt. Ida; Flat-
top, Hallett, Otis, Taylor,

5 Hagues.. e

Chiquita

ta. ... .. 13,052
. ,......‘13507

Mummy........ ..13/413

Dunraven. .
Dickinson.........
Tileson..... UDRDRRS -7
Big Horn. ........11,473
McGregor, ... .....10,482

McHewry's, Alide, Tan’(Peaks ¢n the Grand Lake
ina, and ‘Ouzel. The Basin.

peaks just west of the Feet,
Divide are — Shipler, Snowdrlrt... ..... .12,280
Nakal, Andrews, Craig, Nakal. . .12,221
and Adams, The peaks|Patterson. 11,323
just east of the Diyvide|Bryant. 11,000
are—Terra Tomah, Juli-ICairns............ 10.800

CONNECTICUT.
Places. Places.
Abington........... ed. . v.vrienans
Andover Mountains.
Avon...... Above Al
Bezwou Falls....... ald Hill
Boardman Bridge... 226/Middletown........ 37|Ball.......
Branchville......... 4 38|Bear. . .
Bristol. .... . Bradford.
Brookfield . Bromica .
Chamuvllle . 0| Canaan, .
Colebrook. . Cream. .
Colchester, . . Dutton.
Cornwa.ll Bridge. ... Ellsworth
Danbury.......... . Gndley . .
Damelqonv)lle . 326|Washington........ 478/Ivy........ 1,640 T .......... PPN
Georgetown, ...... . Llon s Head...o.... 1,760
DELAWARE. -
Places. Feet.| Places. , Feet.| _Places. Feet.| Places. Feet.
Carrcroft. ....y. .. ...221|Delmar. b4 Ha.rrlngton cerneeeees 8110de888. teeiieranes D2
Centerville. . .44, |Dover... Q|Harvey....... Porter. . oo 83
Cheswold. . . Mlddletown Smyrna. vers 40
Clayton. . . Milford..... Wllmlngton vesse .122
Concord... Newark....ooovevunn (' Wyoming...eeeoeeees
The highest pomt in the District of Columbia, 420 feet, is at Tenleytown.
FLORIDA. X
Places. Feet.| Places. Feet.|  Plac Feet,| Places. Feet.
Fort Mason.......... 66|Gainesville........... 185|Lake Cn:y Junction.... 51|Pensacol..eeseeeees. 30
0({Iron Mountain. 5|Lakeland......... 0 +0206[SUWaADnEe. . .vvrreaeoe.162
Key West. ... .. 98| Tallahassee. vvvsasa. 183
Kissimmee 1192
- Places. Feet.| Mountains. F'eetl Mountains. Feel,
Savannah. .. 32|Big Bald........... 4,018,Mona.. , .... ,039
Thomasvill 2 ood. . 4 466 Potat,o Patch. .. 3,600(
3| Valdosta. . 22 L4768 RO0K. o\ e vaerian 3,605
Brunswick . Waco.. 1,325/Cowpen....... ..4,165 Simng Bull 5,046
Columbus. . WaYCross. .euevee. 138(Dome. . » 4,042/ Tallulat . 3,172
Decatur............ 1,019 Mountains. Feet.|Frozen Knob ++3,489|Tray. .. eoee.4,389
Galuesville ...1,227|Adam Knob ........ 3,588|Grassy...... 113615\ Yonah..... veeesesed,02
Macon..... +._ 334|Bear Den. ...4,072|Licklog. . 13,432 Lakes, Eic. Ireet,
Marlema ©..1,138|Bell Knob....... ..3457 thtleBa]d ......... T4,055|DIY. . eieeasaonesss1,032
Rome.......... .. 611
The highest Elevation in Guam is Mt. Humuyong Manglo, 1,274 fee
In Hawali the highest polnt is the peak of (Mt.) Mauna Kea, '13,823 Ieet,.
IDAHO.
Feet.| Mountains. Feet.| _Mountains. Feet.| Mountains. Feet.
.. 2,880|Bloomington...... 9,354/ North Soda....... 9,413/80d8. . .. voereeees 9,683
.. 2,106|Ca 10,451 xford 9 ,386/S0hon Pass. ....... 5,100
,85 22| West, Mialade. . . ... 9,220
Lakes, Etc Feet,

aris 9,52
Plsgah (or Caribou) 9,695
P 9,979

Sawtelle .
Sedgwick

Sherman
Snow. .

Coeur dAlene..
in,
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hiCBEO. . . e .o 631 F
Shillicothe. cc...... 515/Galen
lifton ceoonsseans 668
Da.nvme ticesecess 605

ILLINOIS. .

. Places. Feet,y Places, Feet,| . Places. Feet,)  Places, Feet.
AlOB....evvnvn. . 436|Decatur........ ... 678|Kankakee.......... 638IRoekford. ......... 724
Bagavia... 9|DeKalb. . .. 886/Mattoon.. oo 726 Rock Igland........ 570
Beileville. .. Delavan, ... Moline. . . ... S74{Shelbyville......... 601

comington 5| East St. Louis. Mound Clty........ 323 Spﬂngﬁeld . 592
Blue Island. .. ..... 603|Elgi .- . Streator. ... .oueu.. 625
Champaign .. 440) Urbana...cocceeecoo, 125
8 harles Mounu T1,241 Wadham.....co000. 1,023
(8]

Warren....n..v.e..,l,()ég

Lakes, B " Feet,
River Falla veeesess 883

Places. Feet.| Places. C .| . Mountains. Feet,
ADgola. ....0v0....1,060|Greensburg......... 941 950|Collett Hill.........
Ashland......c.e.. 1,090 Hammond . .. 59 . .. Jackson Hill.. B
Carlos 1,2_0|Indianapolis. Snow Hill..........
Decatur. . . Jeffersonville. . Richmond
®lkhart..... PR Kokomo. ... 821|Shelbyville. 768|Spar:

Evansville. . .. 400|Latayette. 583|Terre Haut 485|Sulphur Sp!
Fort Wayne ..... oo Laporte. 810 Tipton. . 872| Turk
cesans Loganspo 724 Vglpa.ra,is 814|Twin
Greencastle |Marion. .. 812!Vincennes. 431
IOWA. N i

Places. Feet,| Places. Feet.| Places. Feetl,| Lakes, Eic. Feet,
Burlington. ........ 542|Fort Dodge........1,032|0scaloosa. ..o s....  833|Cedar Falls. 54
Calumet. .1,430|Port Madison. .. 536/Sioux City.... . Cedar Rapids.’ .. 78
Council Bl\xﬂs 1,033|Iowa City .. 671|Waneta....... . Clear........ ..1,24
Davenport. . 590| Keokuk. .. voos_ 50D Waterlvo....o...... 841|East Okovoii. ..1,39
Des Moines 799|Mason City. .1.132]  Mountains. .|Rock Rapids. .1,349
Dubuque. .. 619|Muscatine. . .. b44|”rimghar...........1,800|Spirits....... .1,414
Jort, Atkinson. . ... .1,022| Nebraska, City. ... 1,020/ Tara. . ... 11 . ... 1,126/Staub. [ 1 1,440

Places. Feet: Places, Lakes, Fic. Feet,

Greeley-Wallace, Conway. ... 1,35

3| _boundary hill Cottonwood 1,19

0 ,E[ut.chinson Dia.mou(l . 1,34

Kansas City qurekd. 1,028
.awrence. . . ueda. . ... . 1,146

Lawrencebur; Kamsas Falls. . 1,09

Leavenworth......._ 786\ Mountains. ~ Feet|Lost.......... 1,47

Newton. ... Neosho Rapids. . 1,09¢

Ivorc Riley. . Osage. ... . AroN. .. ...... . 3,44
Fort Scott. . Osawatom] cesen ‘Solomon Rapids....1,393

Galena. ... v....... 870/Ottawa..... eneeons 0l
Place. Feet.| Places. Lakes, Bic. Feet.
Bowliug ‘Green...... 468|Lexington.. Cumberland Falls...1,256
Danville...... .. 955|Louisville. M ountains. Feet,
Trort Jefferson. 322| Newport. . Big Blaok.. 4,100
Frankfort. . . 560|Owensbor: Versailles. Frazier Kno 1,540
Gethsemane. . . 458 Paducah. . . ‘Waynesbur; . .215 Sutton Knob. 1,515
’ LOU ISIANA:

Places. Feet.[ Plac Feet.| Places. Feet,| Places.
Alexandria........ eee 17 Donaldsonvnlle. veeees 33IMoONroL. . ciuiiiannn 82|Opelousas...... creee
Baton Rouge . 35| Lafayette..... .. . 48 Mount Airy. .. 19/Plaquemine.......... 3
Bee Bayou.. 8| Lake Charle . 22|New Ibena. .. . 22{Point in Claiborne. ...
Crowley..oovunnn. ... 29]Lee Bayou........... 47'New Orleans 15/Shreveport...........

MAINE.
Places. Feet.| Places. Feet,y Mountains. Feet.| Lakes, Eic. Feet,
83| Lewiston. . . . Churchill... . ..
Mechanic F Cobb
Oldtown
Oxford

anford. .

Buxton.

5 456
Cornish.. . 96| Vanceboro. . ‘ect.| Rippogonus . .. 878
Farmington........ 367|Waterville. Umbagog. .. ..1,256
Gardiner, .......... 22|Westbrook Junction: N Wood......... v...1,094
Houlton. ... ..., 450/Yarmouth.......... 93 Chamberlam....... 2

MARYLAND.

Places. Feet.| Places. Feet.| Places. Feet.| Place. Fee
Altamont . ..2,620|Frostburg......... .1, 920 PAtAPSCOseasssss s 330 Wesv;ern Porb. eesnandl 000
Antietam Creek..." " 460|Gaithersburg . ... 516/Pen Mar.. ..1,200|Westminster. . '700
Carrollton.......... 550|Hagerstown........ 967|Rockville, .. L4290 Mountains., " Feet.

larysville. .. ...1,637|Hampstead. . . Sabillagviile . .1,120 Ba.ckbone Cereeeesd,340

ckeysville........ 278|Lonaconing . harpsburg... . 442|Dan Peak. ceeses .2 882
Cumberland........ 855|Luthetville.. 326|Smithsburg. . 750 I‘ederal 11.

Deer Park...... 1|Mount Hope. . 440 id 12,440|Little Allegheny
‘Edgemont. . . 0| Mt. St. Mary’ 7 2,282|Piney . .

Emory Grove. 652| Newmarket 550 410{St. John Rock.
Fairview.. ,680| New Winds 440 493|Sampson Rock
Frederick. . 336/0akland........... 380 "hurmont. . 520/'Wolf Rock., ..
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MASSACHUSETTS.

Places. Feety Places. Feet.) Places. .(  Mountains. Feet.
Adams............ . 798|Lawrence........ .. 6b|Wellesley 140|Greylock. . 345
Ambherst . 258|Lowell... Westfeld . Hazen.

Andover . 85|Natick..... 170{ Wilcox..... Perry. .
0l..... . 550 Bedford. . 88| Winchendon Potter.
Attleboro .. 129|Newburyport . 44| Williamstown Race!

yer..... ... 237|Newton . 165 Worcester Re
1 ... _13|North Adams, B South......
Brookfield. . . 606 Hor thampton 1% Adams,.... Ceeeeenn
Bnnker Hiil Monu perell. . . .._205/Ashley...ccoccennn.

ment (ground) 'g3] Pmsﬁeld .1,013({Bald.......

! Conco 139/ Roxb .. 0| Becket. .

73|Somervilie.

200{Springfield......... 04| Darby . .
4?3 Sto"kbridge Bowl. 900{East. .
Swa.mpscott 42| Everet
034 ‘Taunton. 40|French.
79! Turner's Fal .. 180|Frissell...
MICHIGAN.
Feet.| Pla Feet, Places Mountains. Feet.
810|Grand Island 990|Pontiac............ 935|Huron........ ,532
.. 878|Grand Rapids ,632
.. 827|Hough ,627
.. 592{Iskpeming s Porcupine. ,023
.1,486(Jackson Lakes, Ei Feet.
1,293{ Kalamaz Beaver. . ,250
598| Lansi
602| Marcuett:
758/ Menominee
590| Mount Cle
692{Niles.....

Places. Feet.|  Places. Feet.

Alben Lea...... 0| Rochester. . ,817

..... 6|8t. Cloud taska ,802
Clenrwater 018t. Paul. Little Lake. 2137
Faribault 3| Mountains. Little Pine. 1791
Fond du Lac 7| Mesabi Range‘ R .1 920 ttle.Trout. . ,649
Fort Ridgley 82| Lakes, Etc Feet. Mayhiew. . ... ,837
Fort Rip] 9| Abita.............. ,933|Mesabi. 754
Fort Snelling 2|Benton 1,754/ Minn. Falls. . ,853
La Prairie Burntwood 1,782/ Minnewashta,. 2787
Mendota. . 722{Camp..... 1,758 Meranda..... 42
Minneapolls 828|Caribou 1,821 Misquah 2715
New Ulm. . 37| Clearwater 1.661 Mount, ,760
Nlcolecte 980| Clubfoot .1,756/0wl. . 1,816
Red Wing......... Cross..... .1,810/Poplar............. 1,804

MISSISSIPPI.

Places. Places. Feet.|  Places. Feet.! Places. Feet.
Brookhaven Enterprise....oevvv.. 48| I1ka. Scooba [ A 1
Columbus. . Fayette....,. .292 Tupelo. .... ceveees. 270
Corinth. ... Greenwood. . . .143 Vlcksburg 2
De Soto......... Hattieshurg 46 West Point.

MISSOURI.

Places. Feet.| Places, Feet.| Places.
Carthage........ ...1,007|Independence. ... ... 951|Missouri City
Chillicothe . 17313 500 55|0zark. . ..

'olumbia 783|Joplin. . ... 79| Republic
Exeter. . 1,560/ Kansas C 82|St. Josep!

Fayette. 650| Liberty. . 53| St. Louis
Hannibal. . . 473|Marshall. 04]Sedalia .
MOINTANA.

Places, Feet.| Places. Feet,
Assiniboine..... oo 2,595/ Missoula......... Emigra
Benton. .. ... 2,869|Needles. . . Gallatin.
Billings. . . 1117\ Pyramid 0|Granite
Boulder. 919 Mountains el, Ha,skell Pass. 4,
Butte. Blackmore Haystack 10,
CuBter............ Boulder Pass. . ,662 Lewis & Clark Pass. 6,

Fort Assiniboine Conical..... ...10,737| Lo 11

FO! ter Cowen... ...11,190| Madison ‘Pass

F'ort Harrison Crazy . ....11,178Sphinx..... Ceeeane 10,
Hele! Delano........... 10,200{Twin Peaks.......
Holland...... Douglas. ...11,30 22«
Maginnis Fort Electric........... 11,165/ Wedgeesso v v nnn

: NEBRASKA. X
Places Feet.| Places. Feet.| Mountatns. Feet.| Mountains. Feet
cove ..3,095|Marsland......... 4 156{Funnel Rock. . .....4,502|Signal Butte........4,58

ort, Kearney.... ...2,119{ Venango. .3 2 88 3oshen, .. 5,330 White River Summit.4,848

fort Robinson . 8| Weir. . Hogback. . 5,084/ Wildeat. . :5,038

ii'eet. Niobrara S 5,323|  Lakes Tregt,

4,420\ Round Top. 4,419(Bruce. e 1.200
,718|Scott’'s Bluft 4,662|Hay... 824
,660iSheep. .. .. 4,5
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NEVADA.

Places. Feet,| M duntams. Feet.[ Mountains. Feet,| Mountal
Blrchm...........10.345D RTINS ,756 chinuey Pass.... 5592 White (East ‘Peak). 13 14
Chalk Wel 6 Mickey Pass...... 5,800 akes, Eic. I« t.
Fort Churchill Mineral Pass. ceeeel ,969 Antelope. . 120
Golconda. . . M «vose..10,085 Carson Hot Springs 4,592
Hymboldt. Qreana....... 80{Cold. . ........... 6,137
°amdlse Valley. Crystal . . 7.

eN0....ounsnn ’lnon Pass. 533 Custer......

San Juan. IS 1 7|Hot.
Silver City.. 1100 FCN0R. .. ... .

ee. . . 00) Glbson Crest. .

Quntaing. Globe............1
Blg Creek Pass 1
Bonneville. .
Bonpland
Bunker Hi Taho
Callahan Twln Lakes cen
Charlest ereeneess 5,046
Curtis. .. 0 779 Wlnnemucca.. eeens 3,870
Dalton/. . ..., . 9,232 eeevs...13,058

HAMPSHIRE.

Places. Feet. Feet.| Mountains. Teet.” Mountains. Feet,
Bethlehem. eernee. 1,18 3,587|Lafayette..........5269|Shelburne Moriah...3,750
Cheshire. . 1,144 * Sand’h Dome. .4,071 leert.y .o 4,472 Soyth Bald Face....3,5685
Colebrook. - Boott Sput...... ,6201 Lincoln. ... .. .5,098 Qarter........ 4,645
Crawford. . L 4.107|Litt .5,204f * Twin.. 4,922

4,860|Madison..... .5,380|Star King. .3,915

,600] 4,397| Tecumseh 4,008

554/ 4,775|Terrace ,670

275 .77\ Tom. . ,040

,768| ,080] Tri Pyr: ,189

Deception. ,700 ,186|Vose Spur. 1235

Eagle Head ,216 ,390| Washing .6,293

059 4,81 ‘¢ Lion's Head...5,016

1355 4,08 ‘" Nelson’s Crag.5,615

.4,340/Nan I 4,020

.5,028 6

..4,519{Newell Pk...... 7

..3,647 North Bald Face 5

3 . .4,509 O ..... 0
Sw. Hal ..4,102 (A
Whu;e River Junction B .4,430 Osceola ....... 9
Woodstock.. ... .... 749|Hight..... .4,710| Passaconaway . .. 6
Zealand N otch. H untlngton .3,730|Pemigewasset....... 5

Bethlehem. ...... 3,385|Imp, . ...... .3,735|Pleasant Dome 8

Mountains. Feet.|Ingalls .3,570/Pliny. .o ovvunnnnnn 7
Adams........ . solation. .3,970|Profile 0

‘o J ackson. .4,012{Round 0
Anderson. . . . son. .5,725(8able. ... .. 1
Bald Face, 8(Kancauragus. .3,700|Sam Adams. 0

ounta; Kearsarge. .3,260/8andwich Do: 5

10111 TN 09)Kinsman. . ..4,200'8oar Ridge...... 0

NEW JERSEY.
Places ldces. Places. A
....... L‘ast Omnge POMDON, vavervsr.. 214[Culver ciean...1,319
Allamuchy. Port Jervis. L. 441 Delawaro Wat Gap.. 6
llen. \ “lemington Princeton. . Fer
Allendale Or Ramsey. .
Andover fort Lee 314|Ric 1d
COla. .o ivvviennnn ‘raukhu Furnace. .. 535|Ringoes....
Arllngton. . 62|Frenchtown......... 132|Ringwood. .
Asbury....... . 436(Freehold. . 164|Rockaway
BaDtlstown 514|German Vali 54 ddle Rive
Bagking Ridg 375|Glen Gardner. 4131Scotch Plains
Beacon Hill 373|Hackettstown 66/Snake Hil
1771Hibernia. . . 51|Somerville
264|Highlands, 00{Sparta.
100| Hohokus. . . 192idtanhope
755|Hopatcong . . 912|8tockholm
348{Lakewood. . ve.s _D5lSuccasunna.
413|Little Falls. v.o 190{Summit.
184|Madison........ ... 248|Trenton.
411{Manunka Chunic.... 334/Two Bridges
484{Middletown........ 35|Uniontown. .
21|Milburn. . ... 62Upper Macopin.
381|Montclair. . 41 Montclair.
. 270|Morristown. . 69| Verona..
hapel Hill.... 68| Mount Hope 29 Washlngton
harlotteburg. 719|Navesink, Highlands~ 00| Westfield .
234 Newfoundland. . 72 h}ppany
ewton....... 600{Whitehouse. . .
TANZE. . 000 87|Wortendyke
Park Ridge.... 50| Wyckoff
Parsippany 31} Mounlai
aterson 93| Allamuchy
Peapack 42|Bald Pate
enningto: 10(Blue, ..
hillipsburg 221|Catsw
Sman 135(Cobb. .
ainfleld. . .. 103!Coperas. "
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. NEW MEXICO.

Places. Feet,| Mountains. Feet M«mmatns F Lakex, Ete. Feet,
Alameda.......... 4,996|Abiquin B ............ ,189
Albuquerque. ..... 4,950 Agu Berandu. . 7,494
Canon City. . ..... 5.321|Baldy 348|Coyate. . . 7,202
Cerro Blnnco . 14,269 Capi 3IELK., . . 7,415
Cimarron. ........ 6.385|Capit: .1 ia P 09| Galinis. 7,673
Conrad ( Ig e 4,576|Cone. .. 2 Clafa. . Gallo. 7,587
(,ontinent.a.l ivide. 7,243 61|Hedlonda 7,149
Cummings (Fort).. 4,778 Costilla [ob Sprlngs
Defiance (Fort).... 7,04 K|

6.475

Plac Feet,| Places. . Feet.| Mou ma-lns .. Mountains.
Ashevllle [PTTTTReTs B 986 Weldon............ 105(Cold Spring........ Mitchell. ..........
Biltmore. . . 1/996|Wilmingfon. .. ... . 29 Cra,ggy Pinnacle Pickens Nose
Charlotte. 747| . Mountains. Fe Dee h

Durham
Dllzabeth City
Fayetteville. .

I 447G
« ‘. '8|Amos Plott's Balsam. 6 1278
. '101|Balsam Cone.......6,671

Goldsboro. . 111|Big Craggy.. » 1/Roan High Bluff....

Greensboro. .. 837|Black Brother . .o Ha.llback. 6,403 Rockstand Knob.

Hendergon. 0: Hardy.. 6,102\ Rocky Face. ...

Ralel (i} Jones Knol ),

Salem. 78| Buckley . . Junaleska

Salisbu 765|Cattail Pea) . Lickstone. .

Skyuka.... 3,200/Chimney Peak...... Lone Balsam.......5898]Yeates Knob.....
NORTH DAKOTA.

Places. Feet.| Places. Mountains. Fee Lakes, Etc. Feet.

Beach....ve00s000..2,756(Minot. .,..... .....1,557 .........2411 Beaver Lake....... 1,970
Belfleld. ..... vee2,67 1 Butte. cieesvesessd,BU0 .
Bismarck. [PRPPPIN .1, 72| Wahpeton. .. 6 Bum;e St Paull....:2:300
Fargo...... . 03| Williston..oeeve....1,854 b 2,768
Grand Forks....... 836 Butte. . .. ..2,709/Sully

OHI10.
Places. Places. Feet,, Places.
Mentor........... . 652|Washington
Mount Vernon..... 91| Welkton. ...
Newark...... . 72| Wellsville. . .
5 Niles . 12 Wllmiugmn
Palestine. . 80| Wooster.
Fostoria. . 9| Por outh 525(Xenia. . . ..ovviiann
Fremont. . Ravenna. . 1,138 Mountains.
Gallipolis. andusky . . . .. 632|Church............ 1
1,006| Hamilton . 600{Scioto. . .... .. 981iCiaridon. . ..
0| Hiram.. .. ringfield .. 988|Little...
Can Lancaster. li’f’ﬁn ....... .. 756/Long’s
Chllllcothe 8| Lima. . . Toledo. . 0|Monroe. ...........
Cincinnati. rain.... Urbana. ... ..1,031| Lakes, Etc
Circleville."." . ansfield Van Wert. . .. 782|Brush.............
nrlPtt,s, Wapakoneta .. 870|Geauga...... .
Maj . Warren. . ... .._ 904|Monroe Falls. . .1,024
Conneaut...coeeees MLasslllon 952 Warrensvme ........ 1,214/ Yellow Springs. . ... 1,017
OKLAHOMA.

Places. Feet.| Places. Feet. Places Places. Feet
Alston.....eeee....1,857| Enid Marlo.....ouvennn. 8IWayne. ........... 1,100
Hamlin. ... .. 488 Mlnco. . Whitehea,d .2,095
Chickasha..... .1,09 Ninnekah 7 Woodward 1,888
Clmarron Peak.....4,750 Oklahoma City.....1,197|Yukon..........coovienn.

DCAN.oeveesesss.1,126 Purcell. ...... Lakes, Etc. Feet.
Earlboro. ceeesenes.1,025 Shattuck. ush. . 1,288
EIren0..eessesesss 1,357 04/Shawnee Willow . 1,109

OREGON. . '

Places. Feet. Mountains. - Feet, M ountams Feet.

Albany...ceeeeeee 214 e Siste

Asnland... 100000 1,875|C
Ba,ker..............3,441
Bend............ . 3,64
urns. ...,.........4186
Grants Pass. '95

S 7
Marshfield. 118il
Medford. 1,377{Stlver
Pendleton ,078|Sum:
Portland 54|Summit
alem.. . 171|Suttle.
The Dalk 104|Upper K]
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PENNSYLVANIA.

Plac Feet.\ Places. Feet.| Places. Feet.| ~ Pla)ces. Feet,
A nohnnv Tunnel. . .2,126|G reensburg ...... aee .091 Oll City......e.... 1,006 Titusville. .........1,184
Allegrippus. ..... «..1,936 Harrisburg. .. .318|Phillipsburg........ 854|Unlontown......... 99
n. 9| Haverford. 38 x,wuu.;u . 769|Washington.....,.. 4856
2| Hazelton 837|Pittston . .. ....0... 768|Water Gap......... 29
i Hollidaysburg. ... 953 >ocono Summit.....1, 859 Waynesburg,....... 72
6 Honesdale ..... ceee 98 nd Eddy......... 571|West Chester...,... -42
Howard Hill. 3 Wheatland. . 4

1

8| Huntington .

Ct .
C.na.mbersburg LIl e20|T
Chestnut Hill....... 416
Clearfield. ...

. . . Big Shiney. .. vi..
..1,107/Mc: . . 8|Boar’s Head. .. ... ..2,10

Corry...... ...1,434|Mauch Chunk rens . Clarlou Summlt e .2,02
Crawtord ...2,0971Meadville.. 8{Shickshinny........ Eas
Cresco. . .1,202|Media. . .... 0 Shippansburg.. PRI
Cresson. .. ..2,022|Miflinburg 5{Shonola........... 64

..... PN 6| Milf 3|Shoo Fly Tunnel. . .1,622|Negro. TP .3. 2()
Doylestown . . 8(Montrose. .. .. 58/Somerset. . .........2,129) Pocahontas teeener 2,660

280} . 364/Mount Pocono 6|Starrucea. .... .1,471| _ Lakes, Ltc.
Erile.. .. . 703|Nanticoke..... 40|Susquehanna. . . b3llHarney...........
Gallltzin........... 2,1656{Nay Aug.. 3| Tamaqua. . 787|Sandy.........
Newcastle. . 4iTioga 11,055 bulphur Springs.....

The loftiest peak in the Philippines is Mt. Apo, on Mindanao Island, 9,610 feet. :
The highest point in Porto Rico is in the Luquillo Mountains, 3,532 feet.

RHODE ISLAND. !

Places. Places. .(_ Hls. Feet.) Hills,
Coventry QuidnicK. ........... 4{Bennett............. 662{Jerimoth......
Cranston. . . . Slocumvnlle .. 136{ Biscuit ... 608|Pine (Glocester) . .
Greene. . ... .. Smithfield . 3| Bowen ...610{Pray (Glocester).....
Kingston. .. Stillwater..... 6| Buck. . ... 728{Raccoon (W.Gr'nwlch)GOI
mu Woonsocket.,...... .. 187 Chopmlst ...730{Rounds (Foster )
Olneysville 5 Hill F?et.|Durfee. . ...805|Tourtellotte........ .684
'a8coag Absalina............. 635|Howard . . ...687\Weaver. ... +.601
I’awtuckev 9|Bald (W. Greenwich)..630|Hygela.....ocvuuu.. 700)Weeks............... 600
SOUTH CAROLINA.

Places. Feet.| Places. Feet.| _Places. Feet.|  Places. Feet,
Alken............. Florence. .......... 135|Newberry. ......... 502|Port Royal..coes. 3 436
Anderson. . Furman University..1,074|Orangeburg . voe 264|Sassafras Mb.eees..
Columbia Greenville.......... 966/ Pickens............ 1,16218umter. cooveraanss

, SOUTH DAKOTA.

Places. et,|  Places. Feet,| Mountains. Feet.| M omuams. Feet,
Aberdeen. ......... 1,300|Mitchell. .......... 1,312|Crownhill..........6,153|Warren.......
Blackhawk. . .3,494|Plum . 4,674 Custer. . .6,81.

Chamberlain. .1,363|Pierre. 1,441|Elk. .6,42 LaLes, Etc

Custer....... .5,303 Portland. . . ..6,430 Harn e 721420 Hob. .. ...

Deadwood .4,545|SHlver City. .. 4,5921 P} dmont ‘Buite. ... 14,17 Lone Tree. .

Dumont . .6,195| Vermillion. . . .1,150| Richmond Hill..... .6,060|Sioux Falls. . s

Lead City. ... . ...5,089|Watertown..,....... 1,735l Terry....... veere..6,165]Whitewood.... . .. 1
TENNESSEE.

Places. Feet,; _Places. Mountains. Feet.| Mountains. Feet.
Athens............ 76| Nashville 435/ Hangover. . b Silver Bald.... ..5,604
Bristol. , .1,678|Sewanee. .. ... ..1,864|Henry. ... Snaky .
Charlotte. ... . 2| Hump. .

Chattanooga,. . .|Laurel.....
Chickamauga. Leconte......
Clarksville. . 8| Luftee Knob . ...6,232| Thunder Head......5,52
Fairmount. .. 9 Master Knob.......6,013|Tricorner Knob,....6,188
Henderson. e Collins.......... . Mingus. ..... ...5,604| Lakes, Etc. Feet,
Hillsboro. . ..1,055{Cross Knob . Oconee. . .. ...6,135|Beersheba........ “s 1,838
Jackson. .. ... 425|Curtiss. 6, Peck Peak. .. ...6,232(Blue. .... .
Jonesboro. ..1,734|Forney Ridge Park..5,087|Raven Knob. ...6,230|Xstell. .
Knoxville.,........ 933|Great Bald......... 4,922IRoan:,...... ...6,313|Sulphur
Mountain City..... 2,481IGuyot.......... ...6,636/Saffard. .......... 6,535
Places., .1 Places. . Feet,y Mountains.
Marathon Cienga....
. 4 ,694| Chinati. .
4.221! Ghisna

\
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UTAH.

Places. Feet,| Places, Feet, M ounzams’ Feet.| Mountains. Feet,
AltR..vveeeonnnens 92658ummit.Valley.... 7,200 Hillers............ 10,650{ Tingley
ASpen..........o0 8,927/ Three Lakes......._ 5,380 Hom Head ..10,920
Bowl valley......7 7,600 . bepah. .. .... ... 12,101
gia.smeronl‘ort GgBT . 6.§3gT

4, .13,
Cove Creek Fo! 6,001 0,623
Croyden. .... 5,245 2,250
Deseret.... 4,541 0,010
Echo Park. 5,080 11,4 0,004’
Emma Park 7,570 0, 1,295
' Escalante Desel 5,001 0,710{Marsh 2,410
Fort Duchesne. 4, 0,500/ Maroine .11,600
g wecessssase ¢ 1,730|{Marysville. . .10,359|B
Gooseberry Valley.. 8, 0,250{|Midget Crest J11,414
Grass Valley...... 7,500 10,050{ Monroe .11,240
Hell's Kitchen..... 7,641|Bear Valley .10,500{ Musinia . .10,940{C:
. 4,507|Beaver .12,085|Navajo .10,416
Momiue Valley. . 10,000 Belknap .12,200(Nebo......... .11,887|Elle:

den............ 4,310{Blue......... ..11,071 North -Logan .10,004] Flsh Lake. . .
Panguitch. . . 7,000 Briems Head . .11,260{Peale....... .13,089| Fish Sprin, g . 6,269
Hayflelds. ... . 7,500/ Bruins Point. . ....10,150| ’ennell .11,320|Great, Salt Take.... 4,218
’lne Valley..... . 6,000{Burro. ...... .12,834|Pilot. . .. .. .10,720|Hague......... . 5,450
Pleasant Valley.... 8,200|Clayton. .11,889| Pine Valley .10,250{Hot Svrings .. 4,238
’omto Valley. . ... 7,000{Dalton. . .10,480{ Point Carbon .11,443| Mountain. . . 5,741

........ ..12,240|Provo...... .11,000|Odoriterous. 6,610
Rabblt Valley 7,5 o .11,047(Sevier Pass.. . 4,768/ Panguytch 8,130
Round Lake Valley 6, 000 Fish Lake.... .11,578|Spanish Fort . 9,970|Salt Lake. . 4,345
3alt Lake Desert... 5, 1000 Flaming Gorge 5,820(|Stevenson. San Franels 6,527

. 6,200(Frances...... 10,430{Table CIiff. Three Lakes 5,380
Gunnison But 5,250| Tantalus P Utah Lake. 4,506
Hansel Pas 5,138/ Terrell Ridge ite. . 7,950
Harry . ..11,300| Terrell. . White Rock . 5,542
Hllgald ..11,460] Thousand Lake
VERMONT. .
Places. Feet,, Mountains. Feet.,| Mountains. Feet,
5/Randolph.......... 698|Camel’s Hump. . ... 4,088|PiCO. .. ... vvvurane 3,967
Roxbury.. . 1 L016|Eolus......... ,148] Potaw Hlll .. .3,986
Rutland. . 62| Equinox. . Saltash.
St. Albans 90|Glastoobury.
St. Johnsbury..... . 572|Green.....
6| Vergennes. . 76| Hogsback
Westminster 264|Haystack
Windsor. . 311Jay . .
‘Woodstock 80| Killing t
Mountal: Feet.|Lincoln. .
Accumey . 3,320 Little Killing
Norwich. 0(B ld ..... .3,124| Little Pico. .
Poultney Bear..... .3,320{Ludlow. ... Gro
Pownal Blue Ridge. .. .3,293| Mansfield. . thtle Winhall.
Purchase.thnmouth 2, 544 Bromley........... 3,260/Mendon........ ...3,837|Wallingford. .. .....
! VIRGINIA,

Places. Feet,| Places. Feet.  Places. Feet,| Mountains. Feet.
Apple Orchard 4,246|Luray. . .. 819|Winchester. . o 71
Bethel. 548| Lynchbut . 796/ Woodstock. .

Bristol. 1,676|Martinsvill 96:
Charlot; it 485{Paddy. ...
Clifton Forge 1,052| Powhatan.
Culpeper.... 512|Radford. ...
Danville. 413|Ra; pahaunock.
Fairfax..... "ock
Iront Royal.
Gordonsville. .. 9
Harrisonburg. . ..1,338 Sharon Sprlugs
Hawksbill.. ... ..4,066 Shemmdoah .
Hot Springs. ..2,195|Staunton. . . Morrls Knob. .
Leesburg.... .. 321|Tazewell 2,513|Peak......... .
Lexington.......... 946/ Weyer’'s Cave...... 1,152 Peaks of Otter......
The greateso elevation in the Virgin Islands (Danish West Indies) is Crown Hill, on the Island ot St.
Thomas, 1,550 f
WASHINGTON.

Places. Feet. Moumams Feet.| Mountains. Feet.| Mountains. Feet,
Cascade Tunnel.... 3,350]Adams....... A § 7ITable.....coviuans 1243
Chelan City....... 1,238 Alks Tacoma Pass. ,430
Chealum..... L.l 1,916|Angeles. . Tchopalik. . 200
Davenport........ 2,420|Baker..... . Green River Pass. . 4 Yaklma Pass ,625
East Spokane «v+. 2,030|Bonaparte. Meadow Pass. 8 Feet.
Ellensburg. ... 1,513|Brothers. . Millel Calslsbell ,110
E ta. ..., . 1,268(C: Goat Laki 154
Fort Spokane 1,400 Kachess 2,236
Pomeroy . . 1,897 Kitchela ,458

noqualmie 6,386 6,080{Skalahum . 00D . . ,440

okane 1,910 5,423|Skomegan. . 8,400/ Medical ,435
F?aitsbur 1,270 4.030|Stampede Pass. . . . 3.980 Ratcheen. . 214
Winona 1,489 . 5,748/ StINGET . . v .0v.es.. 6,200(SiSter.c.vnen.. .. 2,440
Yakima 1,069/ Cispus Pass. « ... .. 3,950/Stuart. .......v... 9.4701Waits. o, ..o .. ... 1,816
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Places.
Bluefi

Charlésto
Clarksburg
Fairmont. .
irafton. .
reenbrier . ”
[arper’s. Ferry .. ...
funtington. .

fedjeclnlnl

Feet.

. 1,528|Janesville. -, ... 1.

Feet,| Places.
eld. . .2,557 | Martinsburg
Blue Sulphur Sprmgs ggg Morgantown. .

567
Kanawha Falls. .. 669/Bald Knol

WEST VIRGINIA.
Mountains.

3]

Bay.
Bear Wallow
Beech

.|Gibson Knob....... 60

1 T 4,242)Grassy Knob. .. 4 391
WISCONSIN. X

Places. Feet,

Park-Falls.

‘Chlppewa Fails) ... «_ 925|Kenosha. . .. 611

Commonwealth. . ...1,315{La Crosse.. ceee. 674

Curtis. . 1,375|Madison........... 867

Deer Brook. . ManitowoC......... 592

Dodgeville. Marinette....... 11

Dorchester. . Menominee. 07 Taylor s Falls

Drummond. . . Milwaukee. . 42| Waukesha. .

Iau Claire. e 40| Osceola.. . . 10| Wausau. ..

Elcho......ovnnnn.. 11,639/Oshkosh . -+ .. 110! 656' Worcester. ...

WYOMING.

Places. Feet.| Mountains. Feet.,] Mountains.

Cheyenne......... 6,054{Cedar............ 261

Cody.vivnnnnnn,s 5,018 Chauvenet ........ 0

Encamp’nt Mead’s. 8 171
Fort Bridger. . 5.
Fort Laramie
Fort Russell

Cheyenne Pass. ...

4,318
Cunmnghum Knob. .4, %81

... 1,497

...1,003]

L1608

1,678
8
669

=
@

942
921
589

Feet,
Uni

Blue Mou:
Gibraltar

Park Falls.

Pelican.
Plum.,

Vlrglnm
‘Washakie

Mountains.

Sharp Knob. .
Spruce Knob .
ocum Knob. .
Mountains.,
Garland Spur.

Little Black.
627 Ri

nds
Roci

Needle.. .

9| Washburne. .

Fort Steele
Geyser Ba
Hooker
Laramle
Medicine Bow
eedles......
Piedmont .
Piney Fort. . .
Sheridan.......... 3,7 e . Sheridan. . 10,385
Shoqhone Geyser Grand Encamp” nt. . Silver Txp 10,400
asin........... 7,837|{Grand Teton...... Smoothtace. 10,500
Sldney Fort.... Gray....... . South Pass. . 23!
Tie &dlng ......... 7 rosventre. Stevenson 10,420
ancock. 11,977
Abiathur .......... Hoback...........10,818/Table....... ,8
Atkins, ... Holmes ,063
Atlantic Humphreys emple..... 13,249
ald. . ... dex...... Teton Pass, .. 8,464
Bannock. . Indian..... Thompson Pass. 8,686 sho!
Baronette. Inyan Kara Thorofare Butte 11,417 Sulphur Spring:
Black Butt Ishawooa Pas; Thunderer. . ...
Cathedral. .. Jones Pass. ....... Turret..........
CANADIAN PEAKS.
IN THE ROCKY AND SELKIRK RANGES.
Mountains. Feet.| Mountains. Feet.| Mountains. Feet.| Mountains.
i {ro y ...... vees .11 400(Dawson......... 10,R00(Bonney........... 10 625
toria . 11,500 fOUT. . 0vvvennnn 875 Slr Dona,ld. eee...,10,645|Stephen........... 10,425
Greenland's ‘only 'high Peak is Peterman 9,000
MEXICAN F’EAKS.
Mountains. Feet.| Mountains. Feet.| Mountains. Feet.| Mountains. Feet.
Citlaltepet] (Peak ot Ixtaccihuatl Nauhcampatepet! Tancitaro. . ....... 12.650
Orlmba. or ‘“‘Star (“White Woman’)16,960| ' _(Cofre de Pemte) 13 400  GUATEMALA.
Mountal n") ..... 18,564{Nevado de Toluca. .14,950| Nevado de Colima..14,100| Tajamulco........ 13.800
Popocatepe Malinche..,...... 14,630|Volcan de Colima. .12,750 Tacanf........... 13,300
(*Smoky Mt."”).,17,540!
SOUTH AMERICAN PEAKS.
Mountains. Feet.. Plountains. eet., Mountains. Feet.| Mountains. Feet.
. Illimani.... Cayambe. 9 uila.....000.....18,000
Veladeres. Licancaur Aconquija 7,740
Chuquiba; Cotopaxi 0| Maipo 17,421
Parinacota. Chipicani Ruiz. 4,40
Antofalla, . Arequipa Sangay 7,124
Nevado de erveo Santa Is .76
Famantlna. Tolima .18,320{Concha.. ... 5,400
Incanguddsi - cal............ 1120,500|E1 Potra. «+.18,045/Coluna, .15,400
Nevado de Sorata,. .21 286 Azupe de Copiapo. .19,700
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EUROPEAN MOUNTAIN PEAKS AND 'PASSES.

! MARITIME ALPS. (9 515 feet up), from Gruben to St.|Crozzon di Laris........... ,889

Mountains, eet.|Niklaus. There is a carriage road| There is a carriage road through
Algulne de Chambeyron.....11,155/as well a railroad through the|the Tonale Pass (6,483 feet up),

Grand Rioburen 11 Simplon Pass (6,595 feet up), from|from Edolo to Val di Sole There
Rocca dell’ Argentera Brieg to Domo 4’ Ossola. In this,|is a footpath (7,500 feet up), from
léli)ll:te Haélet&:e Mary. 7|as in other ranges of the Alps, most{Sondrio to an @erlunu,, through

3
The lowest ca.niag&road pass 18
trom Albenga to Garessio (Col di
n Bei ma.rdo), af, an alutude ot
301 feet. Theh
o R, T M (Col i
Fremo Morta), a bridle path.
COTTIAN ALPS.

Mountains. Feet
Monte Viso. ... .12,605
Monte Chard 12,373
Ciamarells 12,08
Mont Al 12,014
Roche M

Mont Tabor X

e lowest a footpath,’ is|
ifrom Bardonneche to Briancon, at|
an _altitude of 5,873 feet. The
highest pass that is a footpath is
from Crissola to Abries, 9,827 feet|
high. The Mont Canis Pass, where
there is g railroad and also & car-|
riage road, is from Susa to Lansle-
bourg, & 7’72 teet up.

UPHINE ALPS.

Mountains

Pic des Ecrins

an
The highest tfootpath

1] Doldenhorn

‘eel.[Segneshorn. . ..

across,
9,154 feet up, i3 by the Col de|
QGaliber, from Briancon to St
Michel. The only carriage road,
6,791 feet hi%h, is from Monestier|
Bourg @' Oisans, by the Col de|
Lautaret.
GRAIAN ALPS.
Mountains, Feet.
Grand Parodis. 3,300
La Grivola 3,028
Grand _Cass 2,780
“Mont Pourri. 2 49
Dent Parassee.............

There is a carriage road (7 lgé
feet up), through the Pass of
Lime St. Bemard from Bourg St.

urice The highest

t0 Aos
brldle path pass (9,500 feet up) is|lO

through the Col de Lauzon, from
Cogne to Val Savaranche.
PENN NE

ALPS.

of the high passes are Iglac ers.
RNESE

Blumlisalp .

Galenstock.
Sustenhorn. .11,
There is a_bridle path “through
the Surenen Pass (7,562 feet up),
from Engelberg to Alidorf, and one
through the Susten Pass (7,440 feet
up), from Meyrm"en to Wasen.
NORTH SWISS ALPS.
Mnuntatns‘ F

,..3

therteustoek
‘Oberalpstock. .

the Paso del
VIN LICIAN ALPS.

Mountams cet| M oumains
Finsteraarhorn. ....oveuven. 14, 026 Zugspitz... ..... vee
Alestschhorn .oo .113,803 La.vatschel%pitz ............
Jungfrau. 13,671} _There is a carriage road througl

onch . 13,438|the Arlberg Pass (5,902 feet up),
Bletschhorn . 12,969|from Bludenz to Landeck.
Wetterhorn ( 12,16 NORTHERN NORIC ALPS.
Balmhorn 12,100|_ Mountains. F

A carnage road runs throug' h'the
Thurn (4,371 feet up), from
Kltzbuhe o ‘Mittersill.

CENTRAL TYROL ALPS

M. oumains. Fee

Gross Glockner

Gross Venediger X
There 18 a carriage road through
the Reschen Scheideck Pass (4,696

Claridenstock
Piz Tumbif. . . .
HaussstoeK. ... vvvvuneeenn 10

feet up), from Landeck to Meran.
STYRIAN ALPS.

Mountains.
Hafnereck. ...

There 18 a carriage road through
the Oberalp Pass (6,732 feet up),
from Dissentis to Andermatt, and
a bridle path through the Panixer|
fasEl (7,907 feet up), from Ilanz|
0

LEPONTINE ALPS.

Hoch Goling.
Markkahrspitz. .
Faschauner Nock.
‘There is a carri;
the Turrach Pass (5, 825 feet- up).
from Feldklrchen t0_Tansweg.
S. TYROL & VENETIAN ALPS
Mountains. L.
Marmolata................

Clmon della Pala.

Mountains. Feel.
Monte Leone ...11,646
Piz Valrhein. .11,14
Blinnenhorn. .10,
Monte Basodine .. 10,74
Tambohorn. . .. ..10,748
Ofenhom crees 10,72
Wasenborn....oae.aenonn . 0,628

The hlghest *footpath (8 165 teet|
up), is through the Lochliberg Pass,
(rom Reichenau to Splugen. There|
is a carrlage road through the
Furka Pass (7, S?I)Z feet up), from

is a carrlage roaA and a railroad
through the St. Gothard Pass
(6,936 feet up), from Hospenthal

8|the Passo di Tresassi (7,073

Mont.eTofana,...........::
There is a carriage road tnrough

feet
up), from Andraz to Cortina,
SOUTHEASTERN ALPS,
Mountains. Feet
Kellerwand.......... eeeean 9,

...9,000
There is a carriage road through
the Cartischer Joch Pass (5,363

feet up), from Sillian to Tilliach.
HE PYRENEES,

Mountal Feet.{to Airolo.
Mont, Blanc (Calotte) 1 RHAETIAN ALPS. Mountains @ Feet.
Mte. ROS&. . .o.o..nn Mouniains. Feet.|Maladetta . 11,165
Mischabelhorner (Dom.) Piz Bernina. 13,294 Pic des Poss 1,045
Lys M. .oeene Piz Roseg. . 12,936|Mont Perdu 0,994
eisshorn.. . Orteler Spitz 12,814{Pic de Vign 10,792
Matterhorn. Konigs Spitze 12,64 ng. 10,478
Dent Blanch Monte Cevalds 12,505 Pic d’ Estats +10,305
Grand Combin. Moante della Disgra: 12,074|Pic d’ Oo. . ... .10,220
Rothhorn (Mom Pallon della Mare. ...12,038| Pic de Maupas. . 10 00
Grandes Jorasses. The highest . bridie path is|Pic de Momca. .......... 03
. through the Septimer Pass_ (7,582 THE UCASUS RANGﬁ
feet up), from Casaccia to Molins. DUR STA).
The highest footpath is through the| Mountains. B ‘eet.
Sertig Pass (9,062 feet up), from{El Bruz............ ceesnes 18.41 5
[i} fs to Bergun. The highest car-| Koshtan-tau. .17,096
4lriage road is through the BerninajDykh-tau 4
13 225|Pass (7,658 feet up), from Pontre-|Shkara. . =3
Flet.schhorn .. .13,176|sina to Poschiabo anga. .. 880
Grand Cornier 1022 BARD ALPS. Kasbek.
There is a brldle path thro ugh M (mmain& Feet T 1d

Great St. Bernard Pass (8,120 feet
up), from Orsleres to Aosta;

Mountains and\Couniry. Feet.
RUWENZOTi. o ceevervnennns 20,150
Kilimanjaro (2 peaks):
Kibo; 2—Mawenzi, Ger 19,710
K. Africa...c...ocentn . 3 17,570

Nonte Adamello

ALTITUDES IN AFRICA.
{Ras Dashan, Abyssinia
Ala Goz, Abyssinia
Jabel Ayashi, Morocco
Pico de Teide,
(Canary Islands)

Tenerifte

3 52 Adaikhokh
-Alagoz
15,150

4 277
©14,000|Charleg Louis, New Guinea. 18 000

etnuld. . ...
1,832 Mlzhirgi—tau.
also Presanella (mea di Nardis) 11 ,688|Ushl
one through the Augstbord Pass Care Alto 11

AUSTRALASIA.
Mountain and Country.

Cook, New Zealand....... 12.350
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ALTITUDES IN THE ENCLISH LAKE DISTRICT.

. Mgzmaim (Passes). leeet.
Haws, etgveen Butter-
mere D and New- o
Kirksvone ........ .. ...... ,200
. Haws, between Butter-
..., .. . Wans. 1,5 + _mere and Borrowdale ...1,100
| Dunmail Raise........... 720
Ar. .. ..... .2;893| dall...... ceceravsenseass 1,500 Highest Inglish ~mountain,
Saddleback. .2,787 | Cat Bell. .1,448 Sca.wfall .Pike, Cumber-
Grasmoor. . .2,756 | Latrigg. . . .1,160 F % 1T N 3,166
Red Pike.. 22,7501 Dent Hill. ..oovvveuuunnnaan 1,110 nghest " Weish. " mountain,
High Street. .. ..2,700 | Benson Knot, near Kendal. 1 098 Snowdon, Carnarvonshire. . 3,571
Grisedale Pike.. .. ..2,680 | Loughrigg Fell.............. »108 | Highest Irish_i.ountain, Gur-
Coniston Old Man. .2,577 | Penrith Beacon. . rane Tual, Kerry.......... 3,404
HillBell.......ooouvur,nnn. Mell Fell........ Highest _Scottish mountain,
Harrison Stickle f Langdale | 9,400 | Kendall Fell.. ) > 10000 6 8! Ben Nevis, Inverness..... 4,406
Pike o’ Stickle. .0 Pikes. J 2,300/ Scilly Bank, near Whitehaven 500
Lakes.
Length [Breadth, | Depth, | Abave Length, [Breadtn, | Deptn, | Abere
Length,|Breadth, | Depth, ove Length, |Breadth, | Depth, ove
NAME. Miles.'| Miles.’ | Feet. | Sea, NauME. Miles.'| Miles. | Feet. | Sea,
. Feet. Feet.
‘Windermere. ... 10 1 24 116 ||Ennerdale Water
Ulleswater, . 9 1 21 38 Esthwaite Water
Coniston Waler. 6 % 160 10. Buttermere .. ...
Bagsenthwaite Grasmere ..,....

[175) SN 4 1 .6 210 ||Lowes Water,, .. .
Derwentwater. . . 3 1% 7 222 ||Brother’s Water. .
Crumm o ¢ K| Rydalmere, . ....

Water........ 3 % 132 240 Red Tarn, Hel-
Wast Water..... 3 4 271 160 ellyn....... .
Hawes Water. 3 17 A 443 Spnnklmg Tarn,
Thirlemere....... 2% 1% 108 473 Borrowdale .
Walterfalls. '
Name and Stghatton. Hetght, Feet.| Name and Situation. — Height, Feet. | Name and Situation. ' Height, Feet.
Scale Force, southwest; gide of Alrey Force, west side of Ullés- Stanley Glll Force, south side of
Crummock Lake. 156| Water......oceverenrens . '80| Xskdal
Barrow Cascade, Dungeon Giil Force, southe: Sour Muk For ot
Derwentwater........... .124 1. side of Langdale Pikes.. ) Buttermere. . 60
Lodore Cascade, east side of Stock Gill Force, Ambleside. .. 70| Upper Fall, Rydal Rydal Park 50
Derwentwater.. ........... 100 | Birker Force. south side of Egk- Skelwith Force, on stream flow-

chwllth Force, Little Lang- o dale...oveiiinenreianenaess 60 ing from Elter Water....... 20

ale...ooens erssesacranane

FAMOUS WATERFALLS OF THE WORLD.
NAME AND LOCATION. Height" NAME AND LocatioN.  Hei8BY Nuyp AND LocaTion. g?g&’f

in feet in feet.|

Gavarnie, France........... 1,385|Schaffhausen, Switzerland.... 100|Vettis, Norway
Grand, Labrador......... .2,000/Seven Falls, Colorado. ...... Victoria, Africa. . .
Kaleteur, Bmlsh Gulana 800 Skjaeggedalstos, Norway. Voringfos, Norway . 60(
Minnehaha, Minnesota. Shoshone, Idgho........ Yellowstone (upper), Montana 11¢
Missouri, Montana... .. 90 Snoqualmie, Washington. 268 Yellowstone (lower), Montana 31(
Montmorenci, Quebec. . 265(Staubbach, Switzerland. . 1,4 000 Yguassu, Brazil.............
Multnomah, Oregon. .. 850 Stirling, New Zealand. 'Yosemite (upper), California. .1,43€
Murchison, Africa........... 120|/Sutherland, New Zealand ; 904 Yosemite (middle), Caiifornia. 626
Niagara, New York-Ontario.. 184|Takkakaw, British Columbis..1,200] Yosemite (lower), California.. 400
Rjukan, NOrway............ 780/ Twin, Idaho 180

HEIGHT OF YOSEMITE WATERFALLS ABOVE SEA LEVEL.
‘The height in feet above sea level of the waterfalls in Yosemite Valley is as follows—Upper Yosemite,
6,525; Lower Yosemite, 4,420; Nevada, 5,907; Vernal, 5,044; Illilouette, 5,816; Bridalveil, 4,787; Rlbbon.
7,008; Widows Tears, 6,466.

o
=00
{=J=1=]

O
=3

THE VOLCANOES OF HAWAILS
The entire group of Hawailan Islands, 20 in number, extending in a_chain for hundreds of miles, 1s
of voleanic origin, though some of the islets and reefs are but the wave-battered remnants of volcanoes
whose fires died out long ago. The island of Hawail has been formed by the coalescence of many recently
formed volcanoes. ‘The walls of the crater of the active volcano of Kilauea, on this island, are broken
down on one side, giving access to its “‘lake of fire,”” This volcano has not always been gentle in its ways,
but it is now so well behaved that the visitor can stand safely on the edge of its fiery pit and, if the volcano
is active, watch the molten rock boiling and spouting 100 to 300 feet below. Sometimes many fountains
throw up jets of glowing sulphurous lava and light up with ghastly glare the frowning crags that rim the
crater. Then, suddenly and with deafening detonations, the jets rush together and convert the lake
into a burning, seething, roaring mase, making a scene to which few others in thé world are comparable.
Mauna Loa, on the island of Hawali. and a neighboring volcanic cone, Mauna Kea, both nearly 14,000 feet
above the sea, are among the highest island mountains in the world.  On the other islands of the Hawaiian
%f'oup there are volcanic mountains scarcely less interesting. The crater of Haleakala, in the summit of
ast Maui, 10,000 feet, above sea level, is one of the largest extinet craters in the world and is as well pre=
gerved as if its'fires had been extinguistied but a few years, instead of perhaps several hundred years ago.
The active volcanoes of Hawall %ive a wonderful demonstration of the processes by which all these
island mountains have been built up from the great depths of the ocean. Since the days of Capt.-Cook,
geologists and others who are interested in the problems of volcanoes have visited the Hawallan Tslands
and written about them. Near the base of these mountains of igneous rock lie fields of sugar cane, which
are just. now of special interest. They are Supplled with water from mountain streams and from wells
' and drainage tunnels that tap underground supplies.
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AREA OF THE CREAT LAKES OF THE UNITED STATES.
(Revised by Gilbert H. Grosvenor, Director National Geographie Society, Washington, D. C.)

{ Superior. | Michigan. | Huron. | Erie. Ontario.
Greatest length in miles. 360 307 206 241 193
Greatest breadth in miles 160 118 101 57 53
‘Deepest soundings in fee 1,012 870 760 210
Area in square miles. . 32,060 22,336 22,978 9,968 7,243
Drainage in square miles 44,074 43,463 49,300 24,605 25,737
Helght above sea level in feet., ... N - 4 (3600?;()3; 41508%;72, 4 628(1)()% 415072 37 s ;1?021
Latitude, north....ceciceeconnnnnnn } ggo gg gzo 2‘?: ?;{3): 881' %:%%3: %: }3:
. ° © 45 £
Longitude, west. . .covoennuenneenneinn s 1| 920 06 88° 00/ 8do 45 830 30 29° 537
Boundary line in miles. . . .. . s eeieaannn 280 None 220 250 160
United States shore line in miles* (approx.). .. 735 1,200 470 350 230
* Shore line scaled in steps of 5 miles and excludes islands. .
AREA OF ISLANDS. ¢
Tsnanos, | Sgyare Tsuawps. | Sghare TSLANDS. Sqpare TSLANDS. Square
Amboyna...... 262||Formosa....... 14,000{{Madura. . ..... 2,000{|Reunion. ...... 970
Australia . ..12,946.651||Gotland. ...... 1,150{|Malay Archi. 5. Sakhalin....... 29,100
0flGovernor’s..., . Y5liMalta......... 100||Samoun @...... 1,100
236,000||Greenland. . ... 827,300(|Man, ......... 230(|Sardinia....... 9,306
5,400 * 88,600{({Manhattan (N. Scilly a........ 130
1,935 Y. City)..... 22||Shetland a.. ... 551
25,000 Martha's Vine- Siclly.....v... 9,800
20||H 0 ard...... 120}|Skye. ......... .
X Mauritius. .. .. 710({South (N. Z.)..} 58,525
284,000 Melville Land. . 20,000/ {Southampton.. . 17.800
21 Mindango. .... 36,290||South Georgia.. ,000
2,850 Nantucket.. ... 60||Sumatra.......| 162,000
3,120 0|{Newfoundland..] 42,000/|Tasmania...... -26.200
380 New Guinea...| 330,000{|Terra del Fuego| 18,500
1.480 New Hebrides..| e 5,100||Teneriffe. .. 90!
560 North (N. Z.). . 44,468 | Trinidad 1,750
72,000 North Devon...| 24,000(|Tutuila. 55
24,700 North Somerset| 12,000||Vancouver..... 18,000
300 Nova Zembia. . 35,000{{West Indies,
,40011J Orkney a. . . 375|| Britisha.... 13,750
2,900 emba. ... 0{|W. Spitzbergen.| 15,260
44,164||Leeward a. . . . . 01| Philippines a Windward a. . . 519
3,600{{Long Is.,, N. Y. 1,376!|Pines. . .... . 4/|Zanzibar. .. (.. 640
Luzon......... 41,000} | Prince Edward. 2,134
40.000|| Madagascar....| 227,000{|Prince of Wales| 15,000
5,500 Madeira....... 510!IPorto Rico..... 3,604

* Miles in length. 1 In circumference. i In diameter. § Former German naval base—a rock rising
about 175 feet above the sea, one mile long by -about one-third mile wide. @ Area of entire group. b See
Philippines, etc. ¢ See Borneo, etc. d See Guam, etc

WHY THE WINDS BLOW.

“To the layman the world's rotation plays queer pranks with the atmosphere,” says a bulletin of the
National Geograrhic Society, ‘“but scientists find the various swirls following fairly definite laws. The
world’s winds and their complexity are due in general to two forces: the rapid rotation of the earth which
48 imp to the air surrounding it, and modifications of this motion due to differences in temperature on
the earth’s surface. If the temperature difference did not play a part in the matter, it is probable that there
would be only west winds in the temperate and polar zones, and no winds at all in the tropics. The situa-
tion would be somewhat like that brought about in a glass of liquid at a soda fountain into which a rotary
stirrer is Introduced. The liquid swirls faster and faster until finally it attains practically the speed of the
rotating rod. So, but for temperature differences, the earth would have the great sea of air which surrounds
it swirling with it practically at the speed with which the earth moves ai the equator-—approximately a
thousand miles an hour. But since both the earth and the air at the equator would be moving at the same
8] , there would be no wind there. :

““As one went from the equator he would find a wind blowing harder and harder as he approached the
oles. This wind would be {from west to east, the direction in which the earth is turning, and would result
om the fact that tae air was turning through space actually faster than the earth. For while the surface

of the earth at the equator is moving at about a thousand miles an hour, being on the ‘rim of the wheel,’
80 to speak, the surface ia the temperate zoncs being nearer to the ‘hub’ is moving at a slower speed. But
the air above the equator, swi ling at a thousand 1 iles an hour would communicate its sreed to the ajr on
each side of it and would tend {o throw the entire atmos] here to srinning at the rarid equatorial rate. As
a result it would ottrun the earth between the equator awd the poles and create a mighty west wind. As
a matter of fact much of this assumption is jrue, The earth doeg impart its rotary motion to the atmosphere
in general. but because of counter influencés and side currants due to temperature differences, the assumed
cal 1 is not found in the trori-s, Instead the earth outruns the air somewhat there, and the air, ‘dragging’
as the earth spins under it, makes winds blowing from the east—the famous trade winds. But even though
the atmosphere is moving eastward more slowly tkan the earth at the equator, it is moving faster than the
earth in the temrerate zones, and there the rrevai'ing winds are from the west.

“Temperature diflerences, of corrse. change the general directions of these ‘planetary’ winds, especially
at the surface of the earth. But in the United States at an elevation of six or seven miles a nearly constant
wind may be found blowing from the west at f: om sixty to seventy-five riles an hour, There seems to have
been much over-or timism in regard to sy eeds that can be attained by aircrafi with the help of these planetary
winds. It has been stated in some instan-es that in upper currents moving at 300 miles an hour, aeroplanes
with powersul motors could reach speeds of 400 or 500 miles an hour. The difficulty is that no winds have
‘been tound In the upper air by the United States Weather Bureau in many ye-rs of observation that much
exceed 100 miles alkhour, and_ the normal speed of the west winds at high altitudes over the United States
is between 60 and 78.miles an hour.”
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ANCGIENT CREEK AND ROMAN WEICHTS AND MEASURES.
WITH AMERICAN EQUIVALENTS,
WEIGHTS.
‘The Roman libra or pound = 10 oz. 18 pwt. 13 5-7 gr., Troy.
The Attica mina or pound=11 oz. 7 pwt. 162-7 gr., Troy.
The Attica talent (60 minee) =56 1bs. 11 oz. 0 pwt. 17 1-7 gr., Troy.”

DRY MEASURE. %ﬂe greegan f“ti“ 1 tg;og;; 14 (l:he? hes
The Roman modus =1 pk. 2-9 pint, 6 Grecian furlong = -5 inches.
The Attic cheenix = nearly 134 pints. The Grecian mile = 4,030 feet.
The Attic medimnus =4 pk. 6 1-10 pints. MONRY.
LIQUID MEASURE. The adranss mills, oils.
The cotyle = a little over 14 pint, The sestertius = 3.58 + ce;
The cyattius 1 litde over 104 pints. The sestertium (1, ggofeﬂtem') =$35.80.
= ) i = 14..
The chus =g little over 624 pints. %tﬁe gm (il ob oluii 32539 F cents.
e drachma = ents.
LONG MEASURE. The mina (100 drachmee) S1435+.
‘The Roman foot =11 3-5 inches. The talent (60 minze) =
The Roman cubit =1 ft. 524 inches. The Greek stater was worth $4; the Persia,n, $5.35.
The Roman pace=4 ft. 10 inches. \ Each coin was of silver, composed of 20 drachmas,
The Roman furlong = 604 ft. 10 inches. each drachma equal in value to 1914 cents, Am=
‘The Roman mile = 4,835 feet. erican money.

‘The modern drachma equals 19.3 cents.  The Greek stater weighed 134.75 grains avoirdupois. - The
Roman aureus was worth $4.50. )

! BIBLICAL WEICHTS REDUCED TO TROY WEIGCHT.

Lbs. | Oz | Pwt. | Gr.
The Gerah, one-twentieth of a Shekel. . 0 0 0 12
The Bel(ah half a Shekel . 0 0 5 0
The Shekel............. 0 0 10 0
The Maneh, 60 Shek: 6 0 0
The Ta]ent 50 Manehs, or 3,000 Shelkels 0 0 0

ELECTRICAL UNITS AND THEIR POPULAR DEFINITIONS.

THE watt is the unit expressing electrical power as horsepower (hp) represents power in mechanics;
it is equal to the product of the volts (pressure) times amperes (rate of flow). Thus 2' volts times 2 ame
peres would give in a direct current circuit 4 watts. Electrical energy is sold at so much per watt hour
or more generally at a given amount per kilowatt hour—which means 1,000 watt hours. This'may represent
1 watt for 1,000 hours or 1,000 ‘watts for 1 hour. 746 watts are equial to one horsepower or inversely 1
kilowatt (kw) is equal to about 114 horsepower.

The horsepower represents the power required to lift a weight of 33,000 pounds 1 foot in 1 minute or
550 pounds 1 foot in 1 second.

The ohm is the unit of electrical resistance and represents the physical property of a conductor which
offers a resistance to the flow of electricity, permitting just 1 ampere to flow at 1 volt of pressure. For
'example, 1,000 feet of copper wire of No. 10 B. and S. gauge has just 1 ohm of resistance and allows the
flow of 1 ampere at 1 volt.

FOREICN MONEY UNITS OF VALUE,

English Money: 4 farthings—1 penny (al? 12 pence—1 shilling (s); 20 shillings—1 pound (£). 21
shillings—one guinea; 5 shillings—one crown rench Money: 100 centimes—1 franc. German Money:
100 pfennig—1 mark, Russian Money 100 copecks—1 ruble. Austro-Hungarian Money: 100
heller—1 krone (crown).

For United States equivalents see ‘‘Foreign Coins valued in U. 8. Money” in index.

MEDICAL SICNS AND ABBREVIATIONS.

: R (Lat. Recipe), take; aa, of each; ib, pound; %, ounce; 3, drachm; 3. scruple; T, minim, or drop,
O oro, pint; 1 %, fluid ounce; f 3, fluid drachm; as, % 68, half an ounce; %1, oneounce, % iss, one ounce
and ahalf; % ij, two ounces; gr., grain; Q. 8., as much ag sufficient; Ft. Mist., let & mixture be made; Ft.
Haust., let a draught be made; Ad., add to; Ad 1ib., at pleasure; Aq., wa.ter, M., mi Mac., macerate;
Pulv., powder; PiL, &m Solv., dissolve; St., let it stand; Sum,, to be t. dose; DIL., dilute; Filt,,
%gst,:r esIs;gxt)cea wash:’ Garg., a gargle; Hor. Decub., at bed time; Inject injectlon ‘Gt drops 83, one-half;

STANDARD NEWSPAPER MEASURES.

THE Standard Newspaper Measure as recognized and now in general use is 13 ems pica. The standard
of measurement of all sizes of type is the ‘‘em quad,” not the letter “m.” The basis of measurement adopted
by the International Typographical Union is the ‘lower-case alphabet, from *a’ to “z” inclusive, and the
ems used are the same body as the type measured.

414 Point....18 ems|5%% Point....16 ems|7 Pomnt...... 14 ems(9 Point...... 13 ems|11 Point.....13 ems
5 Point....17 ems|6 Point....15 ems|8 Point...... 14 ems|}10 Point.. ... 13 ems(12 Point..... 13 ems
ROMAN AND ARABIC NUMERALS.

6(XI.
7|XII.
8IXIII
9I1X1V

X

400|CM

00 M. . 1000
.600|MM....2000
.700

.30|LXX ..300(DCGC.. 800
. . 900

__' NOTE—A da,sh line over C, D, or M, multiphes their value by 1,000, thus "G = 100,000, D= 500,000,
M =1,000.000.
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‘ KNOTS AND MILES. X
THE Statute Mile is 5,280 feet. The British Admiralty Knot or Nautical Mile is 6,080 feet.
The Statute Knot i3 6,082.66 feet, and is generally considered the standard.. The number of feet in a
statute knot is arrived at thus: The circumference of the earth is divided into 360 degrees, each degree
containing 60 knots or (360x60), 21,600 knots to the circumference. 21,600 divided into 131,385,456—
the number of feet in the earth’s circumi'erence——gives 6,082.66 feet—the length of a standard mile.

1 knot =1.151 miles| 4 knots 4.606 miles 20 knots  =23.030 miles| 600 feet =1 cable
2 knots =2:303 miles| 5knots = 5.757 miles|25 knots = 28.787 miles| 10 cables =1 knot
3 knots -3454 miles|10 khots  =11.515 miles! 6 feet =1 fathom
THE ENCLISH OR AMERICAN MILE VS. OTHERS, IN PERCENTACE. VALUES.
g : § o g )
B | 82 | 84| 99 | 85| 85| 85 | B | B | Ba| 28
B RS RS | YL | B\ BB E|E
A% | ag &9 | 5 | &7 | 27| A |27 | &7 | A &
English Statute Mile 1.000{ 0.867| 1.609| 0.217| 1.508| 0.212| 0.289| 0.142| 0.151f 0.213( 0.335
English Geog. M. 1.150| 1.000{ 1.855| 0.250| 1.738| 0.245| 0.333| 0.164| 0.169( 0.246( 0.386
FrenchKnomeer 0.621| 0.540| 1.000| 0.135| 0.937| 0.132| 0.180| 0.088| 0.094| 0.133| 0.208
German Geog. Mile 4.610( 4.000| 7.420| 1.000| 6.953| 0.978( 1.333| 0.857| 0.694| 0.985] 1.543
ussian Verst..... 0.663| 0.575| 1.067| 0.144| 1.000| 0.141} 0.192{ 0.094| 0.100{ 0.142| 0.222
Austrian Mile 4.714| 4.089| 7.586( 1.022| 7.112| 1.000| 1.363| 0.672| 0.710| 1.006| 1.578
Dutch Ure.. ... 3.458| 3.000{ 5.565| 0.750f 5.215| 0.734| 1.000| 0.493| 0.520| 0.738| 1.157
Norwegian Mile 7.021| 6.091/11,299{ 1.523{10.589| 1.489| 2.035/ 1.000| 1.057| 1.499{ 2.350
Swedish Mile 6.644( 5.764(10.692| 1.441{10.019| 1.409| 1.921! 0.948| 1.000{ 1.419| 2.224
Danish Mile 4.682| 4.062| 7.536] 1.016| 7.078| 0.994| 1.354| 0.667| 0.705| 1.000| 1.567
Swiss Stunde. 2.987| 2.592| 4.808 0.648 4.505) 0.631| 0.864/ 0.425! 0.449] 0:638! 1.000

The English Sta.tut.e Mile is the same as the American—1,760 yards, or 5,280 feet. The Danish Foot
=0.9711 English or American feet; the Spanish=1.0783; the Dutch= 1.0768; the German=1.0639.

U. 8. WEICHTS AND MEASURES.
1 A%othecaﬂes’ Weight: 20 grains=1 scruple; 3 scruples=1 dram; 8 drams=1 ounce; 12 ounces=
oun
P Avoirdupois Weight (short ton): 27 11-32 graing= 1 dram' 16 drams=1 ounce; 16 ounces=1 pound;
25 pounds =1 quarter; 4 quarters=1 ewt.; 20 cwt.=1 t
Avoirdupois Weight (long ton): 27 11-32 grains= 1 dram 16 drams =1 ounce; 16 ounces=1 pound;
112 pounds=1 cwt.; 20 cwt.=1 ton.
roy Weight: 24 grains=1 pennyweight; 20 pennyweights=1 ounce; 12 ounces=1 pound.
Circular Measure: 60 seconds=1 minute; 60 minutes=1 degree; 30 degrees=1 sign; 12 signs=
1 circle or circumference.
Cubic Measure: 1,728 cubic inches=1 cubic foot; 27 cubic teet 1 cublc yard.
Dry Measure: 2 pints—l quart; 8 quarts=1 peek, ecks=1
uid Measure: 4 gills=1 pint; 2 pints=1 quart; 4 quarts= 1 gallon, 3114 gallons=1 barrel; 2
barrels 1 hogehead.
Long Measur 12 inches =1 foot; 3 feet=1 yard; 5% yw'ds 1 rod or pole; 40 rods=1 furlong;
8 turlongs=1 statute mﬂe (1,760 y'u'f]s or 5,280 feet); 3 mlles— league.
Mariners’ Measure: 6 feet=1 f: l!h om; 120 fathoms=1 cable length; 714 cable lengths=1 mile;
5,280 feet =1 statute mlle 6,085 feet =1 nautical mile.
1b ll’apel' easure: 24 sheets=1 quire; 20 quires= 1 ream (480 sheets); 2 reams =1 bundle; 5 bundles =
)
Square Measure: 144 square inches=1 square foot; 9 square feet =1 square yard; 30} square yards
=1 square rod or perch; 40 square rods=1'rood; 4 roods=1 acre; 640’acres=1 square mile, 36 square
miles (6 miles square) = 1 townsl
e Measure: 60 ueconds 1 minute; 60 minutes=1 hour; 24 hours=1 day; 7 days=1 week;
365 days=1 year; 366 days=1 leap year. ,

\\

BRITISH MEASURES AND WEICHTS. .

‘THE British imperial bushel 1s about 3 per cent. larger than the U. 8. standard bushel. The former
containg 2219.36 cubic inches, and is defined as the volume of 80 pounds of pure water, at 62° F. when
weighed against brass weights in air at a pressure of 30 inches of mercury; while the latter measure con-
tains 2150.42 cubic inches. The English ton is 2,240 1bs. avoirdupois, the same as the long ton, or shipping
ton, of the United States. The English hundredweight is 112 lbs. avoirdupois, the same as the long hundred-
weight of the United States. The English stone equals one-eighth the hundredweight of 112 Ibs., or 14
1bs. avoirdupols. The stone of meat is 8 1bs. and the stone of flour and fish 14 Ibs. The cubit 18 the length
of the forearm from the elbow to the end of the middle finger. The English cubit is 18 inches. The English
ell is 45 inches and the Scottish ell 37.2 inches. The hand, still used for measuring horses, is 4 inches.

The statute mile and the statute acre are based on thé statute perch of 514 yards. The mile I3 320
perches (1,760 yards), and the acre 160 Square perches (4,840 square yards). In former times other miles
and acres, based on different perches, were also used, among which were: The Scottish.mile was 320 falls
or Scottish rierches each of 6 Scottish ells (1,984 yards). The Scottish mile was about 114 statute miles,
‘The Irish mile was 320 Irish perches, each of 7 yards (2,240 yards). Eleven Irish miles were equal to 14
statute miles. The Scottish acre contained 160 falls, or square Scottish perches (6,150.4 square yards).
It was equal to 1.27 statute acres. The Cunningham acre contained 160 square perches, the perch being
614 yards (6,250 square yards). It was equal to 1.29 statute acres. The Irish acre contained 160 square
TFish &)erches (7,840 square yards). It was a little more than 154 statute acres. The Cheshire aore con-
t%h:et 160 square perches, each perch being 8 yards (10,240 square yards). It was nearly equal to 214
statute acres.

The hide was an ancient measure of land, which varied in different parts of the country, but the aver-
age was 120 acres. _ A yard of land—yvigrate, or farthing land-—was a quarter of a hide. 1In some counties
the hlde was oalled a carucate, which was divided into eigh't bovates. In the time of Domesday Book
(A. D. 1086) a hide was worth, on the average, £1 per annurm; a knight’s fee was usually five hides.

The imperial gallon, the basis of the system of capacity, involves an error of about 1 part in 1,836;
10 1bs. of water = 277,123 cubic inches. The gallon is defined in the Act of 1878 as the volume of 10 im~
perial standard pounds welght ot distilled water weighed in air against brass weights, with the water and
alr at the temperature of 62° F., and the barometer at 30 inches.
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Of the apothecaries’ measure of weight the grain is the same as the avoirdupois grain, and the apothe-
caries’ ounce contains 480 grains, like the troy ounce, But, of the measures of eapacity, the apothecaries’
drachm is not the same as the avoirdupois dram, and the words are spelled .dlfferently. A fluid ounce of
distilled water at a temperature of 62° F. is equal in weight to the avoirdupois ounce (437.5 grains), and
the fluld drachm (54.6875 grains), is equal in weight to 2 avoirdupois drams.

United States’

NAMES. ] Pounds of | Cubic Inches. Litres. Equivalents.

4 gills =1pint.............| 125 | 34.66 0 56793. 11.20032 liquid pints.
2pmts  =laquart............| 2.5 69.32 1.13586 11.20032 ' quarts.
2 quarts =1 pottle.. P 1 138.64 2.27173 5
2 pottles =1 gallon.. .{ 10 277.27 4.54346 .|1.20032 “ ° gallos,
2 gallons =1 peck .. 20 ‘l ® 554,55 9.08692 1 03152 dry pecks.

pecks =1 bushel ..|.80 ,_‘g 2219.36 36.34766 11.03152 ** bushels
4 bushels =1 coomb... <320 I Q- 8872.77 145.39062 |4.12606 **
2 coombs =1 quarter........ . 1640 17745.54 290.7813 8.2521 ¢ “

A cubic foot of pure gold welghs 1,210 pounds pure silver, 655 pounds; cast iron, 450 pounds; copper,
550 pounds: lead, 710 pounds; pure platinum, 1,320 pounds; tin, 456 pounds; aluminure, 163 pounds.

Size of Barrels.

Firkin or quarter barrel................ 9 gallons | Tierce' lons
Anker (10 gallons)............ . 10 gallons Hogshead of ale (1% banels) lons
Kilderkin, rundlet, or 4 barrel . 18 gallons | Puncheon.................. . gallons
Barrelieceeecaraseenennnnns sessesssss. 36 gallons Buttotale ........ teerressenroes .....108 gallons

Bottle, Measure. - \
The customary glass bottle of wine or spirits should contain one-sixth of a gallon, or 2624 fluid ounces.
In the drug trade two large bottles are used, the corbyn, of 40 fluid ounces (quart), and the Winchester
quart, of 80 fluid ounces ()3 gallon).

PHILIPPINE WEIGHTS AND MEASURES.

1 pulgada (12 linea) = 927 inch. 1 libra, (16 onzo, = 1.0144 1b, av.
1 glelg ( = 11.125 inches. 1 arroba ) ( = 25.360 1b. av.
1 vara = 331375 inches, 1 catty (16 tael) | = 1394 Iblav.
1'gantah = .8796 gallon. 1 pecul (100 catty) = 139.482 1b. av.
1 caban = 21,991 gallons.

SPECIFIC CRAVITY '
OF VARIOUS SUBSTANCES, COMPARED WITH WATER.

Liquids. Titmber. Sundries. Metals gnd Stones.
Cork. . . a1 . 77|Granite. .

Diamond
93,
T

©O
]

0] ..1,92
Porter Platina. ........... 12,150
The weight of a cubic foot of distilled water at 5 temperature of 60° F. i3 1,000 ounces avoirdupois,
very mearly, therefore the weight (in ounces, avoirdupois) of a cubic foot of any of the substances in the
above table i found by multiplying the specific gravities by 10, thus:—one cubic foot of oak weighs 1,170
ounces; one cubic foot of marble’'2,700 ounces, and so on.

SPECIFIC GRAVITY OF GASES.

Chemical | Specific Chemical | Specific

NAME. Formula. |Gravity. NAME. Formula. |Gravity.

Oxygen... .|10. .105 [|Methane. . .555
Nitrogen. N. .967 .906
Carbon di . CO! 1.529 .070
Catbon monoxis ACO. .. .967 1.191

TEXAS (SPANISH) LAND MEASURE.
(Also used in Mexico, New Mexico, Arizona, and California.)

26,000,000 square varas (square of 5,099 =1 league and 1 labor =4,605.5 _ acres.

,000,000 square varas (square of 1,000 abor 177.136 acres.
00,000 square varas (square of 5,000 league ,428.. acres.
12,500,000 square varas (square of 3,535.5 4 league ,214.2  acres.
3,333 square varas (square of 2,886.7 = 1% league 476.13 acres.
0,000 square varas (square of 2,50 v'u'as) Y4 league 107.1  acres.
,225,600 square varas (gquare of 2,68 1280 acres.
,612,800 square varas (square of 1,900.8 vams 1 section = 640 acres.
,806,400 square varas gsquare of 1,34 varas) = 34 section = 320 acres.
903,200 - square varas (square of  950.44 vara,sg =14 sectionr - = 160 acres.
451,600 square varas (square of 67 varag) = 1§ section = 80 acres,
225, 00 square varas (square of 47 aras) =1- 16 section = 40 acres.
376 square varas (square of  75.137 varas) =4,840 squiare yar =

ards
find the ‘number of acres in any number of square varas, multiply the latter by 177 (or to be more
exam by 1773%), and cut off six decimals.
1 vara=33% inches. 1.90?.8 varas =1 mile.
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Weights and Measures.

WEICHT OF WATER.

1 cubic ineh......... . .03617 pound. cylindrical 0. S. gals.
12 cubic inches . .434  pound. 2 282 cylindriecal pounds.

1 cubie foot. ... .. 62.5 Douns 45.64 cylindrical pounds.

1. cubic foot..... . _.7.48052 U. 8. gals imperial gal pounds.

1.8 cubpie feet..... 12.0 pounds 11.2  impecial gal pounds.
/85.84 cublc feet. . R 40.0 poun 224 imperial ga . pounds.

1 cylind seese - .U2842 pound 1 U. 3 gal pounds.
12 cylindrical mch . pound. 13.44 U. 8 pounds.

i cylindrical foot. 49.10 pounds. 268.8 U. 8. pounds.

NoTE-—-The centre ot pressure of water against t!
thirds the depth from the surface.

One cubic foot

he side of the containing vessel or reservoir is at two-
salt water weighs 64.3 pounds.

THEORETICAL VELOCITY OF WATER IN FEET PER SECOND.

HeAD, (Velocity, Feet HEAD, (Velocity, Feet, HEAD, Velocity, Feet HEAD, Velot;lty. Feet
FEET. , | per Second. FEET. per Second. FEET. per Second. FEET per Second.
10 25.4 25 40.1 55 59.5 85 74.0
12 27.8 30 43.9 60 62.1 90 76.1
15 3n.1 35 47.4 65 64.7 95 78.2
18 34.0 40 50.7 70 67.1 100 80.3
.20 35.9 145 53.8 75 69.5 125 89.7
22 37.6 50 56.7 80 71.8 150 98.3
PRESSURE OF WATER PER SQUARE INCH AT DIFFERENT DEPTHS.

DEPTH DEPTH DEP’I‘H DEPTH
IN Pressure Pressure Pressure N Pressure

FEET , (bs.) me. (1bs.) F‘FF’I‘ (1bs.) FEET. (ibs.)
6 2.60 35 15.16 90 38.98 160 69.31
8 3.40 40 17.32 100 43.31 170 73.64
10 4.33 45 19.49 110 47.64 180 77.97
15 .49 50 21.65 120 51.98 190 82.30
20 8.66 60 25.99 130 560,31 200 86.63
25 10.82 70 30.32 140 60.64 215 93.14
30 12.99 80 34.65 150 64.97 230 99.63

K}

%
ATMOSPHERIC PR

TEMPERATURE OF STEAM.
DEGREES IN FAHRENHEIT SCALE.

ESSURE 14.7 LBS.

Degrees

PR%SSUBE -PRESSURE Degrees PRESSURE Degx('ees PRESSURE Degrees
0 ER o o o
Sq. INCH. |Temperature.|| Sq. INcH. |Temperature.|| Sq. INCH. |Temperature.|| Sq. INCA. |Temperature.
1 216.3 12 244.3 32 277.0 80 323.9
2 219.4 14 248.3 34 279.6 85 327.6
3 222.4 16 252.1 40 286.9 90 331.1
4 225.2 18 255.7 45 292.5 95 334.5
"5 227.9 20 259.2 50 297.8 100 337.8
6 230.5 22 262.5 55 302.7 105 341.0
7, d 233.0 24 265.6 60 307.4 110 344.0
8 235.4 26 263.6 65 311.8 115 347.0
9 237.7 28 271.5 70 316.0 120 350.0
10 240.0 30 274.3 75 320.0 125 352.8
Steam flows into atmosphere at the rate of 650 feet Qper second.
TENSILE STRENCTH OF MATERIALS.
. EXPRESSED IN POUNDS PER SQUARE INCH.
MATERIALS, Lbs. MATERIALS. Lbs. MATERIALS. Lbs. MATERIALS. \Lbs
METALS. METALS. METAL
Aluminum castings| 15,000{|Cast iron......... Nickel vanad:um P
“ sheets. .| 24,000{|Cast ** steel steel........... 99,700
. wire, .. ,000(| Wrought iron. ... 0,000{|Chrome nickel va-| S
. bars. . .| 28,000||Soft steel. X nadium steel. .. .[129,100
Nickel aluminum , . | 40,000||Carbon _steei ~ (not| Manganege steel Y ll
Aluminum bronze. .| 70,000 annealed)...... 75,000 (cast) ......... 90,000} | R
Manganese .+ .1+60,001 Carbon steel (an- angancse stee
Phogphor .| 46,00 ealed) ......... 80,000 (rolled)........ 140,000 | T
Tobin “ 66,001 Carbon steol oil
Bronze gun metal . .| 35,000 . ...| 85,000 woons
P]atlnum wire (a,u- . Nlckel steel (an-]  ||Ash......... 14,000
cale 80,000
Steel for brid|

Medium steel
Vanadium steel

Tessel
(cast) ... 22,000, Ordinarv smgle
Chlomlum 11,000 leather belting. . 3,000
........... Maple 10,500{{Ordinary . double
Chrommm vanad Whlbe oa,k 14,500{| leather belting...| 6,000
60,000! um steel.. .1100,000/|Live  “* .. ..... 13,000/ Cotton belting. ...! 6,000

Tensile Strength is

the trunk or limb.

resistance to separat,ion.

The fibres of wood are strongest near the centre of
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AREAS OF CIRCLES.

To find the circumference of a circle multiply the digmeter by 3.14159265 (commonly expressed as
3.1416). To find the area of a circle multiply the .square of the diameter by .785398 (usually expressed
as .7854). To find the cubic contents of a'cylinder or pipe, multiply the area by the heighth or depth.
‘Thus, & pipe 1 foot In diameter and 1 foot in length, contains 7854 cubic feet. To find how many gallons
are contained In a pipe or cylinder, divide the cubic contents by 231, which is the number.of cubic inches

In a United States gallon. .
CIRCLE AREAS IN EIGHTHS OF A UNIT.

DiaM- |Circum-| DiaM- |Circum-| DiaM- (Circum-~ Diam- |Circum-~
FTER. ‘terence.' Atea. l ETER. rerenca.l Ares. || pogpg. |ference.| ATe% || mrrr. fere’nce.l Area.
-32 .09817| .0007 9-1611.76715! .2485|] 1 3.14159] .7854] 6.28319] 3.1416
-16{ .1963 . 0030 19-32{1.86532] .2768] 1 1-16/3.33794] .8866 3-1616.87223] 3.7583
-32] . 29452 . 0069 21-32{2.06167] .3382{| 1 3-16/3.73064| 1.1075 5-1617.26493] 4.
-16] . 5890 . 0276 11-16{2.1598 3712]| 1 5-16]|4.12334| 1.3530}! 7-16|7.65763| 4.6664
7-32| .6872 L0375 23-32|2.25802 40571 1 7-16/4.51604| 1.6230 9-168.05033]" 5.1572
-32| .8835 .0621 25-3212.45437 479311 1 9-16{4.90874] 1.9175 11-16|8.44303| 5.6727
11-32(1.0799: .0928; 27-3212.65072| .5591(( 1 11-16{5.30144] 2.2365 13-16(8.83573| 6.2126
13-3211.27627) 1296 29-3212.84707 .64501) 1 13-1615.69414] 2.5802]! 2 15-16/9.22843] 6.7771
CIRCLE AREAS IN TENTHS OF A UNIT.

DIAM-| Circum-~ DI1am- Circum- DiIAM-| Circum- D1am-| Circum-

BTER. | ference. | A€ |lorug.| ference. | AT |lmrmR.| ference.| ATd- ||zrR.| ference.| Area.
0.1 31415 00785{| 1.0 | 3.14159] .78539|] 1.9 | 5.96902| 2.83529 .8 | 8.79645] 6.15752
0.2 |- .62831| .03141yf 1. 3.45575] .95033|| 2.0 | 6.28318| 3.14159 . 9.11061{ 6.60520
0.3 .94247] .07068|] 1.2 | 3.76991| 1.13097|| 2.1 | 6.59734] 3.46361 .0 | 9.42477] 7.06858
0 25663 .12566(] 1. 4.08407] 1.32732|} 2.2 | 6.91150{ 3.80133 . 3893| 7.

[1] 57079 | .19635(] 1 4.39823] 1.53938|{ 2.3 | 7.22566| 4.15476 .2 110.05310} 8.042.

[\] 88495] 2827411 1 4.71238] 1.76715{| 2.4 | 7.53982] 4.52389] .3 110.36726| 8.55299

0 19911| .38484[] 1.6- 26. 2.01062{[*2.5 | 7.85398] 4.90874| .4 110.68142| 9.

0 513271 .502 1 34070] 2.26980(| 2.6 | 8.16814| 5.30 .5 110.99557| 9.62113

0 2.82743 6361711 1. 65486] 2.544691] 2.7 | 8.48230] 5.72555! .6 111.30973110.17876
CIRCLE AREAS IN TWELFTHS OF A UNIT.

DiaM~ |Circum-| . DIAM~ |Circum-| DIiAM- (Circum-| DiaM- |Circum-|

ETER. |ference.| AT |I' mrgRr. |[ference.| AT€2- || ErER. |ference.| AT {| ErEr. |ference.| ATed-

Feet{In.| Feet. |Sq Feet.\|Feet|In.| Feet. |Sq.Feet.||Feet)In.| Feet. |Sq.Feet.||Feet|In.| Feet, |Sq.Feet.
0 ). 1} .26179f .00545{1 0 | 10|2.61799| .54541}] 1 714.97419]1.96895) 417.33038|4.27606
0 2| .52359] .02181ff O | 11]2.87979]| .65995|| 1 8(5.23599(2.18166 517.59218(4.58694
0 3 . 39| .04908|| 1 0]3.14159f .78539|| 1 915.49779]2.40528| 6]7.85398|4.90874
0 4/1.04719} .08726|] 1 1|3.4¢ .92175]1 1 10{5.75959(2.63981 7|8.11578|5.24144
0 | " 5/1.30899] .13635|| 1 2(3.66519(1.06901|] 1 11{6.02139)2.88525 818.37758]5.58505
0 611.570791 .19635{1 1 3|3.92699(1.22718{| 2 016.2831913.14159 9(8.6393815.93957
0 711.83259| .26725(] 1 414.1887911.39626| 2 116.54498]3.40885 1018.901186.30500
0 812.094391 .34906|| 1 «.514.45059]1.57625(1 2 2|/6.80678|3.68701 11{9.16298}6.6813-
0 9]2,35619] .44178l1 1 614.71239)1.76715|] 2 317.06858]3.97608 0]9.,4247817.06858

REVOLUTIONS, PER MINUTE, OF CRINDINC WHEELS.
(To give peripheral speed in feet per minute as indicated.)

DiaM. [ 4,000 (4,500 | 5,000 [ 5,600 | 6,000 | 6,500 || "DIAM. | 4,000 | 4,500 [ 5,000 [ 5,500 [ 6,000 [ 6,500
OFWHEEL| 8. F. | S.F. | . F. | S F. [ S. F. | S, F. |lorWreeL} §. F. | S.F. | S. F. | S.F. | S. F. | §. F.
N INS. | M. M. M. M. M. IN INS. | M. M. M. M. M.
1 15,279/17,200/19,099(21,000/22,918/24,850 28 546| 614 683 749 819 887

2 7.639| 8,590| 9.549/10,500|11.459|12,420 30 509 573| 637 700| 764| 827

3 5,093( 5,725| 6,366 7,000| 7.639| 8.270 32 477| 537| 596 7| 716] 77

p? 3,820| 4)295| 4.775| 5.250| 5.730| 6,205 34 449| 506| 561 618] 674] 73

5 3:056| 3,440 3820| 4.200| 4.584| 4,970 36 424 477 31| 534] 637 68

6 ,546| 2.865] 3.183| 3.500| 3,820 4,140 33 2| 453| 503| 553 603 65:

7 2,183 2,455 2,728| 3.000( 3.274| 3,550 40 2| 430| 478 525 573 62
1,910f 2;150| 2,387| 2:635| 2865 3,100 42 364| 409|455 546 59

10 1,528| 1,720] 1,910} 2,100| 2.292| 2485 44 47| 391 434] 477 521 564

I 1. 1,453| 1,592 1.750{ 1,910| 2,070 16 32| 374| 415| 456] 498 53

1 1,091| 1'228| 1.364| 1,500{ 1.637| 1,773 48 18| 358 397| 438] 477] 51

1 1,075| 1,194 1, 1,432| 1,552 50 06| 344| 383] 420{ 459 497
18 849| '957| 1,061| 1,167| 1,273( 1,380 52 4 331 69 441| 487
20 764| 860| 955 1,050| 1,146| 1,241 54 3| 318] 354] 389| 425 45
22 694/ 782| 868 1,042| 1,128 56 3| 307| 341| 366 410| 44
24 637| 716| 796/ 876 5| 1,035 58 4] 296] 330 354 396 42
26 586 6611 7331 809! 879! 955 60 51 2770 3191 3501 383l 414

! SPEED OF A FALLING EODY,
(By Prof. George B. Pegram of Columbia.)

IN the first second of its descent a body falls 16 feet; second second, 16+ 32 =48 feet: third second,
%6—{-)6%= t80 feet; fourth second, 1696 =112 feet; fifth second, 16--128=144 feet; nth _second, 16-32
n-1) feet.

‘The total distance fallen by & body at the erd of the nth second is 16n2 feet, thus at the end of the
first second it has fallen 16 feet, at the end of the ¢ _ jond 64 feet, at the end of the fifth 400 feet. The figures
glven above are only approximate ones and in them no account is taken of air resistance. As the air re-
sistance encountered by a falling body depends on the shape and size of the body no general ruie can be
glven for taking account of it, except to say that the air resistance increages with the velocity. The force
of gravity on a body one mile above the surface of the earth is less than if the body were at the surface of
thg eaztltlaﬁy t}bgﬁm glag—stwentleth of one per cent., a difference which it would be difficult to measure in the
rate of of the i
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98 Weights and Measures—~Foreign.
FOREICN WEICHTS AND MEASURES.
(For “Foreign Coins Valued in U. S. Money” See Index.)
DENOMINA- American DENOMINA- American
TIONS. Where Used. Equivalents. TIONS. Where Used. Equivalents,
Almude. ......|Portugal. . .......|4.422 gals. * _ ||[Frasco........|Arger Repubncze;ogbqts,
Atdeb.... . |EEYDbuceceennnn. 76907 bu.; andff ** . . .|Mexieo. .. ...2.549 gs
10215%1 b S 234 17 gal
e uals m 1 als,
q 6) Russia . %)
Wmch’r bu Russian 88
.|Metrie. ... .10.02471 acre. Metric. . 5. 432 grains,
. [Paragus; 5 1bs. «“ 2.471 acres.
Portugal 1. bs. Hectoliter: Dry| .838 bu.
Arroba (dry) Argentine Republic|25.3175 1bs. qunld S 6,417 gals.
Brazil............|32 Albs. Joch. . Austria Hungary . .}1.422 acres.
..|Cuba. .. eees.....|25.3664 1bs Ken.......... b1 07:1 1 O 6 feet.
-« |Portugal.........[32. 8 lbs. K lmzram (kilo) Metric Ll ]2.2046 1bs.
/ISpain.... .125. Kilometer . .]0:621376 mile.
enezuela 25.4 024 lbs Klafter....... .1216 cu. ft.
j|Cuba, Spain, ‘and Koku........|Japan 9629 Imp. bu.
Venezuel ver..|4.263 gals. .5 bu.
Russia...........|28 in. | Jap: .28 1bs.
“ ..}5.44 sq. 1t. Belgium Holland. . [85.134 bu.
- IMorocco 1.12 1bs. . |England’ (dry malt)[82-52 bu.
Argentine Republic Germany.,.oeeve. metric tons
and Mexi 20.0787 gals. (4.480 1bs.).
. [Malta (cust.oms)‘.. 11.4 gals. Prussia......... .]112.29 bu
. Spaln (ra.lslns) .|100 1bs. .|Russian Poland. .. {113 bu.

Berkovets.
Boll, or Bole
Bongkal. . .

Centaro.
Centner.

Cubic meter..
Cwt, (hundred-
weight)......

Degsiatine. .. .

Drachme,
Fanega (dry)..

Fed! . | B
Fraﬂ (mls!ns)

.. |Jap:
. Java Slam ;Malacca

. |Siam (Koyan)
. Argentine Republic

Moroceo . .
. |Syria (Damascus) .

.|Turkey.eeeven..

Sumatra

.. |Central America. . .
. |Bremen, Brunswick

Darmstadt
Denmalx;k, Norway.

Sarawak. .

MEUEIC. s s unreess
British.eeeevees..

Russia.....
Spaln

Morocco. .

.|Uruguay (double)..
.|Uruguay (single) .
.|Venezuela. ...

..}8.077 sq. ft.
.|Nearly 2 acres.

3
. |4 Winch'r bu.

832 grains.

.12 1bs.
4.2631 gals.
117.51bs. -
110.24 1bs.
110.11 1bs.
112.43 1bs.

.{113.44 1bs.

93.7 lbs.
123.5 1bs.
110.24 lbs,
220.46 1bs.
5.7748 bu.
14 inches.

2 45()7 acres.

i 3 098 1bs.

2 667 1bs.

4.2 acres.

78.9 yds.

35.3 cu. 1t

112 1bs.

z 6997 acres.
9 bu.

Halt ounce
.|1.5745

- |Strike mnega, 70

1bs.; full fanega,
118 '1bs.

7.776 bu.

3.888 bu.
1.599 bu.

16 gals.

7 096 B sq meters||Li

-||Pic
]

1.03 acres.
50 1bs.

. |Scotiand, Ireland’ .

Poo .
Pund (lb)....

Quarter. .
qunt:il'. . I

Rottle. .

. |Oruguay ..
.{Venezuela.

. |Jav
.o thpplne Islands,
. grgientlne Republic
DA,

Spain (salt)
garaguay

.|Denmark (geog’cal)
. |Nicaragua & Hon-

Hungary ‘and "'Wal-
12Chi8. o0 0re o

JEgypt..... Ll
.|Borneo & Celebes. .

China, Japan, &
Snmatra .........

Coveracocnnn

L. 'palestinel ... .ia..

10 quarters,
Ibs.

633 acres.
2415 1t

1.0161 1bs.
1.01465 1bs.
1.0143 1bs.
1.011 Ibs.

1.0144 1bs.
1.0143 1bs.

.11.0161 1bs.
.11.0667 quarts.
1.11bs.

5 D
600 superfi
1 5-8 acres.
1.727 acres.
0 1b.

N es.
4.61 miles.
1.1493 miles.

-|3:0817 1bx
2.82838 lb%

2 a pints.
2114 inches.
135.64 1bs.

13314 1bs.
135 / 1 1bs.

. ‘t37 9 1bs,

0.9478 foot.
.91407 foot.
7.9 inches.
1bs.

.36 bu.
101.42 1bs,

130.06 1bs.

01.41 1bs,
23.2 1bs.
12 1bs.
00 1bs.

25 1bs,
20.46 1bs,
b3,

3.3089 1bs. av.

)

{
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FOREIGN WEIGHTS AND MEASURES—Continued.

DENOMINA~ . American DENOMINA- American
TIONS, I Where Used. Equivalents. TIONS. Where Used. Equivalents,
Syria. . 5/ ibs. ‘Tonde (cereals) vee...[3.94783 Winch'r
England bu of flour, It bu.
13 480 lbs. Tondeland. ... .36 acres. ,
..|Russia. . 7 feet. ‘Tonne. .. 204.62 1bs. av.
...|Malta. 490 1bs. 1t. sq.
.|Japan. 0.02451 acre 41 inches
..|India.. ..|1 1b. 13 ozs. obu
. [Japan. .|11.9305 inches. . 22
B iieieaeee 1.6 quarts. . Argentine Rnnn‘nlio 4, 1208 mches;
. [Central Amenca 287 incl
trogmd) ..... Lumber measure. . {165 cu. ft. .|Chile and Peru.. 3.367 nches
St British 8, JCuba............ 3.384 inches.
2,700 cuad. (see " |Curacao. 3,375 inches.
cuadr: a) . [Mexico. . .133 nches
1.193 . |Paraguay’. .34 in
Spain 0.914117 yd.

.1590. 75 grs (t,roy)

.10.25 a. . Venezuelu ...|33.384 inches.
5.77 Imper bu., LJRussia. ..ol 2.707 gals.
5.95 in- . Isle of Jersey.....|71.1 sq. rods.
chester bu. .|Russia........... 0.663 mile.
TO.evininnnn Japan............ 2 pecks. Russian Poland. . .|41.98 acres.
ToR.......... Space measure. . .. )40 cu. ft. . IScotland & Ireland|5 quarters.

MELTINC POINTS OF CHEMICAL ELEMENTS, ETC.
(By the Bureau of Standards, U. S. Dept. of Commerce.) *

THE values of the melting points used by the Bureau of Standards as standard temperatures for the
callbration of thermometers and pyrometers are indicated in capitals. The other values have been assigned
after a careful durvey of all the available data. AS nearly as may be, all values, in particular the standard
points, have been reduced to a common scale, the thermodynamic scale. For all purposes, except the most
accurate investigations, the thermodynamic scale is identical with any of the gas scale. high tempera-
tures some of the values Me quite uncertain; thus, while the melting point of platinum ma.y be considered
accurately known to 10° that of tungsten is possibly uncertain by 50° C. or more. Temperatures cen-
tigrade are rounded off, and the exact Fahrenheit equivalents are usually given.

MELTING POINTS OF THE CHEMICAL ELEMENTS,

ELEMENT. (e F. ELEMENT. C. F. ELEMENT. C. I,
Helium. —456 Thallium 302 576 Silicon 420 588
Hydroges —434 - ||Cadmium 320.9 609.6||Nickel 452 646
Neon. .. —423 Lea 327 .4 621.3||Cobalt 480 696
Fluorine -—369 Zine. 419.4 786.9||Yttrium 490 714
Oxygen. — Tellurium. 452 846 Iron....... . 530 786
Nitrogen. —346 Antimony..... 630.0| 1166.0||Palladium. ... 549 820
Argon... .. —306 Cerium,...... 640 1184 ||Chromium.... 615 939
Krypton —272 Magnesium. .. 651 204 Zirconium. . . . 700? 090

enon...,.... —220 Aluminum, ... 658.7 217.7||Columbium :

Chlorine —150.7 ||Radium...... 700 292 (Niobium)... 700? 090
Mercury ~—— 37.97(|Calcium. ..... 810 490 |l'rhorium [ 1700 090
Bromine...... + 18.9 ||Lanthanum. 81072 490 o { Mo. Mo. |
Chaesium. .. .. 79 Strontium. CaBa? [........ Vanadium. ... 720 128
Galllum...... 86 Neodymium... 8407 544 ||Platinum. .... 755 191
Rubidium 00 Arsenic....... 850 562 ||Ytterbium.....[ _? |........
Phosphorus. . . 44 11 Barium....... 850 562 ||Titanium. 800 3272
Potassium. . .. 62.3 44 .1 ||Praseodymium 940 724 |(|Uranjum.. 850 360
odium 97.5 07.5 ||Germanium. .. 958 756 ||Rhodium. 950 3542
Iodine........| 1135 | 236.3 960.5 1760.9/|goron { 200~ | 4000~
112.8 35.0 1063.0 945.5 e 5007 4500
Sulphur...... 119.2 46.6 1083.0, 981 .4{|Iridium. .. 3502 4260
( 106.8 24.2 ||Manganese....| 1230 246 Ruthenium, 4507 4440
Indium, .| 1556 11 Beryllium Molybden 560 4620
Lithium. ..... %Slig (zig (Glucinum) . . s ggg_ %g%» gsmgulm. . 780? gggg
o 428 — {|Tantalum.
5919““"“ ----- { 220 498 |[Samarlum....|q 3300 2550 ||Tungsten.. ...| 3400 8152
......... 231.9 | 449.4 ||Scandium..... ? teeee...||Carbon....... 600 6500
Bismuth 271 520 '
OTHER STANDARD TEMPERATURES.

SUBSTANCE. l Phenomenon. C. F. SUBSTANCE. Phenomenon, [ C. | F.
Oxyg. ..|Boilin, .|—183.0 [—297.% ..|Bolling. . 12
Carbon dioxide. [Sublimatic = 785 |-—109.3 . |Boiling. 424.33
Soditim sulphaté|Transtormat’n .|Boiling. 582.6

into anh y Sulphur Bolling. . . 832.3
M drous salt. . 32.384! 90.291/ Sodmm chloride!Freezihg..... . 801. 1474.
< DECREES OF ALCOHOL iN WINE AND OTHKER LIQUORS.
(In the days betore the Eighteenth Amendment.)

BeEr. c.uoveananns Champagne........ 12.2 | Chartreuse. ........43.0
Porter. . o Claret......... .3 | Gin ..51.6
Ale. . Burgundy ........ ..53.4
Cider. herry. ... ..53.7
Perry (1) PN ..54.3
Elder. Aniseed. . .

: The Naﬂonal Prohlbltion Act, passed by Congress in 1919, made it unlawful for whiskey, malt liquors
or wine to contain more than one-half of one per cent. of alcohol.
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] MULTIPLICATION AND DIVISION TABLE.

1 2 3 4 5 6 7 8 9 10| | 1 2 3 4 5 6 7 8 9 10
2 8 10 12 4 16 1 20(|127 64 1 108 135 162 189 216 243 270
3 12 16 8 24 2 30(128 56 4 112 140 168 196 224 252 280
4 16 20 4 32 3 40(129 58 16 145 174 203 232 261 290
5 20 25 0 40 4, 0[130 60 20 150 180 210 240 270 .300
6 24 30 6 4 48 54 0{131 62 124 155 86 217 48 279 310
7 14 28 35 42 4 56 63 0/132 64 128 160 192 224 6 288 320
8 16 4 32 40 48 5 64 72 0133 66 99 132 165 198 231 34 297 330
9 18 7 36 45 4 72 81 34 68 102 136 0 204 238 2 306 340
10 20 0 - 40 0 (1] 0 80 90 100{|35 70 1 140 5 210 245 0 315 350
1 22 44 D 6 7 8 9 10(|136 72 108 144 0 216 252 288 324 360
2 24 48 0 2 96 10 20137 74 48 5 222 259 296 370
3 52 5 8 91 104 11 30(/38 76 4 52 190 228 266 304 342 380
4 2 4 56 0 4 112 121 40(139 78 7 6 195 234 273 2 351 390
5 3 4 60 5 0 1 120 13 50(140 80 0 0 200 2 80 0 360 400
6 3 64 0 6 112 128 144 60([41 82 3 64 5 46 87 8 69 410
7 34 68 5¢ 102 1 15 0(|42 84 6 168 © 210 252 294 6 378 420
8 36 4 72 0 108 1 144 162 0[43 86 2 5 258 301 344 387 430
9 3 7 76 5 114 133 152 17 0{144 88 6 0 264 308 352 396 440
0 40 30 80 100 120 140 160 180 200/{45 90 0 5 270 315 0 4 450
1 42 3 84 105 126 147 168 189 210/{46 92 4 0 76 322 8 414 460
22 44 6 88 110 132 154 1176 198 220{{47 94 14 8 5 282 29 6 42 470
3 46 69 92 115 138 161,184 207 230(|48 96 144 2 240 288 336 4 432 480
4 48 72 96 120 144 168 192 216 240({49 98 147 6 245 294 343 392 441 490
5 50 75 100 125 150 175 200 225 250({|50 100 150 200 250 300 350 400 450 500
6 52 78 104 130 156 182 208. 234 60
COMMON FRACTIONS REDUCED TO DECIMALS.
8ths.| 16ths; 32ds.; 64ths 8ths.| 16ths| 32ds.| 64ths 8ths.| 16ths| 32ds.| 64ths] .
1 .015625 23 | .359375 45 | .703125
1 2 | .03125 3 6 12 24 | 375 23 46 | 71875
3§ .046875 25 | .390625 47 | 734375
1 2 4 1 .0625 13 26 .40625 [} 12 24 48 1 .76
51 .078125 27 421875 49 | .765625
3 6 | .093 7 14 28 | 4375 25 50| .78125
7 .109375 29 | .453125 51 .796875
1 2 4 81 .125 15 30 | .46875 13 26 52 | .8125
9 | .140625 31 .484375 53 | .828125
5 10 | 115625 4 8 16 321 .5 27 54 | .84375
11 | .171875 33 | .515625 55 | 850375
3 6 12 | .1875 17 34 | .53125 71 14 28 56 | .87H
13 | .203125 35 | .546875) - 57 .890625
7 14 | .21875 9 18 36 | .5625 29 58 | .90625
15 | .234375 37 ¢’578125 59 | .921875
2 4 8 16 | .25 19 38 | 59375 15 30 60 | .9375
17 | .265625 39 | .609375 61 | .953125
9 18 | .28125 5 10 20 40 | .625 31 62 | .96875
19 |:296875 41 | .640625 63 | .984375
5 10 20 | .3125 2] 42 | 65625 8 16 32 64 (1.
21 .328125 43 | .671875
11 22 .34375 11 22 44 | .6875
MINUTES OR SECONDS IN DECIMALS OF A DEGREE.
MIN.| Degree. [[MIN.| Degree. [|[MIN.} Degree. [[SECS. lpegree. SECS.| Degree, [|SEC3.| Degree.
1 0.016 1 0.350 41 0.683 1] 0.00027 21 1 0.00583 {f 41 | 0.01138
2 0.033 2 0.366 42 0.700 2 1 0.00055 22 | 0.00611 42 1 0.01166'
3 0.050 3 0.383 43 0.716 3 | 0.0008 3 | 0.00638 43 | 0.01194
4 0.066 4 0.400 44 0 733 4 | 0.00111 4 | 0.00666 44 | 0.01222
5 0.083 5 0.416 45 0.750 51 0.00138 25 | 0.00694 45 | 0.01250
6 0.100 6 0.433 46 0.766 6 | 0.00166 26 1 0.00722 46 | 0.01277
7 0.116 7 0.450 47 0.783 7 | 0.00194 27 | 0.00750 47 1 0.01305H
8 0.133 8 0.466 48 0.800 81 0.00222 8 | 0.00777 48 | 0.01333
9 0.150 9 0.483 49 0.816 9 | 0.00250 9 | 0.00805 49 | 0.01361
10 0.166 0 0,500 50 0.833 10 | 0.00277 0 | 0.00833 50 | 0.01388
11 0.183 1 0.516 51 0.850 11| 0.00305 11 0.00861 51 | 0.01416
12 0.200 32 0.533 52 0.866 12 | 0.00333 2 | 0.00888 52 | 0.01444
13 0.216 3 0.550 53 0.883 13 | 0.0036 3 | 0.00916 53 | 0.01472
14 0.233 4 0.566 5H4 0.900 14 | 0.00388 4 | 0.00944 54 1 0.01500
y 16 0.250 5 0.583 55 0.916 15 | 0.00416 5 | 0.00972 55 | 0.01527
16 0.266 6 0.600 56 0.933 16 | 0.0044 6 | 0.01000 56 | 0.01655
17 0.283 7 0.616 57 0.950 17 | 0.00472 7 [ 0.01027 57 1 0.01583
18 0.300 ] 0.633 58 0.966 18 | 0.00500 8 | 0.010556 58 | 0.01611
19 0.316 9 0.650 59 0.983 19 | 0.00527 9 | 0.01083 {| 59 | 0.01638
20 0.333 40 0.666 60 1.000 20 | 0.00555 40 | 0.01111 {|” 60 | 0.01666
TRANSPOSED NUMBERS IN BOOKKEEPING.
lgﬁggs"' Numbers, Ie)éggg 'l Numbers. Difer- lNumbers . E&ggg “|Nos,
10 21 32 43 54 65 76 87 98 /140 51 62 73 84 95 f170 81 92 100
MERBEE R RN TR a kg n ) D) O o
2 1 5 =/ |5
it S B 04 LIRSS LA N R
30 41 5 _ ;
271103 14 35 36 _47 58 69 541406 17 28 39 814 log .

In modern bookkeeping, errors in halances are now found comparatively quickly by the use of cal-
culating machines. [ -
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SQUARES, SQ. ROOTS, CUBES AND CU. ROOTS OF NOS. 1 TO 100.

CONOTRWN~

No. | Sa. | Cube. [SQUsre|Cubel| o, | Sq. [ Cube. [SFuare|Subel No. | Sa. | Cube. [Sguare[Sube
.1 10.01 0.001{ 0.3160.464 3 629] 12187| 4.795|2.843]| 63 | 3969] 250047| 7.93713.979
.15(0.022] 0. 38710.531 4 576] 13824| 4.899(2.884|| 64 | 4096| 262144| 8.000/4.000
.2 10.04 0. .44710.585 5 625] 15625 6.0 L9241 65 | 4225| 274625) 8.062{4.020
.2510.062] 0.015| 0.500{0.630 6 676] 17576| 5.099]2.962 66 | 4356| 287496| 8.12414.041
.3 10.09 0.027| 0.548(0.669 7 7291 19683] 5.196/3.000(| 67 9| 300763 185(4.061
.35[0.122| 0. .59210.705 8 7 21952| 5.291{3.036|| 68 | 4624| 314432 24614.081
.4 10.16 0.064| 0.63310.737 9 841 24389 5.385(3.072 69 | 4761] 328509 306]4.101
.4510.202] 0.091| 0.671{0.766 0 0] 270 .47713.107{1 70 0| 343000 366{4.121
.5 10.25 0.125| 0.707]0.794 1 961| 29791| 5.567|3.141 71 1| 357911] 8.42644.140
.5510.302| 0.166[ 0.742{0.819 32 024] 32768| 5.656|3.174|| 72 | 5184| 373248 514.160
.6 10.36 0.216| 0.775]0.843 3 089 35937| 5.744[3.207|| 73 | 5320| 389017 54414 .179
.6510.422] 0.274| 0.806/0.866 4 156 39304] 5.831|3.239 74 | 5476| 405224 602]4.198

.49 0.34 .837(0.888 5 2250 42875 5.916{3.271 75 | 5625] 421875 660{4.217

75]0.562f 0.42 .866/0.909 6 296] 46656( 6.000{3.301 76 | 5776] 438976 71714.235

0.64 0.51 .89410.928 7 369| 50653| 6.082{3.332 77 | 5929] 456533 775(4.254

510.722] 0.614] 0.922]0.947 8 4441 54872| 6.164|3.362 78 | 6084 474552] 8.831|4.272

9 10.81 0.729] 0.949(0.965 9 5211 59319] 6.245(3.391 79 | 6241| 493039] 8.888|4.290

95(0.902f 0.857] 0.975/0.983|| 40 | 1600| 64000| 6.324(3.420{|] 80 | 6400| 512000 8.944(4.308

1.000[ 1.00 .000{1.000|| 41 681 68921 6.403(3.448|| 81 | 6561| 53144 .000{4.326

4 .41411.259 42 764| 74088| 6.480]3.476 82 | 6724] 55136: .055(4.344

9 27 .73211.442 43 849 7] 6.557(3.503 3 | 6889 571787| 9.110{4.362

16 64| 2.000]1.587 44 936 5184| 6.63313.530 4 | 7056] 592704} 9.165(4.379

25 125 2.236{1.710 45 025 1125) 6.708(3.556 5 | 7225] 61412 .219]4.396

36 21 .44911.817 46 116 7336| 6.782]3.583 6 | 7396] 6360. .273|4.414

49 34 .645]1.912 47 209] 103823 6.855|3.608 7 | 7569| 6585 .32714.431

64 51 .82812.000] 48 3 110592| 6.928}3.634 8 | 7744] 6814 .3804.448

81 72 . 2.080 49 401| 117 7.000(3.659 9 | 7921| 7049 9.43414.464

100 10 .16212.1 50 500] 125000( 7.07113.684 0 | 8100] 729000f 9.486|4.481

121 1331 3.31642.224}| 51 601} 1326511 7.141]3.708 91 | 8281] 753571} 9.539{4.497

1 1728| 3.464/2.289 52 704| 140608} 7.211{3.732 92 464| 778688| 9.59114.514

169 2197] 3.605(2.351 53 | 2809 148877| 7.280|3.756 3 649 357| 9.643}4.530

196 2744] 3.741|2.410 54 916| 157464| 7.348(3.779 4 836| 830584| 9.695]4.546

225 3375| 3.873|2.466 55 025f 166375( 7.416/3.803 5 025] 857375{ 9.746]4.562

256 4096 4.000{2.519 56 136} 175616] 7.483|3.825. 6 216] 884736( 9.798]4.578

289 4913 4.123}2.571 57 2491 185193 7.549]3.848 7 409| 912673| 9.84814.594

324 5832] 4.246(2.620 58 364 195112 7.61513.870 8 | 9604| 941192} 9.899]4.610

361 6859| 4.358(2.668{| 59 4811 2056379 7.68113.893 9 | 9801| 970299f 9.94914.626

400 8000) 4.472]2.71411 60 6001 216000 7.746!3.9141] 100 110000!1000000110.000}4.641
SQUARE ROOTS AND CUBE ROOTS, 1000 TO 2000.

NUM- | Square| Cube Num- | Square| Cube Num- | Square| Cube Num- | Square| Cube
BER. Root. { Root. BER. Root. | Root. BER. Root. | Root. BER. Root. | Root.
1000 1.62 | 10.00 1255 .43 0.79 1510 8.86 1.47 1765 | 42.01 2.09
1005 1.70 | 10.02 1260 .50 0.80 1515 8.92 1.49 1770 | 42.07 2:10
1010 1.78 | 10.03 1265 .87 0.82 1520 8.99 .50 1775 | 42:13 .11
1020 1.94 | 10.07 1275 .71 0.84 1530 9.12 .62 1785 | 42.25 .13
1025 | 32.02 | 10.08 80 5.78 0.86 1535 9.18 .54 1790 | 42.31 .14
1030 | 32.09 | 10.10 85 5.85 0.87 1540 9.24 .55 1795 | 42.37 | 12.15
1035 | 32.17 | 10.12 90 .92 0.89 1545 9.31 .56 1800 | 42.43 | 12.16
1045 | 32.33 | 10.15 00 .06 0.91 1555 9.43 1.59 1810 | 42.54°| 12.19
050 | 32.40 | 10.16 05 L1211 10.93 1560 9.50 | 11.60 1815 | 42.60 | 12.20
060 .56 | 10.20 15 .26 | 10.96 1570 9.62 | 11.62 1825 | 42.72 | 12.22
065 .63 | 10.21 20 .33 | 10.97 1575 9 .69 1.63 1830 | 42.78 | 12.23
075 .79 1 10.24 1330 .47 1.00 1585 9.81 .66 1840 | 42.90 | 12.25
080 .86 | 10.26 35 .54 1.01 1590 9.87 67 1845 | 42.95 | 12.26
085 .94 | 10.28 40 .61 1.02 1595 9,94 .68 1850 | 43.01 | 12.28
1090 .02 | 10.29 45 .67 1.04 600 | 40.00 .70 1855 | 43.07 | 12.29
095 .09 | 10.31 50 .74 1.0. 605 | 40.06 .71 1860 | 43.13°} 12.30
100 .17 1 10.32 55 6. 1.07 610 | 40.12 .72 1865 | 43.19 | 12.31
105 .24 | 10.34 60 6. 1.0 615 | 40.19 | 11.73 1870 | 43.24 | 12.32
110 .32 | 10.35 65 6.9 1.0 620 | 40.25 | 11.74 1875 | 43.30 | 12.33
115 .39.1 10.37 70 7.0 1.1 625 | 40.31 | 11.76 1880 | 43.36'f 12.34
120 .47 1 10.38 75 7.0 1.1 630 | 40.37 | 11.77 1885 | 43.42 | 12.35
125 .54 | 10.40 80 7. 1. 635 | 40.44 | 11.78 1890 | 43.47°} 12.36
130 .62 | 10.42 1385 | 37.2 1. 1640 | 40.50 | 11.79 1895 | 43.53 | 12.37
1135 .69 | 10.4 1390 7. 1. 1645 | 40.56 | 11.80 1900 | 43.59 | 12.39
1140 .76 | 10.4. 1395 7. 1. 6 40.62 | 11.82 1905 | 43.65 | 12.40
145 .84 | 10.4 1400 7 .42 1.19 655 | 40.68 | 11.83 1910 | 43.70 | 12.41
150 .91 | 10.4 1405 7.4 11.20 6! 40.74 | 11.84 1915 | 43.76 .42
155 .99 | 10.4 1410 7.5 1.21 665 | 40.80 | 11.85 1920 | 43.82 .43
160 4.06 | 10.5 1415 7. 1.23 1670 | 40.87 | 11.86 1925 | 43.87 .44
1165 4.13 | 10.52 1420 7. 1.24 675 | 40.93 | 11.88 1930 | 43.93 .45
1170 4.21 | 10.54 1425 7. 1. 680 | 40.99 | 11.89 1935 | 43.99 .46
175 4.28 | 10.55 1430 7. 1. 685 | 41.05 | 11.90 1940 | 44.05 | 12.47
180 4.35 | 10.57 1435 7. 1. 690 | 41.11 1 11.91 1945 | 44.10 | 12.48
185 4.42 | 10.58 1440 7. 1. 695 | 41.17 | 11.92 1950 | 44.16 .49
190 34.50 | 10.6 1445 8.0 1. 700 | 41.23 | 11.93 1956 | 44.22 .50
195 4.57 | 10.6. 1450 8.0 11. 705 | 41.29 | 11.95 1960 | 44.27 .51
1200 4.64 | 10.6 1455 8.14 | 11. 710 | 41.35 | 11.96 1965 | 44.33 .63
205 4.71 | 10.64 1460 8. 11.34 715 | 41.41 } 11.97 1970 | 44.38 .54
210 4.79 | 10.6 1465 8. 11. 720 | 41.47 | 11.98 1975 | 44.44 .55
215 4.86 | 10.6 1470 8.34 | 11. 725 | 41.53 | 11.99 1980 | 44.50 .56
220 4.93 | 10.69 1475 8.4 11. 730 | 41.59 | 12.00 1985 | 44.55 .57
225 5.00 | 10.70 1480 8.47 | 11.4C 735 | 41.65 | 12.02 1990 | 44.61 .58
235 5.14 | 10.73 1490 8.60 | 11.42 745 | 41.77 | 12.04 1995 | 44.67 .59
1245 5.28 1 10.76 8.73 | 11.45 755 1 41,89 | 12.06 2000 | 44.72 | 12.60




102 Interest Tables.

. SIMPLE INTEREST TABLE.
(Showing at Different Rates the Interest on $1 from 1 Month to 1 Year, and on $100 from 1 Day to 1 Year.)

TIME, 14% (6% | 6% |'7% | 8% TIME. | 4% | 5% | 6% | 1% | 8%
$1.00 1 month.....{$.003|%. 004 $. 005 $. 005 $. 006 .|$.045(%.053(S. 066 3. 077 3. 089
“o 2w 007 .010 013 .056] .069 097
“ o3« 011 .013 015 017 1020 «100 116 .133
“ 6 0« .020] .025| .030{ .085| .040 5 0| .5683(, .667
¢ 12« .040! .0501 .080 ,070 .080 3. .16611.333
$100.00 1 day .011} .013] .016{ .019] .022 1.500 7560(2.000
. 2 .022} .027| .032| .038| .044 0{3.000(3.500(4.
“ 3 " .1 .034] 041! .050! .058! .067 12 - 14.00015:000!6.000!7.000l8 000
YEARS IN WHICH A GIVEN AMOUNT WILL DOUBLE AT SEVERAL RATES OF INTEREST
AT COMPOUND INTEREST. AT COMPOUND INTEREST.
At Simple| - Com- At Simple| Com-
RATE.| Interest. Com- pounded Com- RATE.| Interest. Com- pounded Com-~
pounded Semi- pounded pounded emi- pounded
Yearly. | Annually. | Quarterly. Yearly. | Annually. | Quarterly.
1 {100 years.| 69.660 69.487 69.237 6 16.67 11.896 11.725 11.639
1% 66.66 6.556 46.382 46.297 6% 15.38 11.007 10.836 10.750
2 50. 00| 5.003 34.830 34.743 7 14,29 10.245 10.074 .966
24 40.00:! 8.071 27.899 27.748 7% 13.33 9.584 9.414 9.328
3 33.33 3.450 23.278 23.191 8 12.50 9 006 8.837 8.751
34 28,57 0.149 19.977 19.890 8% 11.76 8.497 8.327 8.241
4 26.00 7.673 17.501 17415 9 11,11 1043 7.874 7.78
414 22.22 5.747 15.576 156.490 914 10.52 .638 7.468 7.383
5 20.00 4.207 14.035 13.949 10 10.00- 7.273 7.103 7.018
5% 18.18 2.942 12.775 12.689 12 8.34 6.116 5.948 5.862
FEDERAL FARM LOAN INTEREST TABLES
AMOUNT REQUIRED TO CANCEL A $1,000 LOAN ON—
TIME, IN YEARS, The THE SIMPLE INTEREST PLAN.
Amortization
Plan. 5.per cent. | 54 per cent. 6 per cent.] 634 per cent. |7 per cent.
$1,243.99 $1,250.00| $1,275.00 $1,300.00 $1,325.00 $1,350.00
1,291.03 1,300.00 1,330.00 1,360.00 ,390.00 ,420.00
1,337.41 1,350.00 1,385.00 1 1420.00 ,455.00 ,490.00
1,383.10 1,400.00 1,440.00 1,480.00 ,520.00 ,660.00
1,428.07| 1,450. 1,495.00 1,5640.00 ,585.00 ,630.00
1,472.28 1,500.00 1,550.00 1,600.00 ,650.00 1,700.00
1,5615.69 1,550.00 1,605.00 1,660.00 ,715.00 1,770.00
1,658.26 ,600.00! 1,660.00 1,720.00: 1,780.00 1,840.00
.599.95) 1,650.00 1,715.00 1,780.00 1,845.00 1,910.00
,640.71 ,700.00 1,770.00 ,840.00 ,910.00 ,980.00
,680.49 ,750.00! 1,825.00 1,800.00 ,975.00 050.00
,719.25 800.00 1,880.00 ,960.00) ,040.00 ,120.00
756.94 ,850.00 1,935.00 ,020.00 ,105.00 ,190.00
,7193.49 900.0 1,990.00 ,030.00)] ,170.00 ,260.00
,828.86 ,960.00 2,045.00 ,140.00 35.00 ,330.00
,862.99 ,000.00)] 2,100.00 ,200.00! ,300.00 ,400.00
95.80 ,050.00 ,155.00 2,260.00 ,365.00 ,470.00
,927.24 ,100.00 ,210.00 2,320.09 ,430.00 ,540.00
,957.23 ,150.00 65.00 2,380.00] ,495.00 ,610.00
85.70 ,200.00! 20.00 ,440.00 560.00 30.00
,012.58 50.00 2,375.00 ,500.00! 2,625.00 ,750.00
,037.78 ,300.00! 2,430.00 ,560.0 2,690.00 0.00
,061.21 50.00 ,485.00 ,620.00 ,755.00 ,890.00
,082.80 00.00 ,540.00 80.00 ,820.00 ,960.00
,102.44 ,450.00) ,695.00 40,00/ ,885.00 0.00
,120.04 ,500.00 50.00 | 00.00 2,950.00 ,100,00
2,135.49, ,5650.00] ,705.00 ,860.00 ,015.00 ,170.00
,148.69 600.00 ,760.00 20.0 3,080.00 ,240.00
159.52 ,650.00 ,815.00 980.00 ,145. ,310.00
,167.86 ,700.00 ,870.00 ,040.00 210.00 80.00
,173.58 ,750.00! 25.00 3,100.00! ,275.00 ,450.00
,176.56 2,800.00! 80.00 ,160.00 40.00 ,520.00
PRESENT VALUE OF AN ANNUITY OF $1,000.
(Calculated at Compound Interest.) N
YEARS 3% 4% | 434 % 5% | 6% [ YEARS. 3% 1 4% | 4% % 5% 6%
5.uunn 4,580| 4,452| 4,390| 4,329 4,212} 35.. 21,487| 18,664 17,461 16,374] 14,498
10.... 8,6301 8,111} 7,913} 7,722 7,360|| 40..... 3,115] 19,793| 18401| 17,159 15,046
15.....] 11,938| 11,118| 10,740 10,380| 9,712|f 45..... 24,5191 20,720 19,156 17,7741 15,456
20..... 14,877| 13,590 13,008 12,462| 11,470({ 50... 25.730| 21,482| 19,762| 181256 15.762
26..... 17,4131 15,622| 14,828( 14,094| 12,783}[100... 31,599| 24,505| 21,950 19,848‘ 16,618
30..... 19,6001 17,292 16,2891 15.372]. 13 765

\




Interest Tables. 103
WHAT A SAVING OF /81 A YEAR AMOUNTS TO AT COMP. INTEREST.

END OF YEAR.] 3% 4% 4% % 5% 6% ||END OF YEAR.| 3% 4% |14% % | 6% 6%
18 ccccecooe

1.06((28.cc0c0ceso.) 39.71] 46.08| 49.71! 53.66| 62.70

ces 3 . . .32] 72.64
9.2 oeoecoess| 46.671 55.08| 60.00f 65.43} 78.05
0. copeeo...| 49.00] 68.32] 63.75| 69.76] 83.80

Jooeoconasno] 61.50| 61.70| 67.66| 74.29] 89.89
2e0soesnoass] 54.07| 66.21 7‘1583 79.08] 96.34

41...........| 81.02]103.82(117.92|134.23(174.95
0| 23 Cevesees..| 84.48]109.01/124.27{141.99]186.50

. . .70{211.
125.87|145.09]167.68{225.50

131.941152.67]177.11(240.09
138.26/160.58{187.02|255.56
144 .83(168.85{197.42{271.95
. 151.6€{177.50]208.34|289.33
50.11 158.77'186.53|219.81{307.75

YEAR, PAYABLE EACH DEC. 31, AT COMP. INT.

YEARS. 3% 3%6%) 4% |4}6%]| 5% | 6% YEARS. 3% 3% %| 4% 4% %| 6% | 6%
0. 0.95] 0. .]17.87]16.89(15.98(15.14{14.37|13.00
1. 1.85| 1. .118.32117.28]16.32(15.45]14.64|13.21
2. 2.72| 2. .118.76(17.66/|16.66|15.74]14.89]13.40

. 3.54| 3. .119.18/18.03]16.98{16.02{15.14}13.59

4.32] 4. .119.60}18.39]17.29|16.28{15.37{13.76

5.07| 4. 20.00{18.73[17.58]|16.54|15.59{13.92

5.78] 5. ..120.38]19.06]17.87{16.78(15.80{14.08

6.46{ 6. .[20. 9.39]18.14(17.02|16.00{14.23

7.10} 6. 9.70]18.4117.24(16.19}14.36

7.72) 7. 20.00|18.66{17.46{16.37|14.49

8.301 7. 0.29118.90]17.66]16.54|14.62

8.86] 8. 0.57|19.1417.86|16.71114.73

9.39] 8. 0.84119.36{18.05/16.86|14.84

9.89] 9. 1.10(19.58{18.22/17.01|14.94

10.37] 9. 21.35 1? 79{18.40{17.15/15.04

1.59/19.99118.56|17.29(15.13

21.83[20.18{18.72|17.42(15.22

2.06{20.37(18.87]17.54(15.30

2.28120.54/19.01/17.66{15.38

2.49(20.72(19.15(17.77]15.45

2.70[20.88(19.28/|17.88[15.52

2.89121.04119.41(17.98{15.58

3.09]21,19{19.53|18.0715.65

. .50]23.27]21.34119.65(18.16]15.70

81]50. . ..125.72123.45121.48119.76|18.25(15.76
AMOUNT OF ONE DOLLAR AT COMPOUND INTEREST.

'YEARS. 3% 4% 4% % 5% 6% YEARS. 3% 4% 4% % | 5% | 6%
1.03| 1.04} 1.04 1.051 .1.06{| 19........ 1.75] 2.10f 2.30 2.52 3.02
1.06] 1.08| 1.09 1.10 1.12]] 20........] 1.80] 2.19} 2.41] 2.65| 3.20
1.0¢ 1.12) 1.14 1.15 1.19
1.12} 1.17f 1.19 1.21 1.26 1.86 271 2.52 2.78 3.40
1.15) 1.21f 1.24 1.27 1.33 1.91 .371 2.63 2.92 3.60

. 1.9 .46] 2.75( 3.07| 3.82
1.19] 1.26] 1.30[ 1.34] 1.41 2.03 .56] 2.87| 3.22| 4.04
1.23] 1.311 1.36 1.40 1.50 2.09 .66 3.00 3.38 4.29
1.26] 1.36( 1.42 1.47 1.59
1.30] 1.42 1.48| 1.55] 1.68 2.15 771 3.14] 3.55| 4.54
1.34] 1.48| 1.55| 1.62] 1.79 2.22 88| 3.28] 3.73] 4.82

. 2.28 99| 3.43| 3.92 5.11

1.38] 1.53| 1.62 1.71 1.89 2.35] 11} 3.58f 4.11f 5.41

1.421 1.60| 1.69 1.79{ 2.01 2.42 24| 3.74] 4.32] 5.74
1.46f 1.66f 1.77 1.88 2.13

1.51 1.73| 1.85| 1.98] 2,26 2.50] 37 8.91 4.53] 6.08

1.550 1.80| 1.93f 2.07 2.39 2.57 50| 4.09] 4.76] 6.45

2.65] 4.27] 5.00f 6.84

1.60| 1.87| 2.02f 2.18| 2.54 2.73 79| 4.46] 5.25( 7.25

1.65 1.94| 2.11| 2.29 2.69 2.81 94 4.66] = 5.51| 7.68

1,700 2.02' 2.200 2.40! 2.85l1100........1 19,21} 50.50! 81.58! 131.50! 339.30




104 Wage Tables.
TABLE OF HOURLY RATES OF PAY.
RATES OF | 8 Hours | 9 Hours (10 Hours{12 Hours RATES OF | 8 Hours | 9 Hours (10 Hours 12 Hours
PaY. Daily. | Daily. | Daily. | Daily. ‘ " PAY. Daily. | Daily. | Dalily. | Daily.
5 cents.....| $10.20 | $11.50 | $12.75 | $15.30 ||16 cents.....| $32.64 | $36.80 | $40,80 | $48.96
6 cents.....| 12.24 13.81 15.3 18.36 17 cents.....| 34.68 39.10 43.35 52.02
7 cents.....| 14.28 16.10 17.85 21.42 18 centS.....| 38.72 41.40 45.90 55.08
8 cents.,...[ 16.32 18.40 20.40 24.48 19 cents.....] 38.76 43.70 48.45 | 58.14
9 cents. .| 18.36 20.70 22.95 27.54 20 cents.....| 40.80 46.00 51.00 61.20
10 cents.....| 20.40 23.00 25.50 30.60 21 cents.....| 42.84 48.30 53.55 64.26
22.44 25.30 28.05 33.66 22 centss. .. .| 44.88 50.60 56.10 67.3%
24.48 27,60 30.60 36.72 23 cents.....| 46.92 52.90 568.65 70.32
26.52 29790 33.15 39.7 24 cents.,...| 48.96 55.20 61.20 73.44
28.56 32.20 356.70 42.84 25 cents. . 51.00 57.50 63.75 76.50
30.60 34.50 38.25 45.9 26 cents.. ... 53.04 59.80 66.30 79.56
D WEEKLY WACE TABLE.
.| $4.00.] $5.00.] $6.00.; $7.00.[ $8.00.f $9.00.] $10.00.| $11.00.y $12.00. $13.00.1 $14.00
% 03151 04151 .05 | .06 0625] 07341 .08 .09 .1 a1 .1
i w635| 0sig| a0 | izl isig| s resg| sy 20| =2 | 28y
2 Jd3341 16251 .20 | .2335) .2624) .30 33161 362 WA 4315 4623
2 Mo B BImd B8 | B B B R A
26%% 1 46%] . . . 1318 E . .
b 33141 412¢] .50 | .5814) .6625| .75 83151 91261 1.0 1.0835] 1.1625
6. .40/S .50 .60 | .70 .80 00 1.00 1.10 1.20 | 1.30 1.4
Toe 4625 51 .70 | .8126] 9334[1.05 1.1624| 1.28341 1.40 | 1.52 1.6314
8 6315] 6224] 80 | .9314(1.0625]1.20 | 1.3334| 1.4624] 1.60 | 1.7314| 1.862¢
1 .662¢] .83 1.00 11.1624]1.331¢11.50 1.6624] 1.83) 2.00 | 2.17 2.333%
2.. .33}4{ 1.66% 2.00 (2.3314(2.6625(3.00 3.331% 3.66% 4.0 4.34 4.66%¢
3 .00 12.50 3.00 [3.50 14.00 14.50 5.00 5.50 6.0 6.51 6.99%¢
: Sy on diigen | b D am 1B |0,
.331414.1625| 5. . X . 33141 9.1624 . .85 | 11.6624
6 .00 15.00 6.00 17.00 18.00 19.00 110.00" |11.00 12.00 113,00 . | 14.00
MONTHLY WACE TABLE.
(SIX WORKING DAYS IN THE WEEK.)
DAYs. $10 | $11 | $12 | 813 | $14 | $15 | %16 | B17 | 818 | 919 | 320
.38 .42 .46 .50 .54 .58 .62 .65 .69 .73 77
2. .77 .86 .92 1.00( 1.08 .15 1.23 .31 P} .46] 1.54
3. 1.15 .27 .38| 1.50| 1.62 .73 1.85 .96/ .0 .191 2.31
4. 1.54! .69 .85 2.00[ 2.15) .31 2.46 .62 77 .92] 3.08
. 1.92! .12 W31 2.50( 2.69 .88 3.08 .27 K .65] 3.85H
6. 2.31 .54 .77) 3.00f 3.23 .46] 3.69 .92] 4.1 .38/ 4.62
7. 2.69 .96 .23| 3.50| 3.77| 4.04| 4.31} 4.58] 4.8 .12 5.38
. 3.08 .38 .69 4.00] 4.31} 4.62| 4.92 .23 .54 .85 6.156
. 3.46 81| 4.15| 4.50{ 4.85| 5.19/ 5.54 .88 .2 .68 1 6.92
1 3.85] 4.23 .62 5.00f 5.38 771 6.15 .54 .92 .31 7.69
1 4.23 .65 .08 5.50{ 5.92| 6.35| 6.77 .19 .62 .04] 8.46
12. 4.62 .08 .44 6.00] 6.46 6.92| 7.38/ 7.85 .31 W77 9.23
13. 5.00 .50 .00] 6.50{ 7.00 .50 8.00 .50 .00 .50 10.00
14.. 5.38 .92 .46( 7.00{ 7.54 .08} 8.62 .151 9.69] 10.23{ 10.77
15. 5.77 .35 .92| 7.50| 8.08 .65! 9.23 .81} 10.3 0.96] 11.54
2 7.69 .46 .23 10.00} 10.77| 11.54] 12.31| 13.03| 13.8 .62] 15.38
1 10.00{ 11.00| 12.00| 13.00| 14.00| 15.00| 16.00f 17.00| 18.0 .00] 20.00
2., 20.00| 22.00| 24.00( 26.00| 28.00{ 30.00| 32.00| 34.00| 36.00 .00| 40.00
3. 30.00| 33.00[ 36.00( 39.00{ 42.00( 45.00{ 48.00| 51.00( 54:00 .00| 60.00
4. 40.00| 44.00| 48.00f 52.00| 56.00( 60.00| 64.00| 68.00| 72.00| 76.00| 80.00
5. 50.00] 55.00) 60.00/ 65.00/ 70.00/ 75.00! 80.00] 85.00| 90.00 .00{100.00
6. 60.00| 66.00| 72.00( 78.00 84.00f 90.00f{ 96.00{102.00(108.00|114.00|120.00
7. 70. 77.00| 84.00{ 91.00| 9%.00/105.00{112.00{119.00|126.00{133.00(140.00
8... .| 80.00( 88.00| 96.00(104.00{112.00({120.00(128.00(136.00(144.00{152.00{160.00
9... ... 90. 99.00/108.00{117.00{126.00/135.00(144.00|153.00/162.00{171.00|180.00
10... .1100.00/110.00{120.00{130.00|140.00/150.00{160.00/170.00/180.00]190.00]200.00
11 .1110.00{121.00{132.00{143.00|154..00{165.00{176.00{187..00|198 .00{209 .00|220.00
1 year 120.00{132.00/144.00]156:00/168.00L180.00!192.00/204.00i216.00/228.00/240.00
YEARLY WACE TABLE.
PER Per Per Per YER Per Per Per PER Per Per Per
YEAR. |Month.| Week. | Day. YEAR. |Month.| Week. | Day. YEAR. {Month.| Week. [ Day.
$20 is] $1.67 | 30.38 | $0.05 $80is} $6.67 | $1.53 | $0.22 $145 is|$12.08 | $2.78 | $0.40
25 2.08 | .48 .07 85 7.08 1.63 .23 150 12.50 2.88 41
30 2.50 .58 .08 920 7.50 1.73 .25 156 12.92 2.97 .42
35 2.92 .67 .10 100 8.33 1.92 .27 160 13.33 3.07 .44
40 3.33 77 W11 105 8.75 2.01 .29 165 13.75 3.16 45
45 3.75 .86 W12 110 9.17 2.11 .30 170 14.17 3.26 .47
50 4.17 .96 4 .14 115 9.58 2.21 .32 180 15.00 3.45 .49
55 4.58 1.06 W15 120 10.00.| 2.30 .33 185 15.42-| 3.55 .61
60 5.00 1.15 .16 125 10.42 2.40 .34 190 15.83 3.64 .52
65 b.42 1.25 .18 130 10.83 2.49 .36 195 16.25 3.74 | + .53
70 5.83 1.34 .19 135 11.25 2.59 .37 200 16.57 3.84 .55
75 6.256 1 1.44 .21 140 1 11.67 | 2.69 .38 205 117.081 3.93 .56
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HEICHT; WEICHT AND CHEST MEASUREMENTS.
(In official use at U. S. Military Acad., West Point.)

»  Chest ot o Chest o
T Measure~ 03 easure- est
Agg, | Helght, | Welght, | “pare” ™ | aropliity, || Ace, | Heleht, | Weight, | “pot ™ | Mobilicy
*+ | Inches. | Pounds. E}iplmtiou, Inches. Inches. | Pounds. |pynimation,|  Inches,
nches, i Inches.
64 110 9 65 117 034
@5 2 914 66 19 .| 30% b
66 rt 91 67 121 05
17Yrs. 67 6 934 18 Yrs. 68 124 15
68 9 | 30 %, g | 1 X h
| g | o nod ok
71 128 052 aig 72 136 327
. 65 1 034 P i 22 Y 2
& 3 1y 67 H %
4 68 0 4
68 9 1% ¥ |l20vrs. 69 4 2 3
19 Yrs. 69 134 1z 70 138 214 iz
70 7 32 i 7 38 4 . 3
. 65 5 1 2
65 123 3114 : :
66 125 31 2 ) 8 {4 154 2
67 1 315 {4 2 % 2
AR . N N
21vrs.{ | 70 14 331 i ||yl 20 s % 2
71 14 3257 . 7 9 2% 274
ho| | g, LB |
74 162 3375 1% ‘e 4 3% 3%
75 167 335 3% 43 2 11 3%

AVERAGE HEIGHT AND WEIGHT OF MEN AND WOMEN.
COMPILED BY THE ASSOCIATION OF LIFE INSURAXCE MEDICAL DIRECTORS AND THE ACTUARIAL SOCIETY

The weights are for persons with shoes on, and thhout coat and vest, which weigh from 3 to 7 pounds,
depending on height of individual and season of yea

MEN.
AGE Height and({Height and(Height and|Height and|Height and Height and|Height and|Height and
GROUP. Weight. ‘Weight. ‘Weight. Weight. Weight, Weight. ‘Weight. Weight.
57 5 17 5 o 5 37 5 47 5 5" 5 67 5 7
15-19 113 115 11 121 124 128 132 136
20-24 119 121 124 127 131 135 139 142
25-29 124 126 12 131 134 138 142 146
30-34 127 129 13 134 13 141 145 149
35-39 129 131 13 136 140 114 148 152
40-44 132 134 136 139 142 146 150 154
45-49 134 136 138 141 1 148 152 156
50-64¢ | 135 137 139 142 145 149 153 157
5 8" 5 9” 5 10 5 117 o 6 1" o 2 o 3"
15-19 140 144 14 153 158 163 168 173
20-24 146 150 15 158 163 168 173 178
5-29 150 154 15 163 169 175 181 187
0-34 154 158 16. 168 174 180 186 192
5-39 157 162 167 172 178 184 191 197
40-44 159 164 16! 175 181 187 19 201
5~ 161 166 17 177 183 190 197 204
0-54 162 167 172 178 184 191 198 205
WOMEN.
117 g B B o7 G T 75
5-19 110 112 114 117 20 123 126
0-24 113 11 17 120 23 126 129 .
5-29 116 11 120 122 25 129 132]
0-3 1 119 1 23 125 28 132 136
5-39 122 124 26 129 2 136 140
40-44 126 1 30 133 36 139 143
45-49 129 1 33 136 39 142 146
50-5% 131 1 35 138 141 144 148
5’ 6" ’ 7" 5[ 8" 5[ 9” 5) 100 5' 11" 61
5-19 130 134 138 141 45 150 155
0-24 133 137 41 145 49 153 157
5-29 136 14 142 148 52 155 159
0-34 140 144 48 152 55 158 162
5-39 144 1 52 156 59 162 165
4044 147 1 55 159 62 166 169
45-49 151 1 59 163 66 0 173
50-54 152 157 162 166 70 ' 174 177
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U. S. GOV'T TABLE OF HEIGHTS AND WEICHTS OF CHILDREN.

BoYs. GIRLS. BOYS. GIRLS,
. Helght, | weight, | Height, | weight, AGD. Height, | Weight, | Height, | Weight,
Inches. | Pounds.| Inches. | Pounds. Inches. | Pounds. | Inches. | Pounds.
20.6 .8 20.5 7.16 614 3054 5 54 291
231 . 615 31l 615 0 1g
26% 574 63 654 317% 614 034
274 % 835 7% 7 1% 3214 654 014
27%% 934 814 73 3214 65 | 303
B R | By i ol B | B | B
2 B 8 772 8 4 8
29 k43 123 0 L% 814 334 15 32
293¢ % % 034 85 335 7% 324
297 % 1 1 8% 33% 321
0% b3 15% 8 % 33% % %
03, | 2334 054 1% Y 3414 ] .
135 24 0% 025 254 * 39 341 % b2
1% 415 0% 2274 9 34 % %
15 | 245 W | 23% 0y | 353 % 1
324 4 % 3% 914 357 %
32? % 414 41. 41. 41.3 7
2% } 74 Y 434 43. 45. 43.4 43.3
334 % % 5% 45. 49. 45.5 47.5
354 % 5 54 47. 53. 47.6 52.0
334 1] <] 6 4 9. 59. .4 57.1
4 718 3% 678 51. 65. .3 62.4
4 14 814 % 714 53. 70. 4.1 -.68.8
437 29 % 74 5. 76. .9 78.3
514 29% 454 7% 7. 84. .2, 88.7
534 % .| 344 7% 9. 94 500 | 984
535 | 2015 | . 34%% 3ig 623 |107.1 | 611 | 106.1
mont 514 3014 B 834 65.0 121.0 61.6 112.0
“SOME FACTS ABOUT MAN.
(By Arthur MacBonald, Anthropologist, Washington, D. C.)
\ APPROXIMATE WEIGHTS OF ORGANS IN AN ADULT.
T Per- [ Per- 1 Per-
centage | centage o centage
Grains.|Ounces. |Relation Grains.|Ounces.|Relation Graing.|Ounces.|Relation
to Body to Body to Body
‘Weight. - ‘Weight . ‘Weight.
Brain...| 1,400 49 2.37 Spleen. . 170 6 0.346 ||Ovaries.. 14 0.5 0.04
Heart... 300( 10 046 ||Liver...! 1,600f 57 2.75 ||Adrenals 10 0.35] 0.014
Lungs...| 1,175| 41 2.0 Pancreas 200 7 0,346 ||Muscles.| 30,000{1,050 43.09
‘Thymus Kidneys. 3001 10.5 0.44 ||Skeleton| 11,500{ 400 |[15.35
gland. 5 0.13)  0.0086!'Testicles! 48 A5 012 ! i\

Every human death may be attributed to one of three causes: (1) Interference with respiration (as-
phyxia or apnea); (2) Interference with the heart’s action (syncope), and (3) Interference with the nervous
system (coma or ghock). The number of distinct diseases producing death is limited.

CRANIAL CAPACITY.

Vol. in Vol. in fVol. in
RACES AND No. off Cubic RACES AND No. of| ‘suhic RACES AND Cubic
NATIONS. Skulls.| Centi- NATIONS. Skulls.|y\faters NATIONS. .| Centi-
/ meters. meters.
Australians........ 8 1,228 {|Negroes born in Germans. ........ 30 1,448
Hottentots. . 3. | 1,233 Ameriea. . 64 | 1,371 f 18
Peruvians 152 1,233 ||Wild Indians .| 164 1 ceeeeao| 125 1,461
Americans. aof 341 1,315 ||Parisians (common)| 35 1,403 ||Anglo-Americans. . 7 1,474
Negroes born in Parisians (cemetery Parisians  (private!
America,.......} 12 | 1,323 of——) .viun s 117 | 1,409 graves)...... Lol 90 ] 1,484
Mexicans.........| 2b 1,338 ||Parisians of 12th Germans in general| 38 1,534
Negroes (ingeneral)] 76 | 1,347 century........| 115 | 1,425 ||English..vuv..... 5 | 1,572

The length of the humerus multiplied by 5.06, or the length of the femur multiplied by 3.66, equals
the height of the man. Thus the height of prehistoric peoples can be worked out. s

In height man may vary from lm. 25 (4 feet 1 inch) to 1m. 99 (6 feet 634 inches). Below 1lm. 25 man
is abnormal or pathological (dwarfism); above 2 meters man is also abnormal (eiantism). Both these
extremes are sterile. The extreme averages of different populations run from 1m. 38 (4 feet 6 inches) to 1m.
79 (5 teet 10.5 inches); the Scots of Galloway or Scots of the North are 1m. 78. The stature of man is
not more than 2 or 3 centimeters higher than his skeleton.

The length of the trunk in man is more than one-third and less than two-fifihs of the height. The
M%‘ reach in American goldlers, compared to their height, is as 1,043 to 1,000. The brains of the higher
apeés are much less complex in their convolutions and much less in both relative and absolute weight. The
gorilla’s brain barely exceeds twenty ounces in weight, while man’s brain hardly weighs less than thirty-two.
‘ From 11,000 braing weighed, Topinard finds an average weight of 1,361 grains for man and 1,290 grains

or woman. -

The gray substance represents 37 to 38 per cent. of the total weight of the brain. The differences in
the form and the dimensions of the skull in correlation with those of the brain serve to distinguish races
and sgecles. Thus the Inka bone (one of the wormian bones), between the parietal and oceipitas bones,
is frequent In Peruvian crania—20 times in 100; in negroes 6 times; in Europeans it is still more rare; among
Indians of Arizona this bone is more frequent than among Peruvians. The suture of the alar bone is pecu-
liar to Japanese crania—a25 to 40 per cent., and only 9 per cent. in Furopean races.
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(Prepared for the U. 8. Government by the Bureau of Standards. -Department of Commerce.)

UNITS OF WEICHT AND MEASURE.

THE fundamental unit of the metric system is the meter, the unit of length, From this the units of
capacity Qiter) and of weight (gram) were derived. All other units are the decimal subdlvislons or multiples
of these. Theso three units are simply related, e. g., for all practical purposes 1 cubic decimeter equals
1 liter and 1 liter of water weighs 1 kilogram. The metric tables are formed by combining the words “meter,”
“gram,’” and “liter” with the six numerical prefixes, as in the following tables:

; PREFIXES. Meaning. | Units. ”Pm«,mxms. Meaning. Units.

milli- = one-thousandth .00L deka- =ten 10
centi- =one hundredth .01 “moter" Jfor length || hecto-=one hundred 100 “liter”” for capacity.
deci~- =one-tenth .1 |“gram” for weight||kilo- = one thousand | 1000

Unit =one 1 Or Mass.

All lengths, areas, and eubic measures in the following tables are derived from the international meter,
the legal equivalent being 1 meter =39.37 inches (law of July 28, 1866). In-1893 the United States Office
of Standard Weights and Measures was authorized to derive the yard from the meter, using for the purpose
the relation legalized in 1866, 1 yard = 3600-3937 meter. The customary weights are likewise referred to
the kilogram (Iixecutive order approved April 5, 1893). This action fixed the values, inasmuch as the refer-
ence standards are as perfect and unalterable as it 15 possible for human skill to make them at this time.
All mpacities are based on the equivalent 1 liter equals 1.000027 cubic decimeters. The decimeter is equal

0 3.937 inches in accordance with the legal equivalent of the meter given above. The gallon referred to
i the tables s the United States gallon of 231 cubic inches, The bushel is the United States bushel of
2,150.42 cubic inches. These units must not be confused with the British units of the same name, which
(ln‘fer from those used in the United States. The British gallon is approximately 20 per cent larger and
the British bushel 3 per cent larger than the corresponding units used in this country. The customary
weights derived from the international kilogram are based on the value 1 avoirdupois pound = 453.5924277
grams. The value of the troy pound is based upon the relation ]uqt mentioned and also the equivalent
5760-7000 avoirdupois pounds equals 1 troy pound.

DEFINITIONS OF UNITS.
LENGTH.

Pundamenzal Units—A meter (m) is a unit of length equivalent to the distance between the defining
lines on the international prototype meter at the International Bureau of Weights and Measures when thls
standard is at the temperature of melting ice (0° C).

A yard (yd) is & unit of length equivalent to 3600-3937 of a meter.

Maultiples an P 1 rod = 5V yvards=1615 f

kllomeber— 1000 mebers. 1 chai yards = 100 llnks—ﬁﬁ feet = 4 rods
hectometer = 100 meters. 1 turlong 220 yards=40 rods=10 chal
dekameter = 10 meters. 1 statute mile= 1760 yards = 5280 feet = 320 Tods.
decimeter =0.1 meter. . 1 hand =4 inches.’
centimeter =0.01 meter. 1 point=1-72 inch.
millimeter = 0.001 meter =0.1 centimeter. 1 mil=0.001 inch.

1 micron=0.000001 meter =0.001 millimeter. 1 fathom=6 feet.
millimicron =0.000 000 901 meter 0.001 micron 1 span=9 inches=1-8 fathom
foot =1-3 yard = 1200-3937 m 1 nautical mile Umced States 6080.20 .feet
i -36 yard-— 1-12 foot = 100-3937 meter. 1 sea mile . 151 553 statute miles

nk =0.22 yard="7.92 inches. 1 geographical mile =1853.249 meters.
AREA '

Fundamental Units:
A square meter is a unit of area equivalent to the
area of a square the sides of which are 1 meter.
A square yard is a unit of area equivalent to the
area of a square the sides of whlch are 1 yard.

Multiples and Submultiples:

1 square kilometer = 1,000,000 square meters.
1 heettare or square hectometer =10,000 square
meters

are or square,dekameter =100 ‘Square meters.
centare= 1 square meter.

square decimeter=0.01 square meter.
square centimeter=0.0001 square meter.

square millimeter = 0.000 001 square meter =0.01
square centimeter.

square foot =1-9 square yard.

squale inch = 1-1296 square yard =1-144 square

jsqutriu‘e link = 0.0484 square yard = 62.7264 square
es

square rod =30.25 square yards=272.25 square
feet =625 square links.

square chain = 484 square yards =16 square rods
=100,000 square links.

acre = 4840 square yards=160 square rods= 10
square chains

square mile = 3,097,600 square yards = 640 acres.

o o e

VOLUM R
FFundamental Units:
A cubic meter is a_unit of volume equivalent to a
cube the edges of which are 1 meter.
A cubic yard is & unit of volume equivalent to a

cublc decimeter =0.001 cubic meter.

cubic centimeter 0.000001 cubic meter =0.001
cubic decimet

cubic mllhmeter 0.000000001 cubic meter =
0.001 cubie centlmetel.

cubie foot =1-27 cubic yard.

cubic inch = 1-46656 cublc yvard = 1-1728 ' cubic

00t
board foot =144 cubic inches=.1-12 cubic foot.
cord =128 cubic feet.

Hr—l»—-y—-x—lr-.—-m;—-u—-;—-.—-t—a»-y-u-'
= 3

b the edges of which are 1 yard.

M wulttples and Submultiples:
1 cubpic kilometer =1,000,000,000 cubic meters.
1 cubic hectometer =1,000,000 cubic meters.
1 cubic dekameter = 1000 cubic meters.
1 stere =1 cubic meter.

CAPACITY. )

Fundamental Untlls: A galllon is‘a2 ?l’.llnit g[ ciapaﬁc.lty eI(guiivaler:lt fto b}ﬁe
A liter is a unit of capacity equivalent to the Yol- Yolume o gubie ‘nches, s used for the
ume oceupied by the mass of 1 kilogram of pure . measurement of liquid commodities only.
water at its maximum density (at a tempera- A bushel is a unit of capacity equivalent to the
ture of 4° C, practically) and under the standard volume of 2150.42 cubic inches. It is used in
atmospheric pregsure (of 760 mm). It I8 the measurement of dry commodities only,
equivalent in volume to 1.000027 cubic deci- ‘The above bushel is the so-cailed smcken or struck

meters. \| bushel. Many dry commodities are sold by heaned
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DEFINITIONS OF UNITS—Continued.

CAPACITY~—Continued.
Fundamental Unlts. 1 1213%1;15 pigit. ’=ll-8h gallon=1-2 liquid quart=
bushel, whigh is generally specified in the State laws 875 guble nches. wid 791875
to be the usual stricken bushel messuie “duly teli=132 gallon=1-4 liqud pint=7.21875
ea] rm of 2 T 4 -
vv-illpa;.xix}llllt'E or P‘heaged o high/as %na?sbte itnout | 1 fluid ounce=1-128 gallon=1-1 liqsuigi pint.
special effort or deslgn.” The heaped bushel was| 1 uld dram-—i- fluld ounce - 1-128 liquid pint
originally intended to be 25 per cent greater than | | Minlm=1-60 fiuld dram=1-480 fuld ounce.
the stricken- bushel. rkin=9 gallons. 5
1 peck =1-4 bushel = 537.605 cubic Inches,
Multiples and Submuitiples: 1 dry quart=1-32 bushgl=1-8 peck = 67.200625
1 hectoliter =100 liters. cubic inches.
1 dekaliter—10 liters. 1 dry pint=1-64 bushel=1-2 dry quart=33.600-
1 deciliter =0.1 liter. 3125 cubic inches. '
1 centiliter =0.01 liter. 1 barrel (for fruit, vegetables and other dry com-
1 milliliter =0.001 liter =1.000027 cubic centi- modities) = 7056 “eubic inches=105 dry quarts.
meters. The barrel capacity was fixed by.United States
1 liquid quart=1-4 gallon=57.75 cubic inches. statute, approved March 4, 1915. .
MASS. 7
Fundamental Units: . 1 avoirdupois ounce=1-16 avoirdupois pound.
A kilogram is a unit of mass equivalent to the mass 1 avoirdupois dram =1-256 avoirdupois pound=
of the international prototype kilogram at the 1-16 gvoirdupois ounce.
International Bureau of Weights and Measures. 1 gram=1-700  avoirdupois  pound =10-4375
An avoirdupois pound is a unit of mass equivalent avoirdupois ounce = 1-5760 troy pound.
to 0.4535924277 kilogram. 1 apothecaries’ pound =1 troy pound = 5760-7000
A gram is a unit of mass equivalent to one-thou- avoirdupois pound.
sandth of the mags of the international prototype 1 apothecaries’ or troy ounce=1-12 troy pound
kilogram at the International Bureau of Weights =480-7000 avoirdupois pound =480 grains,
and Measures, 1 apothecaries’ dram = 1-96 apothecaries’ pound =
A troy pound is a unit of mass equivalent to 1-8 apothecaries’ ounce =60 grains.

5760-7000 of that of the avoirdupoiy pound. 1 pennywelght =1-20 troy ounce=24 grains.
Multiples and Submuitiples. 1 apothecaries’ scruple=1-3 apothecaries’ dram
1 metric ton=1000 kilograms. =20 grains. .

1 hectogram =100 grams=0.1 kilogram. 1 metric carat =200 milligrams=0.2 gram,

1 dekagrai 10 grams=0.01 kilogram. 1 ghort hundredweight =100 avoirdupois pounds.
1 decigram=0.1 gram. 1 ®ng hundredweight =112 avoirdupois pounds.
1 centigram =0.01 gram. 1 short ton=2000 avoirdupois pounds.

1 milligram =0.001 gram. 1 long ton=2240 avoirdupois pounds.

STANDARDS FFOR MEASUREMENT.

Units of measurement should be distinguished from standards for measurement, particularly in
the case of length and capacity. Units of length are fixed distances, independent of any other considera-
tion, while length standards are affected by the expansion and contraction with changes of temperature of
the material of which the standard may be composed. It is therefore necessary to fix upon somé tempera-
ture at which the distance between the defining lines or end surfaces of the standards shall be equal to the
unit. The same is true of standards of capacity, which at some definite temperature contain a given number
of units of volume. The temperature at which metric length standards are customarily made correct i
0° C, although 20° C is also used for steel tapes and some other standards intended for use at room or aver-
age outdoor temperatures. The temperature at which standards of length of the customary system are
made_correet i8 62° F. )

For measurements‘of high precision it is also necessary to specify the manner of support of the standards,
whether at certain points only or throughout their entire length, and In the case of tapes it is also necessary
to give the tension applied to the tape when in use. In the United States the capacity standards, botit
metric and customary, are made to hold the specified volumes at 4° (C. Standards of capacity are usually
made of brass so the capacity at any other temperature may be computed by the use of the coeflicient of
cubical expansion, usually assumed to be 0.000054 per degree centigrade. In the purchase and sale of liquids
a more important consideration than the temperature of the measures is the temperature of the liquid when
measured, for the reason that the large coefficient of expanslon of many liquids makes the actual mass of
a given volume delivered vary considerably with temperature. Xor this reason, the custom_of buying and
selling liquids by weight instead of by measure is recommended. It is further recommended that, when
liquids are sold by volume, 68° F or 20° C be adopted as the standard temperature of the liquid.

While the temperature of a weight does not affect its mass, it is nevertheless important that when two
welghts are compared in air they both be at the same temperature as the air. 1If there is a difference be-
tween the temperature of the air and the weights, convection currents will be set up and the readings of the
balance will be thereby affected. Also, since weights are buoyed up by the surrounding air by amounts
de]fendem, upon their volumes, it is desirable that the weights of any set be of the same material. If two
weights of the same density balance in air of a certain density they will balance in vacuo or in air of a differ-
ent density, Brags is the material most widely used for standard weights, although platinum is quite com-
monly used for weights of 1 gram orless. In the absence of any knowledge as to the actual density of weights,
those made of brass are assumed to have a density of 8.4 at 0° C, while those of platinum are assumed to
have a density of 21.56 at o° C.

\ SPELLING AND ABBREVIATION OF UNITS.

The spelling of the names of units adopted by the National Bureau of Standards is that given in the
1list below. The spelling of the metric units i3 in accordance with that given in the law of July 28, 1866,
legalizing the metric system in the United States, Following the names of each unit in the list below is
given the abbreviation which the Bureau has adopted. Attention is called to the following principles:
1. The period is omitted after the abbreviations of the metric units, while it is used after those of the cus-
tomary system. 2. The exponents, “2" and ‘‘3,”” are used to signify area and volume, respectively, in
" the case of the metric units instead of the longer prefixes ‘sq.” or “cu.” 1In conformity with this principle
the abbreviation for cubic centimeter is ‘‘cm3,” instead of *c. ¢.” or *‘c. cm.” The term “cubic centimeter’
as used in chemical work is, in fact, a misnomer, since the unit actually used is the “milliliter,” which has a
slightly larger volume. 3. The use of the same abbreviation for both singular and plural 1s recommended.
This praoctice is already established in expressing metric units and is in accordance with the spirit and chief
purpose of abbreviations. 4. It Is also suggested that, unless all the text is printed in capital letters, only
‘small letters be used for abbreviations except in the case of A. for acre, where the uge of the;capital letter
s.general.” -
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FEET, YARDS, MILES, ACRES, QTS; ETC., WITH METRIC EQUIVALENTS.
(By 8. W. Stratton, Director of the United States Bureau of Standards, Department of Commerce.)

Cubic - Cubic |Cubic Cubie Kilo- | Kilo-
Teet  Meters|Meters  Feet |yargs * meters [meters  yards|MUS  meters|meters - Miles
1] (1] 0 (1] 0
i 30480 1 3.2808 i O 76456 1 1.80794 1 1.6098 0.62137
2 80960 2 6.56167 2 52912 2 \§k61589 2 3.2187 24274
3 91440 3 9.84250 3 2 120368 3 .92383 3 4.8280 .864 é
4 1.21920 4 13.12333 4 3.05824 4 5.23177 4 6.4374 4 4354.
5 1.52400 6 16.40417 5 3.82280 b 6.63971 & 8.0467 10685
[ 1.8288 6 19.68500 6 4.58736 6 7.8476 6 9.6561 .72822
7 2.13360 7 22.965683 7 5.35192 7 9.15560 rd 11.26854 4.34959
8 2.43840 8  26.24667 8 6.11648 8 10.46354 8 12.8748 4.97096
9 2.74321 9 29.52750 9 6.88104 9  11.77148 9 14.4841 5.5923
10 3.048011 10 32.80833| 10 7.64559| 10 13.07943( 10 16.09351 10 .21370
i 3.35281 1 36.08917 1 8.41015 1 14.38737 1 17.7028 .83507
2 3.65761 2 39.37000 2 9.17471 2 15.69531 2 19.3122 2 45644
3 3.96241 3  42.65083 3 9.93927 3  17.00326 3 20.9215 .07781
4 4.26721 4 45.93167 4 10.70383 4 18.31120 4~ 22.5309 .69918
5 4.57201 5 . 49.21250 5 11.46839 5 19.61914 5 241402 D, 32065
6 4.87681 6  52.49333 6 12.23295 6  20.92708 6 25.7496 9.94192
7 5.18161 7 55.77417 7 12.99751 7 22.23503 7 27.3589 10.56329
8. 5.48641 8  59.05. 8 13.76207 8  23.54297 8 28.90682 11.18466
9 5.79121 9 62.33583 9 14.52663 9  24.85091 9 30.5776 ) 11.80603
20 6.09601| 20 65.61667| 20 15.29119| 20 26.15886| 20 32.1869| 20 12.42740
1 6.40081 1 68.89750 1 16.05575 1 27.46680 1 33.7963 1 13.04877
2 6.70561 2 72.17833 2 16.82031 2 28.77474 2 35.4056 2 13.67014
3  7.01041{ 3 75.45017] 3 17.58487| 3 30.08268{ 3  37.0150| 3 14.29151
Naut. Kilo- | Kilo- Naut. Liquid . Liquid
Iniles meters |meters miles |Acres Hectares |Hectares Acres quarts Liters |Liters quarts
-0 0 0 0 0 0
1 1.8532 1 0.53959 1 0.40469 1 2.47104 1 0.9463 1.0567
2 3.7065 2 .07919 2 0.80937 2 4.94209 2 1.8927 2 2.1134
3 5.5597 3 .61878 3 1.21406 3 7.41313 3 2.8390 3.1701
4 7.4130 4 . 37 4 1.61875 4 .88418 4 3.7853 4.2268
5. 9.2662 5 . 96 5 2.02344 5  12.35522 5 4.7317 .2836
6 11.1195 6 . 56 6 2.42812 6  14.82626 6 5.6780 . 3
7 12.9727 7 77715 7 2.83281 7 17.29731 7 6.6243 4 .3970
8 14.8260 8 4.31674 8 3.23750 8 19.76835 8 7.5707 .4537
9 16.6792 9 4.85634 9 3.64219 9 22.23940 9 8.5170 ) ).5104:
10 18.5325| 10 .39593] 10 4.04687) 10 24.71044} 10 9.4633| 10 10.5671
1 20.3857 1 .93552 1 4.45156 1 27.18148 1 10.4097 11.6238
2 22.2390 2 .47512 2 4.85625 2 -29.65253 2 11.3560 2 12.6805
3 24.0922 3 01471 3 5.26093 3 32.12357 3 12.3023 3 13.7372
4 25.9455 4 .55430 4 5.66562 4 34.59482 4 13.2487 14.7939
5 27.7987 5 8.09390 5 6.07031 H  37.06566 5 14.1950 15.8507
6 29.6520 6 .63349 6 6.47300 6 39.53670 6 15.1413 16.9074
7 . 31.5052 7 9.17308 7 6.87968 7 2.,00775 7 16.0877 17.9641
8 33.3585 8 9,71267 8 7.28437 8 47879 8 17.0340 19.0208
9 35.2117 9  10.25227 9 - 7.68906 9 46.94983 9 17.9803 20.0775
2 37.06501 20 10.79186| 20 8.09375| 20 49.42088{ 20 18.9267| 20 21.1342
38.9182 1 11 33145 1 8.49843 1 51.89192 1 19.8739 1 22.1909
2 40.7715 2 1.87105 2 8.90312 2 54.36297 2 20.8193 2 23.2476
42.6247 3 12 41064 3 9.30781 3 56.83401 3 21.7657 3 24.3043
Gallons  Liters |Liters  Gallons|Pounds  Kilos|Kilos  Pounds Bgfsh‘ %gglfg‘ E{ﬁ‘gg B‘g{g
(1] 0 0 (1] 0
3.7853 1 0.26418 1 0.45359 1 2.2046 1 0.35238 1 2.8378
7.5707 2 0.52836 2 .90718 2 4.4092 2 0.70477 2 5.6756
11.3560 3 0.79253 3 36078 3 6.6139 3 1.05715 3 8.51356
4 15.1413 4 1.0567 4 81437 4 8.8185 4 1.40963 4 11.3513
18.9267 b 1.32089 5 26796 5 11.0231 5 1.76192 14.1891
22.7120 6 1.58507 6 72155 6 13.2277 6 2.11430 17.0269
7 26.4973 7 1.84924 7 17515 7 15.4324 7 2.,46668 19.8647
30.2827 8 2.11342 8 .62874 8 17.6370 8 2.81907 22.7026
34.0680 9 2.37760 9 4.08233 9 19.8416 9 3.17145 25.5404
10 37.8533] 10 641781 10 4.53592| 10 22.0462| 10 3.52383| 10 28.3782
1 41.6387 1 90595 1 4.98952 1 24,2508 1 3.87622 1 31.2160
2 45.4240 2 17013 2 44311 2 26.4555 2 4.22860 p. 34.0538
3 49.2093 3 43431 3 89670 3 28.6601 3 4.58098 3 36.8916
52.9947 4 69849 4 35029 4 30.8647 4 4.93337 39.7295
56.7800 5 96266 5 80389 5 33.0693 5 5.2857 42 .567.
60.5653 [ 4.22684 6 2574 (3] 35.2740 6 5.63813 45.405
64.3506 7 4.49102 7 7.71107 7 37.4786 7 5.9905: 48.2429
68.1360 8 4..75520 8 8.16466 8 39.6832 8 6.34290 51.0807
) 71.9213 9 01937 9 8.61826 9 41.8878 9 6.69528 9 53.9186
20 75.7066( 20 .28355| 29 9.07185] 20 44.09241 20 7.047671 20 56.7564
1 79.4920 1 L5477, 1 9.52544 1 46.2971 1 7.40005 1 59.5942
2 83.2773 2 .8119 2 9.97903 2 48.5017 2 7.75243 2 62.4320
3 87.0626 3 07608 3 10.43263 3 50.7063 3 8.10482 3 65.2698
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TABLES OF INTER-RELATION OF UNITS OF MEASUREMENT.
UNITS OF LENGTH.

1~ I, =0.126263 nnks=0.083333 6. = 0.027777
yds.=0.005050 rds.=0.001262 cha.lns=0 000015
miles = 2.540 cms. 0025400 meters.

1 link=7.92 ing.=0.66 ft.=0.22 Yds =0.04 rds.
=0.01 chaing=0.000125 miles=20.116 cms.=
0. 201168 meters,
ins.=1.515152 links=0.333333 yds.=
0. 060606 rds.=0.0151515 chains=(0.000189 miles=
30. 480 cma =0.304800 meters.

d.=36 ins.=4.54545 links=3 1t.=0.181818

rds = 0 0454545 chains = 0. 000568 miles =91.440 cms.
.914401 meters.

1 rd.=198 ins.=25 links= 165 1. =

5.5 yds.=

0.25 ehams 0003125 miles=502.9210 ems. =
5.029210 mq
1 cham 799 ing. =100 links=66 ft.=22 yds,=

4 1ds:=0.0125 miles.=2011.684 e¢ms.=20.11684

meters.

1 mile=63360 ins.=8000 links=5280 ft.=1760
yds, =320 rds.=80 chains=160934.72 cms.=1609.~
3472 meters.

1 em. =0.39 ing. = 0.049709 links = (0.03280833 ft.=
0.010936 yds. =0.001988 rds.=0.00049709 chains=
0.0000062 miles=0.01 meters.

1 meter =39.37 ins. =4.970960 links= 3.280833 ft.
=1.093611 yds.=0.198838 rds.=0.04970960 chains
=0.0006213 miles=100 cms.

UNITS OF AREA.

18q. in.=0, 0159423 sq lin.ks 0 00694444 sq. yds.
=0, 0000255 7 sq = ().0/ sq. chains=
0.000000159  acres = 0 0000000002491 Sq. miles=
6.4516 cms,=0.000645 sq. meters=0.000000064

hec tares.
g 1 8q. link 62 7264 8q. ins. =0.4356 sq. t. =0.0484
. chams =

q. It =144 sq ins =2 295884 sq. llnks—
01111111 yds. = 367309 sq. rds.=0.000229
sq. ehalns:r 000022956 acres 0.0000000358701 sq.
miles=929.0341 sq. ems.=0.092903 sq. meters=
0. 000009290 hectares.

yd. = 1296 8q. Ins.=20.6612 s8q. links=9 sq.
15, —0 03305785 8q. rds.=0.00206612 sq. chains=
0.000206612 acres = 0.000000322831 sq. miles=
8361.307 sq. ems. =0.836130 sq. meters= 0.000083613
hectares.

1 4. rd.=39204 sq. ins.=625 8q. links'=272.25
8q. 16.=30.25 sq. yds.=0.0625 sq. chains=0.00625
acres = 0 0000097656 8q. miles =252929.5 sq. cms.
=25.29295 sq. meters=0.002529295 hectares.

1 sq. chain=627264 sq. ins.=10000 sq. links=

UNITS OF
1 cu. in=0.000578704 cu. 1t =0.00002143347
yds, =16.387162 cms.=0.01638716 cu. dms.=
000001638716 cu. meters.

1 cu, ft.=1728 cu. ins.=0.0370370 cu. yds.=
28317.016 cu. cms.=28.317016 cu. dms.=0.028317-
016 cu. meters.

1 cu. yd.=46656 cu. ins.=27 cu. ft.=764559.4
cu. cms, =764.5594 cu. dms.=0.7645594 cu. meters.

4356 sq. ft.=484 sq. yds.=16 sq. rds.=0.1 acres=
0.00015625 sq. miles=404687 sq. cms.=404.6873
sq. meters=0.0404687 hectares.

1 acre=6272640 sq. in 100000 sq. links=
43560 sq. ft.=4840 sq. yds.=160 sq. rds.=10 sq.
chaing=0.0015625 sq. miles=404687 sq. ems.=
4046;873 sq. meters 0. 404687 hec res.

8q. o S(l
links = 0.00107638 sq. 0011959 8q. yds.=
0.000003953 sq. rds. = 0. 000000247 8q. chains=0.000-
00002471 acres = 0.00000000003861 8q. miles = 0.0001
sq. meters=0.00000001 hectares.

1 8q. meter =1549.9969 sq. rns.=24.7104 sq. links
=10.763087 sq 1t.=1.195985 sq. yds.=0.0395367
8q. rds.=0.002471 sq. chains=0.000247104 acres=
0.0000003861006 sq. miles=1000 sq. cms.=0.0001

hectares.

1 hectare= 15499969 sq. ins.=247104 sq. links=
1076387 sq. 1t.=11959.85 sq. yds.=895367 sq
rds.=24.7104 s8q, chalns=2.47104 acres=0.003861"

006 sq. miles = 10000000 sq. cms. = 10000 sq. meters,
VOLUME

1 =0.06102338 cu, ins.=0. 00003531445
cu. ft —000000130794 cu. yds.=0.001 cu. dms.
0000001 cu. meters,

1 cu. dm. =61.02338 cu. ins.=0.03531445 cu. ft.=
0.001307943 cu. yds.=1000 cu. cms.=0.001 cu.
eters
1 cu. meter =61023.38 cu. ins. =35.31445 cu. it. =
(11 .3079428 cu. yds.=1000000 cu. cms.=1000 cu.

UNITS Or CAPACITY—LIQUID MEASURE.

1 minim = 0.01666 fl. dr. =0.00208 fl. oz, = 0. 000520
ills=0.000130 1lig. pts.=0.00006510 liq.
.000016  gals.=0.06161 ml.=0.000061
0. 003759 cu, ins,
dr. =60 minims=0.125 fl. 0zs.=0.03125 gills
=0 0()7812 liq. pts.=0.003906 liq. qts.=0.000976
igals =3.69661 mis.=0.003696 liters=0.225586 cu.

fl. 0z.=480 mmuns 8 fl. drs.=0.25 gills=

00 25 llq pts. =0.03125 lig. qts.=0.007812 gals.=
29.5729 mls. =0.029572 llters—l 80469 cu ius

1 gill=1920 minims=32 fl. drs.=4 fl. 0zs.=0.25

fiq. .=0.125 liq. qts,=0. 03120 gals 118 292

mls, =0.118292 liters=7.21875 cu. ms.

1 iq Dt. —7680 min ms=128 fl. drs.=16 1.

=0.5 ts. =0.125 gals. =473 167 mls =

0 473167 mers 28 875 cu. ins.

liters =

1 lig. qt.=15360 minims=256 fl, drs. ‘32 fl.
0z8.=8 gills=2 1i pts 0 25 gals. = 946333 mls. =
0. 946333 liters = 57.75 ¢

gal. = 61440 mlnims 1024 fl. drs. =128 fl.
—32 gins—s lig. pts. =4 lig. qts.=3785.332 mls =
3.785332 liters=231 cu. ins.

1 ml. = 16.231 minims =0.27051 I, drs. = 0.0338147
fl. 0z8.=0.008453 gills=0.002113 liq. pts.=0.0010567
liq. lqts.=0.000264 gals.=0.001 liters=0.061025

cu. ins.

1 liter =16231.1 minims =270.518 fl. drs, =33.8147
fl. 028.=8.45368 gills.=2. 11842 liq pts. =1,05671
lig. gts.=0.264178 gals, = 1000 6902 0 cu. ins.

1 cu. in.=265.974 minims drs, =
0.554113 fl. ozs.=0.138528 m =0.0346320 liq.
pts.=0.0173160 lig. gts. 0004329 gals.=16.3867

mls. =0.0163867 liters.

UNITS OF CAPACITY DRY MEASURE.

1 dry pt.=0.5 dry qts. =0.0625 pks. =0.015625 bu.
=90. .;505 9 liters = 0.055060 dkl. =33.6003125 cu 1ns
1 dry qt.=2 dry pts.=0.125 pks.=0.0312,

=], 101 198 lltel‘s 0 110120 dkl. = 67.200625 eu ms
1pk.=16d g =8 dry qts.=0.25 bu.=8.80958

liters= 0 880958 ki, = 537.605 cu. ins.
u. =64 dry pts.=32 dry qts.=4 pks.=35.2383

1b
llters 3 52883 dkl. =2150.42 cu. ins.

1 liter=1.81620 dry pts, = 0908102 dry qts.=
0.113513 pks.=0.028378 bu.=0.1 dkl.=61.0250

cu ms
=18.1620 dry pts. =9.08102 dry qts.=
1 13513 pks =0.28378 bu. = 10 liters = 610. 250 ca. im
“in. = 0.0297616 dry pts.=0.0]48808 g
—0 00186010 pks, = 0.000465025 bu.~0.0163867 Ht-
ers=10.00163867 dkl.

UNITS OF MASS LESS THAN POUNDS AND KILOGRAMS.

r.=0.05 apoth, scruples=0.041666 dwt.=

apoth. scruple=20 grs.=0.8333 dwt. =

003657143 Av, 'dr.=0.016666 apoth. dr =0.002285 | 0. 7314286 av. drg.=0.333333 apoth. dl‘s ==0 045714

Av. 02.=0.002083 apoth or trpy o0z%.=0.000173
apoth, or troy Ibs,=0,000142 Av

mgs. =0.064798 grams=0.000064¢ kes.

lbs =64.798 | apoth. or troy 1bs.=0,

av. 0zs.=0.041666 apoth. or troy ozs.=0.003472
002857 av. lbs =1295. 9784
mgs. = 1.295978 grams=0.001295 kgs,
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UNITS OF MASS LESS THAN POUNDS AND KILOGRAMS—Conlinued.

1 dwt, =24 grs.=1.2 apoth
av. drs.=0.4 apoth. drs.= 0zs. = 0.
apoth, or troy 0zs.=0.00416 6 oth or troy lbs.=
0.003428 av. lbs =1555.1740 mgs.—~1 565174 grams
=0 001555 kgs.

1av, dr. =27 34375 grs. =1.367187 apoth. scruples
=1.139323 dwt.=0.455729 apoth. drs.=0.0625
av. 0zs.=0.066966 apoth. or troy ozs.=0.004747
apoth or troy ozs.=0.00390
mgs. =1,771845 grams=0.001771 kes.

1 apoth. dr.=60 grs.=3 apoth scruples =2.5
dwt. = 2.194286 av. drs =0.137142 av. ozs.=0:125
apoth or troy ozs.=0.010416 apoth or troy ibs.=
0.008571 av. lbs.=3887.9351 mgs.=3.887935 grams
=0 003887 kgs.

0z.=437.6 grs.=21.875 apoth scruples—
18. 22917 dwt.=16 av. drs.=7.29166 apoth. drs.=
0.911458 apoth. or troy ozs. =0. 075954 apoth or troy
1bs. =0.0625 av. lbs =28349.527 mgs. =28.349527
grams = 0.028349

1 apoth, or troy' oz =480 grg. =24 apoth scruples—
20 dwt =17.55428 av. drs. =8 apoth. drs. —10 97142
apoth ozs; =0.083333 apoth. or troy 1bs.=0.068571
:116'3 llbs =31103.481 mgs.=31.103481 grams 0.031-

Kgs.

scruples 0.8777143
Gbds
av. 05

6 av 1bs. = 1771.8454 |

1 apoth. or troy lb. =576 grs. =288 apoth. scruples
=240 dwt.=210.6514 av. drs.=98 apoth. drs.=
13.165714 av. ozs. = 12 apoth, or troy ozs. = 0.8228571
%Xl 11133 =373241.77 ngs. =373.24177 grams=0.373-

gs.
ax Ib, = 7000 grs. = 350 apoth, scruples = 291.6667
wt 2568 av. drs.=116.6667 apoth drs.=16 av.
4.583333 apoth. or troy ozs. = 1,216277 apoth.
8r4 ggg 2ll:»s = 453502427 mgs, = 453.69242 grams=

lag. = 0 015432 grs —0 0007716 apoth scr%ples—-
0.00064301 dwt. = 643833 av. 0025
apoth. drs.=0.000035 nv 028.=0 0000 apoth. or
troy_ozs.=0.000.002 apoth. or troy 1bs.=0.000002"
av 1bs. = 0. 001 grams = 0.000001 kgs.

gram = 356 grs. =0. 771613 apoth scrupleg\

5.432
=0 64301485/ dwt. =0.5643833 av. drs.=0.25720
apoth. drs{=0.035273 av. ozs.=0.0321507 -apoth,
or troy ozs. —0 002679 apoth. or troy bs. = 0,002204
av 1bs. =1000 mgs.=0.001 kgs.

1 kg. = 15432.. 356 grs, =771, 6178 a,pot,h scruples =
=643.01485 dwt.=564.38332 av. drs.=257.20594
apoth. drs.=35.27396 av. ozs.=32.150742 g oth
or troy.ozs.=2.679228 apoth. or troy 1bs,=2.204622
av. 1bs.=1000000 mgs.=1000 grams.

UNITS OF MASS GREATER THAN' AVOIRDUPOIS OUNCES.

1 av. 0z.=0.0625 av...1bs. —0 000625 short cwt.=
0.00003125 short tons=0.00002790179 long tons=
0.02834953 kgs.=0.l 00002834953 metric tons.

1 av, 1b.=16 av. ozs.=0.01 short cwt.=0.0005
short tons=0.0004464286 long tons=0.4535924277
kgs. = 0.00045359243 metric tons.

1 short cwt.=1600 av. ozs.=100 av.,lbs.=0.05
short tons=0.04464286 long tons=45.359243 kgs.=

0.045359243 metric tons.

1 short ton=32000 av. ozs.=2000 av. lbs.=20

short_cwt. =0.8928571 long tons=907.18486 kgs.=
0.90718486 metric tons:

1 long fon=35840 av. 0zs.=2240 av, 1bs.=22.4
short cwt.=1.12 short tons=1016.04704 kgs.=
1.01604704 metric tons.-

1 kg.=35.273957 av. 028, =2.20462234 av. 1bs, =
0022046223 shott cwt. =0.0011023112 short tons=
0.0009842064 long tons=0.001 metric_tons.

1 metric ton =35273.957 av. ozs.=2204.62234 av.
Ibs. = 22.046223 short cwt.=1.1023112 short tons=
0.98420640 long tons= 1000 kgs.

.

COMPARISON OF METRIC AND” CUSTOMARY UNITS, 1 TO 9.

Milli~ . . . Square “Sq. Centi- Square quare
Inches. meters. Yards. Meters. Rods. Meters. Inches. meters. Feet, etors.
0.039 37 =1 0.914 402 0. 198 838=1 0.155 00=1 0.092 90
1.828 804 0.397 677 =2 0.310 00 185 81
2.743 205 0.596 515=3 0.465 00 .278 71
3.657 607 0.795 354 =4 0.620 00 1371 61
4.572 0 0.994 192=5 0.775 00 .464 52
5.486 411 1.193 030 =6 0.930 00 .557 42
6.400 81 1.391 869 =7 1.085 00 .650 32
7.315 215 1.590 707 =8 1.240 00 .743 23
8.229 616 1.789 545 =9 1.395 00 .836 13
1.093 611=1
2.187 222 =2
3.280 833 =3
4.374 444 =4
5.468 056 =5
6.561 667 =6 6
7.655 278 =17 7
8.748 889 =8 '8 =40.233 68
9.842 500 =9 9 £ 45.262 89
Square Square Square  8q. Kilo-|| Cubie Cu. Centi-|{ Cubic Cubic Cubic Cubic
Yards. Meters. Miles. meters. || Inches. meters. Feet. Meters. Yards. Meters.
0.061 02=1 1=0.028 317 1=0.7646
0.122 05=2 =(.056 634 2=1.5291
0.183 07 =3 .084 951 3=2.2937
.113 268 . 4=3.0582
.141 585 5=23.8228
.169 902 6=14.5874
.198 219 7="5.3519
8 .226 536 8=16.1165
=7.5252 3.4749=9 .24 853 ' 9=16.8810
= 16.3872 13079=1"
32.7743 2.6159 =2
49.1515 3.9238 =3
65.5486 5.2318=4
81.9358 6.5397 =5
98.3230 7.8477=6
| 114.7101 9.1556 =7
9.5679 =8 131.0973 8 10.4635=8
10,7639 =9 147.4845 317.830 =9 11.7715=9
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Cuble - Cubie U.S.Fluid Miili~ U.S.Fluld Milli- U.S. Dry
Inches, Liters. Teet. LiterS. || "Dramg, liters. Ounces.  liters. Quarts,  Liters.
=0.016 386 7 1= 28316 0.270 52=1 0.033 815 = % 0.9081 =1
2= 2= 56.633 0.541 04 =2 0.067 629 = 18162=2
3= 3= 84.949 0.811 55=3 0.101 444 =3 2.7243=3
4= 4=113.265 1.082 07 =4 0.135 259 =4 3.6324=4
5= 5=141.581 1.352 59=5 . 0.169 074 =5 4.54056=5
6= 6= 169.898 1.62311=6 0.202 888 =6 5.4486 = §
7 7=198.214 1.893 63=17 0.236 703="7 6.3567 =7
8= 09: 8 == 226.530 2.164 14=8 .270 b1 7.2648=8
920,147 480 5] 9=2064.846 2434 66=9 0.304 333 8.1729=9
1.025=1 0.035 315==1 1 X f 1=1.1012
122.050=2 0.070 631 =2 2= 7.3932 2=2.2024
183.075=3 0.105 946 =3 3=11.0898 3=23.3036
244.100= 0.141 262 =4 4 =14.7865 4=4.4048
305.125= 0.176 577=5 5=18.4831 5=>5.5060
6.150 = 0.211 892=6 6=22.1797 6=6.6072
427175 = 0.247 208 =7 7=25.8763 7=7.7084
488.200 = 0.282 523 =8 8=29.5729 8=28.8096
9.225 = 0.317 839 =19 9 = 33.2695 9=9.9108
U. S Apoth. Troy Avoirdu-
Pecks., Liters Graing, Grams. Drams, Grams. || gupces. Gr8M8. [/5gig Ogg, Grams.
0.113 51=1 ,0.257 21=1 0.032 151 =1 0.035 274 =1
0.227 03=2 0514 41=2 0.064 301 =2 0.070 548 =2
0.340 54=:3 0.771 62=3 0.096 452 =3 0.105 822=3
454 05 =4 0.128 603 =4 0.141 096 =4
.| =5 0.160 754 =15 0.176 370 =15
. 08=6 . 0.192 904 =6 0.211 644=6
. 59= 0.225 055 =17 0.246 918 =7
0.908 10=8 .| 5 0.257 206 =8 0.282 192 =8
1.021 61=9 9 0.583 190 0.289 357=9 0.317 466 =9
1= 8810 15.: 43’4 =1 1= 31.103 1= 28.350
2=17.619 30.8647 =2 2= 62.207 2= 56.699
3=26.429 46.2971=3 3= 93.310 3= 85.049
4=35.238 61.7204 =4 4=124.414 4=113.398
5=44.048 77.1618=5 5=155.517 5=141.748
6="52.857 92.5941 =6 6=186.621 6 =170.097
7=161.667 108.0265 =17 7=217.724 7=198.447
$="70477 123.4589 =8 8 =248.828 8=226.796
9=179.286 138.8912 =9 9 =279.931 9 = 255.146
LENGTH—HUNDREDTHS OF AN INCH TO MILLIMETERS.
3 From 1 to 99 Hundredths.
Hun-
dredths [\] 1 2 3 4 5 6 7 8 9
of an in
2 254 0.508 0.762 1.016 1.270 1.524 1.778 2.032 2.286
10 2.540 2.794 3.048 3.302 3.556 3.810 4.064 4.318 4.572 4.826
20 5.080 5.334 5.588 .842 6.096 6.350 6.0604 6.858 7.112 7.366
30 .62 .874 .128 8.382 8.636 8.890 9.144 9.398 9.652 9.906
40 10.160 | 10.414 | 10.668 | 10.922 | 11.176 | 11.430 | 11.684 | 11.938 | 12.192 { 12.446
50 12.700 | 12.954 | 13.208 | 13.462 | 13.716 | 13.970 | 14.224 | 14 478 | 14.732 | 14.986
60 15.240 | 15.494 | 15.748 | 16.002 | 16.256 { 16.510 | 16.764 | 17.018 | 17.272 | 17.526
70 17.780 .0 18.288 | 18.542 | 18.796 | 19.050 | 19.304 | 19.558 | 19.812 | 20.066
80 20.320 | 20.574 | 20.828 | 21.082 | 21.336 | 21.590 | 21.844 | 22.098 | 22.352 | 22.606
- 90 22.860 | 23.114 | 23.368 | 23.622 | 23.876 | 24.130 | 24.384 | 24.638 | 24.892 | 25.146
LENGTH—MILLIMETERS TO DECIMALS OF AN INCH
/' , From 1 to 99 Units.
Milli-
meters 0 1 2 3 4 l 5 l 6 | 7 8 9
0.0393 | 0.0787 | 0.1181 | 0.1574 | 0.1968 | 0.2362 | 0.2755 | 0.3149 | 0.3543
10 0.3937 .4330 .4724 .5118 5511 .5905 .6299 .6692 .708 .7480
20 .7874 .8267 .8661 .9055 .9448 L9842 | 1.0236 | 1.0692 | 1.1023 | 1.1417
30 1.1811 | 1.2204 | 1.2598 | 1.2992 | 1.3385 | 1.3779 | 1.4173 | 1.4566 .4960 | 1.5354
.40 1.5748 | 1.6141 | 1.6535 | 1.6929 | 1,7322 | 1.7716 | 1.8110 | 1.8503 | 1.8897 | 1.9291
50 1.9685 | 2.0078 | 2.0472 | 2.0866 | 2.1259 | 2.1653 | 2.2047 | 2.2440 | 2.2834 | 2.3228
60 .3622 | 2.4015 | 2.4409 | 2.4803 | 2.5196 | 2.5590 | 2.5984 | 2.6377 | 2.6771 | 2.7165
70 2.7559 | 2.7952 | 2.8346 .87 2.9133 | 2.9527 | 2.9921 | 3.0314 | 3.070: 3.1102
80 3.1496 | 3.1889 | 3.2283 | 3.2677 | 3.3070 | 3.3464 | 3.3858 | 3.4251 | 3.4645 | 3.5039
90 3.5433 ) 3.5826 ) 3.6220 | 3.6614 | 3,7007 | 3.7401 | 3.7795 | 3.8188 ) 3.8582 | 3.8976

Though the figures in the above table do not extend beyond 99 units they serve as a full and sufficient
ba,sns for calculations extending to any degree beyond The same statement is applicable to any of the
metric tables printed in this Almanac.
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COMPARISON OF THE VARIOUS TONS AND POUNDS IN USE IN THE U. S.

TROY POUNDS, |Avoirdupois Lbs. Kilograms. Short, Tons. -Long Tons. Metric Tons.
1 .822 857 0 373 000 411 43 0.000 367 3¢ 0.000 373 24
2 .645 71 0.746 48 0 000 822 86 0.000 734 -} 0.00
3 .468 57 .119 73 0 001 234 29 0.001 102 .| 0.00 9 73
4 .291 43 492 97 0.001 645 71 | 0.001 469 39 0.00 2 97
5 4.114 29 .1.866 2 0.002 057 14 0.001 836 73 0.00 6 21
6 4.937 14 .239 45 0.002 468 5 0.002 204 08 0.00 9 45
7 .760 00 .612 69 0 002 880 00 0.002 571 43 0.002 612 69
8 6.58% 86 .985 93 0.003 291 4 0.002 938 78 0.002' 985 93
9 7.405 71 .359 18 0.003 702 86 0.003 306 12 0.00 9 18
1.215 28 1 .453 59 0.0005 0.000 446 43 0.000 453 09
2.430 56 2 .907 18 0.0010 0.000 892 86 0.00 7 18
3.645 83 .360 78 0.0015 0.001 339 29 0.00 0 78
4.861 11 .814 37 0.0020 0.001 785 71 0.00 4 37
6.076 39 P .267 96 0.0025 0.002 232 14 0,00: 7 96
7.291 67 .721 55 0.0030 0.002 678 57 0.00 155
8.506 94 175 15 0.0035 0.003 125 00 0.00 5 15
9.722 22 3 .628 74 0.0040 0.003 571 43 0.003 628 74
10.937 50 ) .082 33 0.0045 0.004 017 86 0.004 082 33
2.679 23 2.204 62 0.001 102 31 0.000 984 21 0.001
5.358 46 4.409 24 2 0.002 204 62 0.001 968 41 0.002-
8.037 69 .613 87 0.002 306 93 0.002 952 62 0.003
10.716 91 .818 49 4 0.004 409 24 0.003 936 83 0.004
13.396 14 11.023 11 0.005 511 56 0.004 921 03 0.00
16.075 37 13.227 73 0.006 613 87 0.005 905 24 0.00!
18.754 60 15.432 36 0.007 716 18 0.006 889 44 0.00
21.433 83 17.636 98 3 0.008 818 49 0.007 873 65 0.00
24.113 06 19.841 60 ) 0.009 920 80 0.008 857 86 0.009
2430.56 - 2000 907.18 1 0.892 87 0.907 1
4861.11 4000 1814.37 2 1.785 71 1.814 3
7291.67 6000 2721.55 3 2.678 57 2.721 5
9722.22 8000 3628.74 4 3.571 43 3.628 74
12 152.78 10 000 4535.92 5 4.464 29 4.535 9
14 583.33 i 12 000 5443.11 6 5.357 14 5.443 1
17 013.89 14 000 6350.29 7 - 6.250 00 6.350 2
19 444 .44 16 000 7257 .48 8 7.142 86 7.257 4
21 875.00 18 000 8164.66 9 8.030 71 8.164 6
2722.22 2240 1016.05 1.12 % 1.016 0.
5444 .44 4480 2032.09 2.24 2.032 0
8166.67 6720 3048.14 3.36 3 - 3.048 14
10 888.89 8960 4064.19 4.48 4 4.064 1
13 611.11 11 200 5080.24 5.60 b5 5.080 2 N
16 333.33 13 440 6096.28 6.72 6 6.096 2
19 055.56 15 680 7112.32 7.84 7 7.112 32
777.78 17 920 8128.38 8.69 8 8.128 38
24 500.00 20 160 9144.42 10.08 9 9.144 42
2679.23 2204 .62 000 1.102 31 0.984 21 1
5358.46 4409.24 2000 2.204 62 1.968 41 2
8037.69 6613.87 3000 3.306 93 2.952 62 3
10 716.91 8818.49 4000 4.409 24 3.936 83 4
13 937.50 11 023.11 5000 5.511 56 4.921 03 b
16 075.37 13 227.73 6000 6.613 87 5.905 24 6
18 754.60 15 432.36 000 7.716 18 6.889 44 7
21 433.83 17 636.98 8000 8.818 49 7.873 65 8
24 113.08 19 841.60 9000 9.920 80 8.857 86 9

The metric system was made permissable in the United Kingdom in 1897. The Royal Commission
which regorted on the subject In 1904 stated that the system was first introduced in France in 1793, and

it took 4

years before thi

final establishment.

of the Empire.

% In the Netherlands the date
and at the end of 80 yeats the system was not generally adopted. The ol
more favorable, and the introduction of the measure in 1868 was followed
after the many changes incident to the birth

‘When the

Winchester to imperial measures in 1824 it took until 1838 to carry out the change.

TEST LIST OF WORDS TO DEFINE.
(By Prof, Lewis M. Terman of Stanford Univ.)

orange
bonﬂre

' (mellow

por’
impolite
plumping
outward
lecture
dungeon
southern,
noticeabie
muzzle
quake
civil

treasury
receptlon

bility to glve seven
cabulary ot 13,500 words *

jaggler
majesty
i brunette

sportive
hysterics
Mars
repose

wteit
seuliarity

coinage
mosaic

bewail
dlsproportionate
dllam ted

consclentlous
avarice
artless
priceless
swaddle
tolerate
gelatinous

. |depredation

promontory
ﬂ'ustrute
milkso:

pmlanchropy

drabble
harp

embody
infuse
flaunt
declivity
fen
ochre
exaltation
incrustation
laity
selectman
sapient

of first introduction was 1816,
rcumstances in Germany were
by adoption in 1872, shortly
British Isles changed from the

retroactive
achromatic
ambergris

lcaguistry

paleology
perfunctory
precipitancy
‘theosophy
piseatorial
sudorific
parterre
homunculus

limpet
complot

itions from the a.bove list indicates the possession of & worklng Vo~

 profesgor.



MILITARY SHARPSHOOTERS’ AVERAGCE CHART.
(Compiled by the du Pont Company.)

. ) ,THlE figures in the “out of"’ columns represent the percentage of 100, or perfect score, achieved by the marksman who makes the misses indicated In tbe “miss-
ng” column.

Missing., |OUt 0fjout ofjout ofjOut ofjOut of|Out ofjOut ofjOut ofjOut offOut, offOuUt offOus ofjOut ofjOut ofjOut of|Out ofjOut of) Out offOus ofjOut ofjOut of
o 15 20 25 30 40 45 50 60 75 80 90 | 100 | 105 | 12 125 | 185 | 140 | 150 | 160 | 175 | 180
1 96.00| 96.67} 97.50| 97.78| 98.00| 98.33| 98.67| 98.75| 98.89| 99.00| 99.05| 99.17| 99.20| 99.26| 99.29| 99.33| 99.38] 99.43| 99.44
2.. 92.00] 93.33| 95.00( 95.56| 96.00| 96.67| 97.33| 97.50( 97.78| 98.00| 98.10f 98.34| 98.40| 98.52| 98.58( 98.67| 98.75} 98.86{ 98.89
3.. 8.00] 90.00f 92.50| 93.34| 94.00] 95.00| 96.00| 96.25| 96.67| 97.00| 97.15| 97.50( 97.60| 97.78| 97.86{ 98.00| 98.13| 98.28} 98.33
4. 4.00] 86.67| 90.00] 91.12 92.00| 93.33} 94.67| 95.00] 95.561 96.00| 96.20| 96.67| 96.80| 97.04| 97.15| 97.33| 97.50} 97.71| 97.78
5.. 0.00| 83.33| 87.50f 88.89| 99.00{ 91.67| 93.33| 93.75| 94.44| 95.00| 95.24p 95.841 96.00| 96.30| 96.43| 96.67| 96.88} 97.14| 97.22
6.. 6.001 80.00f 85.00f 86.67| 88.00| 90.00| 92.00| 92.50| 93.33| 94.00] 94.29/ 95.00] 95.20( 95.56( 95.72| 96.00| 96.25| 96.57! 96.67
7. 72.00| 76.67| 82.501 84.45| 86.00| 88.33| 90.67) 91.25| 92.22| 93.00| 93.34| 94.17| 94.40| 94.82 95.00| 95.33|-95.63} 96.00} 96.11
8. 8.00! 73.33| 80.00f 82.23| 84.00{ 86.67| 89.33] 90. 111 92.00{ 92.39| 93.34| 93.60( 94.08| 94.29| 94.67| 95.00| 95.43| 95.56
9. 54.00f 70.00] 77.50{ 80.00| 82.00f 85.00{ 88.00f 88.75 90.00| 91.00| 91.43| 92.50| 92.80| 93.34/ 93.58| 94.00{ 94.38| 94.86 95.00
10. 0.00| 66.67] 75.00| 77.78| 80.00| 83.33} 86.67| 87.50| 88.89| 90.00| 90.48| 91.67| 92.00] 92.70| 92.86| 93.33| 93.75| 94.28| 94.44
11. 6.001 63.33| 72.50( 75.56| 78.00| 81.67| 85.33| 86.25| 87.78| 89.00( 89.53| 90.84| 91.20( 91.86| 92.15| 92.67| 93.13[ 93.71 93.80
12. 52.00| 60.00; 70.00| 73.34} 76.00; 80.00| 84.00} 85.00| 86.67| 83.00| 88.58] 90.00( 90.40| 91.12| 91.43| 92.00| 92.50{ 93.14} 93.33
13. 48.00] 56.67| 67.50| 71.12| 74.00| 78.33| 82.67 .75 .56| 87.00-87.62] 89.17| 89.60| 90.38| 90.72| 91.33 .88 .57192.78
14, 44.00( 53.33| 65.0! -891 72.00| 76.67| 81.33| 82.50| 84.44| 86.00| 86.67| 88.34| 838.80| 89.63| 90.00| 90.67| 91.25| 92.00{ 92.22
15. 0.00] 50.00| 62.50| 66.67| 70.00| 75.00f 80.00| 81.25| 83.33| 85.00( 85.72/ 87.50| 88.00( 88.89| 89.29| 90.00| 90.63| 91.43| 91.67
16. 6.001 46.67| 60.00| 64.45| 68.00| 73.33) 78.67| 80.00| 82.22| 84.00| 84.77| 86.67| 87.20| 88.15/.88.58| 89.33| 90.00} 90.86| 91.11
17.. 2.00| 43.33| 57.50| 62.23| 66.00{ 71.67| 77.33| 78.75 .11} 83.00| 83.81| 85.84| 86.40| 87.41| 87.86| 88.67 .38} 90.28} 90.56
18.. 8.00] 40.00{ 55.00{ 60.00] 64.00| 70.00! 76.00 .50 .001 82.00! 82.86| 85.00| 85.60| 86.67| 87.15| 83.00 .75 89.711 90.00
19. 4.00] 36.67| 52.501 57.78| 62.00| 68.33| 74.67| 76.25| 78.89| 81.00| 81.91| 84.17| 84.80| 85.93| 86.43| 87.33| 88.13| 89.14| 89.44
20. 0.00| 33.33| 50.00| 55.56| 60.00| 66.67| 73.33] 75.00{ 77.78| 80.00! 80.96| 83.34| 84.00| 85.19{ 85.72! 86.67| 87.50| 88.57| 88.89
21. 6.00( 30.00| 47.50f 53.34| 58.00| 65.00| 72.00| 73.75| 76.67| 79.00| 80.00| 82.50| 83.20 84.45| 85.00| 86.00| 86.88| 88.00| 88.33
22. 12.00} 26.67] 45.00| 51.12| 56.00| 63.33| 70.67| 72.50] 75.56| 78.00| 79.05| 81.67| 82.40| 83.71| 84.29| 85.33| 86.25| 87.43 87.78
23. 8. 4.00| 61.67| 69.33| 71.25| 74. 7.00| 78.10( 80.84| 81.60( 82.97| 83.58| 84.67| 85.63| 86.86{ 87.22
24. 4. 2.00] 60.00f 68.00f 70.00| 73.33! 76.00| 77.15| 80.00| 80.80| 82.23 .86 84.00 .00} 86.28 .67
25. 0. 0.00| 58.33| 66.67| 68.75| 72.22| 75.00| 76.20| 79.17| 80.00| 81.49| 82.15| 83.33| 84.38| 85.71} 86.11
48.00] 56.67| 65.33| 67.50| 71.11| 74.00} 75.24| 78.34| 79.20| 80.74| 81.43| 82.67| 83.75| 85.14 85.56
46.00f 55.00] 64.00| 66.25! 70.00| 73.00{ 74.29| 77.50; 78.40{ 80.00{ 80 72| 82.00| 83.13| 84.57 85.00
44,00 53.33| 62.67| 65.00( 68.89| 72.00| 73.34| 76.67} 77.60| 79 26| 80.00| 81.33| 82.50} 84.00| 84.44
42.00 .67| 61.33| 63.75| 67.78| 71.00| 72.39| 75.84| 76 80| 78.52| 79529| 80.67 .88/ 83.43 .89
0.00{ 50.00| 60.00| 62.50| 66.67| 70.00| 71.43| 75.00! 76.00| 77.78| 78758| 80 00 81.25| 82.86 .33
8.00} 48.33| 58.67| 61.25] 65.56] 69.00] 70,48} 74.17 .20§ 77.04| 77.86| 79.323| 80.63| 82.28 .78
6. 00| 46.67| 57.33| 60.00| 64.44| 68.00] 69.53| 73.34 401 76.30| 77.15| 78.67| 80.00{ 81.71 .22
4.00| 45.00( 56.00| 58.75 63.33| 67.00| 68.58( 72.50 60| 75.56 76.43| 78.00( 79.38{ 81.14 .67
2.00| 43.33| 54.67| 57.50| 62.22| 66.00] 67.62| 71.67| 72.80| 74.82| 75.72| 77.33| 78.75| 80.57 L1
0.00| 41.67| 53.33| 56.25| 61.11| 65.00| 66.67| 70.84{ 72.00| 74.08| 75.00| 76.67| 78.13| 80.00} 80.56
8.00{ 40.00{ 52.00f 55.00| 60.00{ 64.00f 65.72| 70.00f 71.20| 73 34| 74.29| 76.00| 77.50( 79.43| 80.00
6.00] .33| 50.67| 53.75| 58.89| 63.00| 64.77| 69.17| 70 40| 72.70| 73.58) 75.33| 76.88| 78.86 .44
4.00| 36.67| 49.33| 52.50{ 57.78| 62.00| 63.81| 68 34| 69.60| 71.86| 72.86| 74.67| 76.25| 78.28| 78.89
2.00{ 35.00| 48.00| 51.25| 56.67| 61.00( 62.86{ 67.50{ 68.80| 71.12} 72.15| 74.00( 75.63| 77.71} 78.33
0.00 .33] 46.67| 50.00| 55.56| 60.00f 61.91} 66.67] 68.00{ 70.38| 71.43| 73.33| 75 00} 77.14 .78
8.00 .67] 45.33| 48.75| 54.44| 59.00| 60.96| 65.84| 67.20| 69.63| 70.72| 72.67| 74.38| 76.57] 77.22
6.00{ 30.00} 44.00f 47.50{ 53.33| 58.0C| 60.00| 65.G0| 66.40! 68.89) 70.00f 72.00 73.75| 76.00| 76.67
4.00| 28.33| 42.67| 46.25] 52.22| 57.00| 59.05| 64.17| 65.60| 68.15| 69.29| 71.33| 73.13}] 75.43| 76.11
2.00{ 26.67| 41.33| 45.00{ 51.11| 56.00{ 58.10| 63.34| 64.80| 67.41| 68.58| 70.67| 72.50| 74.86 .56
0.00{ 25.00( 40.00f 43.75| 50.00{ 55.00! 57~15| 62.50{ 64.00! 66.67| 68.86| 70.00| 71.88| 74.28} 75.00
8.00] 23.33| 38.67| 42.50{ 48.89 0] 56.20| 61.67| 63.20] 65.93| 67.15| 69.33| 71.25{ 73.71} 74.44
6.00| 21.67| 37.33| 41.25| 47.78| 53.00| 55.24| 60.84| 62.40| 65.19| 66.43| 68.67| 70.63[ 73.14 .89
4.00{ 20.00| 36.00( 40.00| 46.67| 52.00( 54.29| 60.00{ 61.60| 64.45| 65.72| 68 00{ 70.00{ 72.57| 73.33
2.00] 18 33| 34.67| 38.75] 45.56] 51.00| 53.34| 59.17/ 6l 63.71| 65.00| 67.33| 69.38] 72 00] 72.78
0.00} 16.67} 33.331 37.50] 44.441 50.00] 52.39] 58.34| 60.00] 62.97| 64 29| 66.67| 68.75] 71.431 72.22
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116 Poisons—How to Treat.
POISONS AND THEIR ANTIDOTES.
’ (From American National Red Cross textbook on first aid.)
! TABLE L.~—Polsons for which an emetic s always given first., '
POISON. Symptoms. Treatment (Besides Emetic).
UNENOWN .« 4 evensosssoreovoaas|oseeaaeanesonsassaneenasssnsse..|Stimulants; soothing liquids.
ALCOHOL? Giddiness, gwaying of body, inability|Hot coffee or aromatic spirits of

Inany form~—rum, gin, whiskey
proofspirits, ete., also methyl
alcohol,

to stand. Face flushed, eyes red,
skin clammy, weak pulse, may be
convulsions” and unconsciousness.

\

ammonia, Try to arouse, but if
weak do not exhaust by making
walk. Dash cold water on face and
chest. When somewhat recovered,
wrap warmly and put to bed.

ARSENIC: | Severe pain in stomach, purging,
Found in rat poisons, vermin| severe cramps legs, vomiting,
killer, Paris green, Fowler's| dryness of throat, cold sweats,
solution. Sometimes in tinned| profound shock.

+ fruits and beer.

Much lukewarm water. Magnesia
in large quantity or dialyzed iron
in Ys-ounce doses, repeated.
Beaten-up eggs or castor oil and
stimulants. Warmth and rubbing.
It rat poison has been taken, treat
as for poisoning by arsenic.

v

LEAD:
Sugar of lead, lead paint, white
lead.

Throat dry, metallic taste with much
thirst, colic in abdomen, cramps in
legs, cold sweat; sometimes paraly-
sis of legs and convulsions.

% ounce
water.
liquids.

Eé)som salts in tumbler of
* Stimulants and soothing

OPIUM:

Laudanum, morphine, pare-
gorie, some soothing syrups and
cough mixtures.

Drowsiness, finally unconsciousness;
pulse full at first, then weak;
breathing full and slow at first,
gradually slower and shallow; pin-~

May have difficulty in getting emetic
to work; plenty of strong coffee.
Try to arouse by speaking loudly
and threatening, but do not ex-

head_pupils; face flushed, then| haust by compelling to walk, etc.
purple. Stimulantsandartificialrespiration.
PHOSPHORUS: Seg ere pain in stomach, vmiting.|Epsom salts, 5 ounce in tumbler of

In matches, phosphorus paste
in many rat poisons and vermin
killers, often with arsenic.

kin ig dark and may have'odor of
hosphorus. Bleeding from nose,
oody purging. Convuls.ons.

jox=RO]

water, or magnesia. Stimulants.
Soothing liquid best. Milk. Avold
fats and oils. .

PTOMAINE: :
Poisoning by decayed meat,
fish, milk, or ice cream.

Nausea, vomiting, purging. Skin
cold and clammy. Pulse weak.
Severe pain in abdomen, cramps,
great prostration and weakness.
Often eruption on skin.

Purgative, castor oil or Epsom salts.
Teaspoonful of powdered char-
coal, and repeat. .

STRYCHNINE—NUX VOMICA:
Strychnine is frequently used
on meat to poison animals and
in some vermin killers.

Convulsions, very severe, alternating
with cramps, affecting all muscles
of body. Back is_ bowed up by
spasms of muscles. Jawsarelocked.
Spasm of muscles is so great that it
prevents breathing, so face be-
c¢omes dusky.

Powdered charcoal, if possible in
large quantity. Follow with' an-
other emetic. Absolute quiet so
as not to bring on convulsions.

TABLE 1I.—Potsons for which an emetic should not be given first.

POISON.

Symptoms.

‘' Treatment.

MERCURY:
Corrosive sublimate, antiseptic
tablets. Other salts of mercury
much less commonly used.

Corrosive sublimate is very irritating,
80 when taken turns mouth, lips,
and tongue white. Mouth is
swollen and tongue is shriveled;
always metallic taste in mouth.
Pain in abdomen. Nausea and
vomiting mucus and blood, bloody
purging, cold clammy skin, great
prostration, and convulsions,

First, give white of egg or whole egg
beaten up; flour and water, but
not so good. KEmetics, soothing

B
liquids, and stimulants.

NITRATE OF SILVER:
Lunar caustic.

Pain in mouth and stomach; mouth!
first colored white, then black;
vomit first white then turns black.

Common salt dissolved in water, or
milk very frequently. Then emetic,
Afterward soothing lquids and
stimulants.

TABLE II1.—Polisons for which an emetic should

never be given.

POISON.

Symptoms.

Treatment.

T
Strong corrosive acids:
CET!

2. HYDROCHLORIC (spirits of

salt).
3. Nm*‘n}c (aqua fortis).
4. SULPHURIC (vitriol).

Very severe burning pain in_mouth,
throat, and stomach. Wherever
acld touches skin or mucous mem-,
brane they are destroyed. Xre-
quently vomiting .and purging.
More or less suffocation from
swelling_of throat, great prostra-
tion and shock.

An alkali to neutralize acid. Best,
Magnesia or chalk in water, given
frequently and freely. la .ie, whit-
ing, baking soda, plaster, tooth
powder, or even wood ashes may
all be used for alkali, or ammonia,
a tablespoonful to 2 cups of water,
but those mentioned above are
better as they are less irritating.
Afterwards, soothing liquids, milk,
milk and egg, olive oil. Stimulants
are practically always required. If
acid hag entered air passage, may

inhale fumes of ammonia.
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TABLE 1IL—Poisons for wiich an emetic should mever be given.—Conilnued.

POISON.,

Symptoms.

Treatment.

OXALIC ACID (salts of lemon or
sorrel).

\

Much

like corrosive acids just
named, but not so much burning
of lips, ete.

Magnesia, chalk, and water or lime-
water to neutralize acid. Then 1
?unce of castor oil and stimulants

reely.

CARBOLIC ACID (phenol):
(Very commonly used in at-
tempts at suiclde.)

Tt is also a powerfﬁl corrosive poison

which eauses great pain and vomit-
ing. ‘Severe case: Unconscipusness
very soon and early death. Usually
easy to tell by odor of acid and
burn, which with pure acid is
white and with impurg, black.

Rinse mouth with pure alcohol. If
grown person, should swallow 3 or

with an equnl quantity of water.
Follow this in 5 minutes with 2
tabl eﬂpoonfms of Epsom salts dis-
solved in a little water. Though
not 8o good, limewater may be

to rinse mouth, several
glasses of it being swallowed;
or 4 raw eggs ma{ be given or
cagtor or sweet of Stimulants
always, and keep warm.

Strong caustic alkalies:

. AMMONIA: Strong ammonia,
ammonia liniment, cam-|
phor liniment.

2. LiMe: Quicklime.
3. PoTasH: Caustic potash. -

. SopA: Caustic soda.

Much like corrosive acids.

Immedi-|
ate severe burning, pain in mouth,
throat, and stomach. Vomiting
and purging. Alkali destroys
tissues of mouth it has touched.
Severe shock and suffocation from
swelling.

An acid to neutralize alkali. Vmeghr,
lemon or orange juice. 'Tartaric or
citric acid in_ plenty of water,
Soothing li(}ulds. stimulants. If
cannot swallow, may inhale acetic
acid or vinegar from a pocket
handkerchief.

CAUTION: In giving any antidote do not wait for it to dissolve but stir it up in any fluld which can
be obtained except oll, and give it at once.

CHIEF ZOOLOGICAL CARDENS OF THE WORLD.
(Revised by W. T. Hornaday, Director New York YOOloglcal Gardens, Bronx Park.)
The dates are those when the collections were founded.

Africa:

lgglgiers, Jardin d’essai (Hamma),
Alexandria, Nouzha Garden, 1907.
Giza, Cairo, 1891,

Zagazig, 1911.

Bloemfontein,

Bulawayo, Norm Pmk 1911,
Durban, Mitchell Park
Johannesburg, Eckstein Park.
M:}topo, S. Rhodesia, Rhodes Park,|

Pretoria, Nat'l. Zoological Gardens,
1898.

Khartoum, \1901.
Merowe, Dongola, 1901,
Singa, 1907. Branch of Giza.

America, Nor th—-—
Toronto, High P:
‘f'oronto, Riverdale Park about|

Vancouver Stanley Park.

United States—

Anaconda, Mon., Washoe Park.
Atlanta, Ga., Grant Park.
Auburndale, Mass.,, Norumbega,

Park, 1898,

Baltimore, Md., Druid Hill Park.
Boston, Mass Franklin Pa.rk 1912.
Brooklyn Prosnect P
Bufialo, N. Y., The Park, 1895
Butte, Mon., The Garden:

Cedar Rapids, Ia., Clty Pu.rk, 1908.
Cincinnati, 1875.

Chicago, meoln Park.

Cleveland, Wade Park, 1893.
Columbus, Ohio, Olantangy Park.
Davenport, Ia., Fizerary P’k., 1910.
Denver, Col,, City Park.

Des Moines, Ia., Grandview Park.
Detrolt, Mi¢h., Belle Isle Park,
Kansas City, Mo., SWODer Pk., 1908
Lafayette, Ind., 191

.Aﬂngtﬁn, Mads., Le}.ington Park,

Los Angeles, Cal,, Eastlake Park.

Memphis, Tenn., Overton Pk., 1908

Milwaukee, Wis., Wash. Pk., 1905.

Minneapolis, Longfellow Gardens.

Muncie, Ind., 1911,

New York, Central Par

N«%!v El{gork 9Zoc»loglcal Park (Bronx|
ar]

Oklahoms, City, Okla., ¥908.

Omaha, Neb.. Riverviéw Park.

Pniladelphia, Fairmount Pk., 18.)9

Pittgburgh, Pa., Highland Park.

Portland, Ore., City Park, 1899.
Providence, Roger Williams Park,
Pueblo, Col., City Park.
Reading, Pa., 1911.
Rochester, N, Y., Seneca P‘u‘k
St. Joseph, Mo., Krug Par!
\t Louis, Mo., Forest Park

t. Paul, Minn., Como Park.
Sa]t Lake (,it,y Liberty Park.
San Franeisco, Golden Gate Park.
Seattle, Woodland Park.
S pokane, Manito Park.
Springfield, Mass.,. Forest Park.
Tacoma, Point Defiance Park.
Toledo, Otway Park, 1900,
Troy, , Zoological Park.
Waslungton, Nat'l Zoological Park,
Wichita, Kan., Riverside Park.
West Indies—

Barbados, Government Park.
America, South-—

Buenos Ayres, 1874,
fia Plata, In Museum Garden.
Mendoza, about 1908.
Para, Museu Goeldi.
Rio de Janeiro
%:xo%lPaulo. near Santos.

uinta.
Santiago, Quinta Normal.

Lima.
Montevideo, Villa Dolores.
Asia—
Rangoon, Victoria, Memorial, 1906.
Canton, 1911,
Peking, 1906.
Salron, Cochin-China.
Baroda. State Garden
mbay, Victoria Gardens, 1870.

Caloutta 1875.

Jaipur, 1875, kept up by Maharaja.

Lahore.
'|Madras, 1858.
Mysore, 1892, kept up by Maharaja.
Pershawur, 1909.
Secunderabad, Hyderabad.
Trivandrum, Travancore,
Kyoto, Okazaki Park, 1903
Osaka, in Museum Groun
Tokyo, Uyeno Park, 1881 Imperlal
Australasia—

Adelalde, 1879.
Brisbane, Yaronga Park, 1912,

1859.

ception, small menagerie in

Hobart, Tasmania, Beaumaris.

Melbourne, 1857.

Perth, 1898.

Rockhampton, Queensland (Aus-
tralian fauna).

Sydney, 1879.

Wellington, New Zealand, 1908.

perial Menagerie.
Antwerp, 1843.
Birmingham, bot, and menag., 1910,
London, Regent’s Park, 1898,
Manchester, Belle Vue, 1836,
Woburn, Beds., Duke of Bedford's.
Dublin, Phoenix Park, 1830.
Rdinburgh, 1913,
Cardiff, Victm‘iu Park, about 1903.
Bulgaria, Sofia.
Copenhagen, 1859.
Lyons, Parc de la Tete d’or, 1857
Marseilles, 18565.
Paris, Jardin_des Plantes, 1793,
Toulouse, in Jardin des Plantes.
B 1844,

Dresd: 1.
Dusseldorf, 1874.
I'rauktorr,-on-Main, 1858,
Hamburg, 3.
Hanover, 1 ¥
Karlsruhe, 1864.
Komgsberg, 1896.

eipsie, 1876.

Mulhausen, 1, E., 1868.
Munich, 1910, society.
Munster, 1, W., 1868.
Nurember%, 2.
Stuttgart, Doggenburg, about 1907.
Athens.
Amsterdam, 1838.
1863.

ue,
Rotterdam 1857.

Budapest, reopened 1912.

ome, 191

isbon, ParquedesLaranjeiras, 1883.
Bucharest.

Ascania Nov

Helsmgfors. I‘lnla,nd 1888.
Moscow, 1864.

Petrograd,

Warsaw, Poland, 1911.
Barcelona, 1892.

Madrid, 1774.

Basel, 1874.

espoonfuls of slcohol mixed ..

Europe—
Cracow, Park Krakowski.
Schonbrunn, Vienna, 1752, Im-

N
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Christmas, New Years, and Thanksgiving.

CHRISTMAS, NEW YEARS AND THANKSGIVING.
(From the London Times.)

. CHRISTMAS. .

THE agsociation with Christmas of bright suony
light, and more _especially of candles and the Yule
log, not with the intention of providing warmth,
but for strictly ceremonial purposes, dates from re-
mote_ages. In the Roman calendar of the Julian
Epoch the 25th of December was taken as the win-
ter solstice, and since the sun began to increase in
power, from that day onward it was actually re-
garded as the sun’s birthday. Now the disciples of
the Persian god Mithra resembled the Zoroastrians
in worshipping the sun; in fact, they regularly iden-
tified Mithra with the sun, and so his birthday, too,
was naturally held to be the 25th of December.

It was not until the end of the third or the begin-
ning of the fourth century that this date was also
kept as the birthday of Christ by the Western Church.
Previously to that the Western Christians had not
celebrated Christ’s birthday at all. The reason
for making the festival of Christ’s nativity coin-
cide with that of Mithra and the sun was that it
gave an opportunity of making converts; ‘‘of trabs-
ferring,” as Dr. Frazer says, ‘‘the devotion of the
heathen from the sun to him who was called the
Sun of Righteousness.” The kindling of brilliant
and solemn lights continued to be part of the cere-
monial; Mithra no doubt feeling, like Osiris in Mil-
ton’s great ode. But the Christmas festivities, be-
sides being celebrated with lights, were from time
immemorial made the occasion of rejoicings on the
part of serfs, bondmen, slaves, and all others who in
any sense were “in service.” Good will toward
men wag_on this occasion shown more particularly
to those in a station below you, who were not only
allowed but who demanded it as their traditional
right to be entertained on terms of equality and
even superiority to yourself. This was a survival
from the old Saturnalia at which it was the cus-
tom for the distinction between master and slave
to be temporarily abolished. Not only were the
slaves in Roman_times invited to sit at table with

* thelr masters and given full license to laugh at them

and otherwise express the natural point of view
of those in the servants’ hall, but masters and slaves
actually used to change places, the masters wait-
ing on the slaves and not sitting down to their
own dipner until the slaves had finished theirs. Be-
gsides the momentary establishment of this topsy-
turvy republic, another old custom has descended
from the Saturnalia to modern times in the election
of a tem(g)orary King, the election being carried out
by the drawing of lots. The twelfth-cake with a
thimble or a_three-penny Diece concealed in it is a
survival of this election, but the significance of the
thimble or c
forgotten. The lot used to be a bean; and there
llusions both_to the bean and to the
Bean in Ben Jonson. Herrick, and other
English poets, as well as in the notes of the anti-
quaries. The actual bean is, however, still to be
met with in places on the Continent; and those of
the Rajah’s ‘Zoroastrian”” English who find them-
selves at this season in Switzerland are quite likely,
if they should penetrate into a family gathering,
to be present at a ‘“féte des rois,” where the one
who has found the bean in his slice of cake is crowned
King and can exact implicit obedience to any decree,
however grotesque, which he may choose to im-
pose upon the others.

But not all the customs attached to the days
around Christmas have come down to us from the
Saturnalia. The mutual thwackings, for instance,
with which young then and women used to belabor
each other in certain parts of Germany and Austria
are unconnected with'the cult of the Roman Zeity.
On the mornings of December 26 and 28 the young
men used to beat the young women with bundlés
of green boughs;-and as they beat them they recited
verses of which the import was that the strokes
were_intended to be complimentary in character
and beneficial in result to the health of the victims.
The young women took the beating in the spirit
in which it was adminigtered/ and even rewarded
the youths with cakes, inoney, and various forms
of that internal fire which the Rajah’s Minister had
observed _to med in our island capital.

TV e_consu
On New Year’s Day the tables Were turned and the

010 has nowadays been pretty generally |

young women became the birchers, the young men
the birched. R

Elsewhere the parents beat their children, with
tradition as their excuse if they needed one, -on
Holy Innocents’ Day, or *‘Childirmas-dai,” as it
used > called In Wicklif’s time. In one town,
Orlagau, we are sorry to say that on the second
and third days of the Christmas holidays it was the
children who used to beat their parents. However
this lamentable custom may have been explained
away, it used to be supposed that the beating ot
children was meant as a gentle reminder of the
Murder of the Innocents. It is probable, however,
that this explanation is less exact than the one con-
tained in the verses recited by the young men in
Germany when they beat the maidens, and that
the origin of the custom was really kindly and not
cruel in intent. For the fact that the thwack-
ings were administered by green boughs has led
Dr. Frazer to explain the custom as one of those
numerous instances of the transference or r newal
of energy, the vitality of the young branches being
transferred from the branches to the person beaten
by them. Whatever the explanation, it is to be
hoped that most of us will find it possible to spend
our Christmas holidays without either beating or
being beaten, however much ‘‘the spin of the blood”
engendered by it may liken us to Zoroastrians.

17

Yule and Christmas Carols.

Every collection of carols is a record of the strug-
gle between the pagan Yule and Christmas; it 18
also a record of the struggle between the common
man and the artist.  Everyone knows how pagan
symbolism and Christian thought are inextricably
mixed in the words, and bow Christianity, being
unable to extinguish the traditions of the past, appro-
priated them to its own ends—

The holly bears a berry

! As red as any blood,
And Mary bore sweet Jesus Christ
To do poor sinners good

is among the most popular of Christian carols to-day,
but it was first found printed in a broadside of the
early 18th century and is the descendant of . & num-
ber of carols which celebrate the pagan contests
between holly and ivy. Equally, carol music
represents a persistent effort to civilize the raw
melodies of the folksingers. From mediaeval times
onward to the latest publications one sees the proc-
ess going on—the process of elaborating or polish-
ing melodies, of adding harmonies, of approximat-
ing the carol to other forms of art by the introduc-
tion of new technical devices. It can be seen by
comparing the early Tudor carols of William Cornysh
with the late Tudor ones of Willlam Byrd. A cen-
tury divides them; the one writes for three voices
in the manner of the church motet, the other writes

for six the manner of the madrigal or for solo
voice, with a contrapuntal accompaniment for
viols. Alike, they serve to show the popular music-

making of Christmas being turned to higher artistic
uses for the benefit of those who wanted something
more_than the rough tume and the garbled verse
for the expression of thelr feelings of gladness in
the_ festival.

The fact seemns to be that throughout Christendom
the carol has been the greatest means
people of all kinds and tastes to make the music
they like best in the way they like best. It is easy
to see why it should have been especially assoctated,
with Christmas, for with its combined spiritual
and secular associations Christmas supplied the
widest possible subject-matter for such rusic-mak-
ing. Even leaving on one side the Yuletide festival,
with ifs pagan symbolism and its grosser concomi-
tants of excessive eating and drinking (and the old-
est carol on record is a drinking song of a particu-
larly thoroughgoing kind), Christmas offered an
opportunity for a wealth of human sentiment sur-
rounding the central religious idea. It is note-
worthy that in England the carol decayed when
the writers of its verse began to indulge in doc-




Christmas, New Year’s and Thanksgiving.

119

trinal dissertations on the fall of man and the scheme
of his salvation. It was the love for the Virgin
Mother and Child, the glamour of the angelic hymn,
the poetry of the star in_the East which raised thé
carol to its point of highest ecs.asy.

' The_carol never belon%)0 t0_the Church, thou,
1t used just so_much of both the lan a e and the
music of the Church as it needed. -day we are
too much incllned to think of carols as a specles
of Church music; and, sung by nicely-balanced
cathedral and church choirs, the words and music
carefully chosen and arranged to suit the decorous
atmosphere of & Church service, their vigorous
lilting rhythms and even passionate enthusiasms
are apt to be forgotten.

New Year's a Secular Hobiday.

There can be no doubt that New Year's Day is
essentially a secular holiday, though it is the “octave”
of Christ’s birthday and bright with light re-
flected or deﬂected rrom that festival of men and
angels. But it falls outside the nine shortest days
of the pagan vear, and there is really no evidence
or believing that our unredeemed ancestors, whether
Saxons or Celts, regarded 1t as an occasion for cere-
monial usages. t in Rome and wherever a man
could say Clvis Romanus sum (which meant that

he was a Roman in the eyes of the law, not in the’

political sense) New Year'’s Day was a time for the
giving of gifts; and this ancient custom has been
kept, up not only in France and all other Latin
countries, but also in many lands which were in,
rather than of, the Roman Empire. The custom
must have been introduced into these islands by
he Romans who_ sojourned there and the nrative
tammes connected with them. In particular, fol-
owing the Roman usage, which required the client
to render some tangible compliment to his patron,
presents were made to personages in authority by
all persons within their danger during the Middle
Ages; and, as might naturally have been expected,
these free’ offerings soon assumed the aspect of a

customary tribute, & tax, or a bribe, according to

he views of the more or less unwilling giver.
In later centuries, in the days when Sir Thomas

More was Lord Chancellor, for example, the form

of this tribute was conventionalized. Generally
speaking, it was a pair of gloves with a “lining” of
gold pleces, the golden tax or bribe being eonceuled
80 that the recipient’s finer fee

jarred, in a kind of ﬁalpmble legal fiction. The g'rea
personage thanked friend for a pair of
warm, well-lined gloves, an d his_secret: noted

ecretary

the value of the currency contained for future refer-
ence. There was no law against secret commls—
sions in the good old days’ when Bacon took
from suitors, but refrained from dropping t em
into the scales held aloof by tne effigy of Justice.
Alternately the Church banned and blessed the
custom complmenting magistrates. But it was
not until the State stepped in, seeing that a por-
tentous leakage of revenue was involved, that
this good old custom fell into abeyanee—to reaps
pear in the relations of tradesmen with their cus-
tomers. In the 18th century, and in the early dec-
ades of the 19th, chandlers presented their cus-
tomers with large mould candles; grocers gave raisins
or a pack of cards to Keep thelr patrons (they were
the clients of course) out of bed and increase their
consumption of coffee; and other tradesmen were
not less complaisant in rendering the ‘‘compli~
ments of the season.” The phrase has long since
lost its concrete significance.

On the other hand, the dispensers of small per~
sonal Services, regarding the public as their clients,
turned the custom to their own vantage. In
barbers’ shops, for example, the "thrl(tbox" was
hung up on the wall by the apprentice boys, and
the customer who did not wish to have the lather-
brush thrust into his mouth (what tim~ he opened
it to talk politics with the barber) dropped in his
mite ostentatiously. The barber himself was con-

t, ag the nursery rhyme reminds us, with a pinch
of snuff out of his client's sneezlug.e,mlll.

THANKSGIVING DAY.

The first Thanksgiving Day in America was
celebrated by the little band of Plymouth Colon~
ists in 1621, though they had little to be thankful
for except, that they were alive. One of the reasons
why they were allve was that among the food re-
sources of the new land, ‘‘besides water foule there
was a great store of wild Turkies”; and it shows
how_well known_the bird must already have been
in FKurope that Bradford should thus have identi~

fied it offhand and assumed that the name needed
no explanation. And we know that the festivities
of the very earliest Thanksglvings centred largely
in the consumption of “fow] —

“Our harvest being gotwn m our Governor sent
four men on fowling, that we might after a more
special manner rejoice together, after we had gath-
ered the fruits of our labours. They foure in one day
killed as much fowle, as, with a little help beside,
served the company almost a week.”

‘This earliest festival of the Colonists was a mere
holiday after the toil of the harvest, a_‘‘frolic”
such ag may still be seen in many parts of England,
with little or mno religious associations or obser-
vances. It was a time of dancing and feasting,
sports and trials of strength and skill, of rest and
relaxation after -the labors of the year. Merry-
makings at harvest-home were prevalent in Eng-
land, we know, in, at least, the 16th century; and
the Pilgrims did but reproduce, in this as in most
other things, the institutions with which they had
been familiar at home. As the plantations in
North America prospered, the custom persisted
and spread and, under Puritan influence, it came
t0 assume t,hroughout, New England a more religious
character. Still a season of rejoicing, it had for its
central episode the gathering at the place of wor-
ship to listen to the Thanksgiving Sermon, more
secular than other sermons of the year, in whlch the
politics and material topics of the day could be dis-
cussed from the pulpit more freely than on ordin-
ary Sundays. In this form it spread from New Eng-
land over the country, first through the Middle
States, and so to the further West, finally and more
slowly through the South, until Thanksgiving came
t0 be 2 most popular and universally observed
of all thé national holidays hardly excepting_the
more ebullient and demonstrative Fourth of July.

Its associations with the carrying of the harvest
came, with the growth of industrial prosperity and
the emergence of large cities, to be partially obscured.
Above all, it grew to be recogrized as a family fes-
tival, a day of reunions in the old homestead and for
the renewing of old affections, a season of charity
and mutual helpfulness.

First Thanksgivmg Prociamation.

In 1789, in response to requests from both Houses
of Congress, George Washington issued the first
Thanksgiving Proclamation, appointing Thursday,
November 26, as a day to be set aside for ‘‘acknowls
edging with grateful hearts the many and signal
favours of Almighty God, especially by affording
them (the pecple) an oppol‘tunity yeaceably to es-
tablish a form of government for their safety and
happiness,” aund, in particular, for ‘‘the favorable
-interpositions of His providence in the course and
conclusion of the late war.” Six years later, Febru~
ary. 19,1795, was similarly appointed a day ot thanks-
giving for the ‘‘divine beneficence” as shown espec-
ially In the suppression of the recent insurrection
(the Whisky Rebellion) and for the continued
stability of those ‘‘constitutions of government
which unite and by their union establish liberty
and order."”

In 1798 the relations of the new Republic with
Great Britain were again strained almost to the
breaking point, and President Adams proclaimed
Wednesday. 9, as a_day of humiliation and
fasting inasmuch as the Uhited States was placed
“in a hazardous and afflictive situation by the un-
friendly disposition, conduct, and demands of a
foreigni Power,” but with the prayers and sup-
plications were to be mingled thanks for many
.blessings, including ‘‘a wonderful increase in popu-
ation. In the following year, the situation be-
ng still acute, Thursday, April 25, was similarly
dedicated to “humiliation, fasting, and prayer’,
in that “the most precious interests of the ple
of the United States are still held in jeopardy the
hostile designs and insidious acts of a Ioreign na-
tion.” Once more thanks were also to be rendered
for many blessings, especial reference being made
to ‘“the labor of the husbandmen so that there

may be food in ubuud&nce for man and beast.



120 Mines and Minerals—Peat; Quarry Accidents, Etc.

PEAT FUEL BOGCS IN NEW YORK STATE AND THE UNITED STATES.
(By the Amerlcan Museum of Natural History, N. Y.)

THOUGH most New Yorkers are ignorant of the fact, there is a large deposit of good peat within the
city 1limits which might be used locally as fuel. This bog—probably the world’s most accessible peat
supply, since there are several million people living within twenty-five miies of it—is known as Juniper
Swamp, an located in the western part of Long Island, in the Borougb of Queens, between Maspeth
and Middle Village. ‘The bog covers an area of about one ‘hundred acres and the peat bed is trom ten to
fifteen feet thick. The peat is reddish brown, pretty thoroughly decomposed a few feet below the sur-
face, and seems to be of excellent quality., It constitutes 42,000,000 cubic feet of easily accessible ma-
terial which merely needs cutting out and drying to provide good fuel for thousands of families. ~Peat
i9 disin sgrated and partially decompoged vegetable matter—vegetable mud. Tt collects in and fills up
swamps under favorable conditions. Vast deposits of it are known in temperate and cold climates Tt
ie not found in warm localities, for there the decay of vegetable matter i3 too rapid. The formation of
peat 1ltustrates the conditions under which coal originates. The rate of growth of & egeat bog is often from
one to four inches a year, the depth varylng from ten to twenty feet. When dried in the open air peat
forms a valuable domestic fuel, and its value is greatly enhanced by compression into small blocks or bri-
quettes, whether alone or in mixture with coal dust. In times and countries where the forests could not
supply sufficient fuel, men have turned to peat to take the place of wood for burning, Its atest im-
portance seer)s 10 have been in the eighteenth century, when the forests of Northern Europe had been to
a great extent cleared away and the use of coal had not yet become general, as it was later to be when trans-
portation facilities were to make distribution practical. At that time peat was used for household purposes

the raral populations of Northern Germany, Scandinavia, Russla, France and the British Isles. In
Ireland particularly e&)eat was and still continues to be a much relied-on natural resource.

Peat wag burned to some extent in the United States during Colonial times and even later, until the
progressive cheapness of anthracite coal led to the abandonment of local fuel. But the present gonera-
tion of Americans does not know the extent of the peat deposits in this country or their value. It has
Dbeen estimated that there are 15,000,000,000 cubic feet of peat in Massachusetts alone, while the Great

ismal Swamp of Virginia and North Carolina, forty miles long by twenty-I've miles wide, is practically
an inexhaustible storehouse of the material. Peat is found along the coast of New Jersey and south along
the Atlantic Coast to the central parts of Florida, and along the Mississippl and other rivers with well-
developed inundation plaing. There are also deposits west of the Mississippl, but these become more and
more Scanty as one journeys westward, and are of little economic value. By far the richest deposits ot
this country lie in New England, east of the Berkshire Hills and Green Mountains.

METALS AND THEIR DISCOVERERS.
Antimony......|B. Valentine|1490}|Palladium... . \ |wonaston. . |1803 Aluminum. .. }

‘Wohler..... 1828

1Z3_ismuth.. . iA)grlcolln. I %ggg ?)llé)idium. . } Glucinum... .
inc..... «....|Para~2lsus. . ridium.....
Brands, 1733]|Qsmium. 7T } Tennant....|1803 5 Berzelius. . . [1829
s Cerium, ....... Hisinger.. . .{18041 Y. .ee.. ({1829

. . |Buss ¢
.|Wood......|1741}{Potassiu Sefstrom. . . {1830
. 8rcl>]nstedt..‘ 1751{Sodium. .

ahn...... 17 Davy...... 1807
D Elhugars, Eril I Mosander... (1842
Mol %;32 Cadmi Clst 1818
. Jelm...... admium o romeyer. .
‘|Kiaproth. . . |1789}|Tithium. ‘|Artwedson’ . |1818 H. Roge....|1845
Gregor. . ... 1791}|Silisium. . ... 1845

Claus. ..
Chromium_ . Berzelius. . . |1824 Svanbers. . . |1845

Norium. ..
Columbium. ...

Hatchett. . , 1802
MEXICO’S MINERAL PRODUCTION.

YEARS, Gold. Silver. Copper. Lead. | Zine. Mercury .
Kilos. Kilos. Kilos. Kilos, K1los. Kilos.
23,5421 1,306,988 | 50,985,923 | 64,124,752 | 45,180,7 33,132
25,313 1,944,542 | 70,223,455 | 98,837,154 | 20,698,9" 163,597
23,586 2,049,898 | 56,172,235 | 71,375,968 | 11,559,68 118,940
23,3701 1,979,972 | 46,056,900 | 121,434,066 | 14,363,05 77,229
. Molyb-
YEARS., Antimony. | Graphite. | Tungsten. Tip. Arsenic. |[Manganese.| denum.
Kilos. Kilos. Kilos. Kilos. Kilos. Kilos. Kilos.
1917, 2,646,544 420,046 187,637 9,214 { 1,284,820 73,387 |........
1918 3,278,546 | 6,190,849 149,486 | 13,538 | 1,881,011 | 2,878,383 | 27,371
1919 . 470,738 | 4,023,015 21,970 1,588 ,246,378 | 2,294,227 2767
1920..... . 1,572,376 | 2,991,529 34,917 |........ 1,198,806 838,624

The kilo (kilogram) is equal to a trifle over 2 1-5 pounds.

QUARRY ACCIDENTS IN THE UNITED STATES.
(Compiled by the Bureau of Mines, Department of the Interior.)

MEN EMPLOYED. : NUMBER KILLED. NUMBER INJURED.

Aver- - (Equivalent X Per 1,000 Per 1,000

vaun | 35 | powar |RI0CDI| Totshits, || 0D g | R

orkers ‘otal. orkel . €l

Active.| Number. (Calc%— (Calcu~ Calcu-
. lated). lated). ated).
1913....1 246 106,278 87,141 26,142,237 183 2.10 7,739 88.81
1914....| 233 87,936 68,187 20,456,157 180 2.64 7,836 114.92
1915....] 246 100.740 83,447 24,734,224 148 1.80 9,671 117.30
1916....§ 253 190,797 76,457 22,937,178 173 2.26 13,427 175.62
1917....] 261 82,290 ' 71,525 21,457,357 131 1.83 13,242 115.14
1918....] 260 68,332 59,285 17,785,504 125 2.11 8,719 147.07
1919....1 253 75,505 63,794 19,138,308 123 1.93 9,199 144.20
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RADIO-ACTIVITY IN MINERALS.
(By Chiet Chemist R, B. Moore, U. . Bureau of Mines.)

PROBABLY 1o other meral excites a8 much interegt among both sciéntific men ang the general public
ag radium. This is due partly to the high cost of radjym salts and partly to the peculiar properties of; the
%%eg;\eﬁ]t. lé‘s}ladio-aetlvity" was discovered. largely accident, by Henri Becquerel, the ch scien-

8 .
Certain substances are “phosphorescent,” and ‘have the property of a‘bsorbm%{ light when osed
to sunlight and glowing or giving out the light afterward when examined in the dark. The material cal-
cium sulphide does this, and hag been in past years used for making temporarily luminous paint, Cer-
tamn salts of the rare metal uranium are phosphorescent. A considerable amount of uranium was used in
the manufacture of the greenish-yellow fluorescent champagne glasses which were so popular several years ago.

Becquerel In 1896 was interested in experimenting with certain of these phosphorescent substances
in order to Bnd, Jf possible, a connection between phosphorescence and the recently discovered X-rays,
which were exciting considerable attention at that time. Among other substances he used some salts of
uranium. His custom was to expose the phosphorescent substante to the action of sunlight and then
register the effect of possible penetrating radiation on a photographic plate protected from ordinary light.
Becquerel's experiments gave positive results at once, and he at first belleved that he had discovered a rela-
tion between phosphorescence and X-rays. . 8 !

-Later he exposed to a uranium salt a plate which had not been previously exposed to sunlight, To
his surprige, on developing this plate he found that he had obtained the same effect as he had previously
secured when tne uranjum salt had beeb exposed to sunlight. ' The pursuit of this partly accidental dis-
covery has given us the whole science of radio-activity. It was found that uranium and its salts had the
property of jonizing gases, or converting tne molecules of gases into charged particles. It Is this property
whlc%x_ 18 used wlmost exclusively in identifying radlo-active substances and in making quantitative deter-
minations. * .

Mme. Curie. wife of the professor of physics in the Sorbonne, in Paris, became interested in the work
of Becquerel and examined all the known elements to see whether any of them possessed properties simi-
lar to those of uranium. She found that thorium and its salts would also affect & photographic plate with-
out previous exposure to sunlight and would also ionize gases. Thorium, as well ag uranium, i8, therefore,

radio-active. .
MME. CURIE'S RESEARCH. ~

Mme. Curie weni further, She found that a given weight of uraniumn metal had the same amount of
radio-activity associated with_ji no matter what chemical form of combination it was in. The other ete-
ments &vith which it was comDined did not affect the activity in any way. From this evidence she made
the statement which has since'been found to be perfectly true, that radio-activity is an atomic property
or is dependent, upon the individual radio-active element, and is not affected by ordinari/ chemical combi-
natiohs or reactions. She then made a study of radio-active minerals, paying especial attention to the
mineral pitchblende, which Is a natural uranium oxide containing traces of lead, arsenic, and other im-
purities. This was furnished her by the Austrian Government from its mines at St. Joachimsthal.

To her surprise, she found that & piece of pitchblende carrying a given weight of uranium had approxi-
mately four times greater activity than any pure uranium salt containing the same amount of uranium.
‘Thig indicated that either her original conclusion, that radio-activity is an atomic property, was wrong
or that pitchblende contained another element or elements which were also radio-active. She proceeded
t0 test these conclusions and was assisted by the Austrian Government, which sent her a considerable amount
of pitchblende for this purpose. She separated the different elements, and as each element was separated
she tested it to see how radio-active it was.

. There is one group of metals, consisting of ¢alcium, strontium, and barium, which have properties very
similar to one another. Ordinary lime is an oxide of calcium and both strontium and barium minerals are
reasonably common in nature. Mme Curie found that the larger part of the actlvity in the pitchblende
concentrated with the calcium, strontium, and barfum. She was ultimately :ble to Sseparate a small quane
tity of new material which hud properties in many ways similar to barium but was strongly radio-active.
This new element she called radium. Later Mme. Curie discovered another radio-active element, which
was also In pitchblende, which she called, after her native state, “polonium.” In separating the constitu-
ents in pitchblende this element always concentrates with the copper group and is elosely allied in its chemi-
cal properties to bismuth. R R

. Radio-active substances affect a photographic plate and jonize gases. This is dde to the fact that
radium and its sajts have three types of rays, called alpha, beta, and gamma. The alpha rays travel with
a velocity of between 8,000 and 12,000 miles per second, and are positively charged. Sir Ernest Ruther-
ford, the great English physicist, found quite early that the mass of the alpha particle was comparable to
that of a helium atom. The fact that the alpha particle actually is a helium atom wag later proved by Sir
‘William Ramsey, who dissolved some radlum chloride in water and allowed the occluded gases to run into
a spectrum tube. ‘When these gases stood for a few days the spectrum of helium gradually appeared.

When an X-ray tube is operated, a stteam of tiny particles with a‘mass about 1-1600th of a hydrogen
atom are thrown off from the negative pole and go to the positive pole. These are called electrons, and
are negatively charged particles of matter. They have a velocity of from 100,000 miles a second up to
about 9814 per cent. of the velocity of light, which is 186,000 miles per second. Some of these tiny par-
ticles move with less velocity than indicated above, but the majority of them have the extreme high veloc-
ity mentioned. Both of these rays, therelore, consist of actual matter, one, the alpha particle, being atomic
in mass, and the other very much smaller. The alpha particle does not penetrate matter very readily and
is stopped by a sheet of ordinary paper. In air it travels anywhere from one to three inches at ordinary
pressure, ultimately bemng stop%ed by impaet with the molecules of oxygen and nitrogen of the air.

The beta particles are much more plgnetmting and will pass through a thin piece of glass or through
several sheets of paper superimposed. The average penetration in air is about two feet. The beta rays
are always accompanied by gamma rays. The latter are vibrations in the “ether’ very similar to, if not iden-
tical with, X-rays or, as they are sometimes called, ‘“‘Roentgen’” rays. The gamma Tays, therefore, do not
oonsist of actual matter flying with high velocity, but are vibrations very similar to light vibrations, but
of very much shorter wave length,

The main difference between the gamma rays and X-rays is that the gamma rays have a considerably
shorter wave length'than the X-rays, and are therefore much more penetrating. Some of the shorter gam-
ma rays have been shown to penetrate nearly a foot of iron. Absorption of any of these rays by matter is
dependent upon not only the velocity of the rays, but also on the density of the particular type of matter
used for absorption. For example, a sheet of lead will absorb the rays more readily than a sheet of alu_
minum of the same thickness, and the efficiency of gbsorpt!on, or the “stopping power’ of the metal, is pro
portionate to the density. Therefore, any substanke is radio-active which gives off either alpha, beta, or~

gamma rays, or all of these.
SUCCESSIVE ATOMIC CHANGES.

The elimination of these rays is due to an actual atomic change in the atoms involved. For examole
when a _certain radio-active atom eliminates an alpna particle it permanently loses the alpha particle, and
the residue of the original atom whicn is left behind is now a new element with properties entirely different
from the original element. This second atom may also be radio-active, and may lose elther an alpha or a
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ATOMIC CHANGES I(N MINERALS—Continued.

beta particle, and become another element with still differant properties. This may go on through a serles
of changes until some atom I8 finally reached which is stable and does not change further. .
at actually occurs in connection with radio-active elements, such as uranium and thorium. The

metal uranjum is the mother of radium, as radiungis actualty formed by the disintegration of uranium in
uranium rinerals. In order to change into radium the uranium goes through a series of five changes before
radium ig actually reached in the geries. Radium then goes through a series of nine changes, each change
giving a new element, until a stable element is reached which does not change further. This stable element
is lead, which is the final product of the change of the radio-active elements which start, with uranjum.

The element thorium goes through a somewhat similar series of chunges, ten changes being required
before a final, stable, end product is reacned, which also is lead. * ,

‘Whereas radiurh was discovered in ¥France, and the early sources of supply of radium were In Austria
and Cornwall, England, thi3 country now produces most of tne radium used in the world. Production
began about seven years ago, In 1920 the U. S. production was over 34 grams,

RADIUM.

Radium_(from_Lat. radius, ray), a metallic chemical element obtained from pitchblende, a uranium
mineral, by P. and Mme. Curie and G. Bernont in 1898; it was so named on account of the intensity of the
radio-active emanations which it yielded. Its discovery was a sequel to H. Becquerel's observation in
1896 that certain uranium preparations emitted a radiation resembling the X-rays observed by Roentgen
in 1895. Like the X-rays, the Becquerel rays are invisible; they both traverse thin sheets of gas or metal,
and-cannot be refracted; moreover, they both ionize gases, 7. e. they discharge a charged electroscope, the
latter, however, much more feebly than the former. Characteristic, also, is their action on a photographic
plate, and the phosghorescence which they occasion when they impinge on zinc sulphide.and some other
salts. Notwithstanding these resemblances, these two sets of rays are not identical. Mme. Curie, regard-
ing radio-activity—i. e. the emigsion of rays like those just mentioned—as a property of some undiscovered
substance, submitted pitchblende to.a most careful analysis. = After removing the uranium it was found
that the bismuth separated with a very active substance—polonium; this element was afterward isolated
by Marckwald, and proved to be identical with his radiotellurium: that the barium could be separated with
another active substance—radium; wiilst a third fraction, composed mainly of the rare eartbs (thorium,
&ec.), yielded to Debierne another radio-active element—actinium, which proved to be identical with the
emanium of Giesel. Another radio-active substance—ionium—was isolated from carnotite, a uranium
mineral, by B. B. Boltwood In 1905. Radlo-active properties have also been ascribed to other elements.
¢. g. thorium and lead. There is more radium than any other radio-active element, but its excessive rarity
may be gauged by the facts that Mme. Curie obtained only ‘a fraction of a gramme of the chloride and. Giesel
.2 to .3 gramme of the bromide from a ton of uranium residues.

. There Is a mass of evidence to show that radium is to be regarded as an element, and in general its prop-
erties resemble those of the metals of the alkaline earths, more Partlcularly barium. To tie Bunsen flame
a radium salt imparts an intense carmine-red color (barium gives a green). The spectrum, also, is very
characteristic. e atomic weight, 226.4, places the element in a vacant position in group II. of the periodic
classification along wijth the alkaline earth metals.

: THREE TYPES OF RAYS.

Generally speaking, the radiation is not simple. Radium itself emits three types of rays: (1) the alpha
rays, which are regarded as positively charged helium atoms; these rays are stopped by a single sheet of
paper; (2) the beta rays, which are identified with the cathode rays. i. e. as a single electron charged nega-
tively; these rays can penetrate sheets of aluminum, glass, &c., several miliimetres thick; and (3) the gamma
rays, which are non-electrified radiations characterized by a hifh penetrating power, 1% surviying after
traversing 7 cm, of lead or 150 cm. of water. . In addition, radium evolves an ‘“‘emanation’ whicn is an
extraordinarily inert gas, recalling the *inactive” gases of the atmosphere. We thus see that radium is
continually losing matter and energy as electricity; it is alse losing energy as heat, for, as was observed by
Curie and Laborde, the temperature of a radium salt is always a degree or two above that of the atmos-
phere, and they estimated that a gramme of pure radium would emit about 100 gramme-calories per hour.

The Becquerel rays have a marked chemical action on certain substances. The Curies showed that
oxygen was convertible into ozone, and Sudborough that yellow phosphorus gave the red modification
when submitted to their influence. More interesting are the observations of D. Berthelot, I'. Bordas, C,
Doelter and others, that the rays induce important changes in the colors of many minerals.

© The action of radium don human tissues was unknown until 1901, when Professor Becquerel of Paris,
having incautiously carried a tube in his waistcoat pocket, there appeared ou the skin within fourteen days
a severe inflammation, which was known as the famous ‘“Becquerel burn.” Since tnat time active investiga-
tion into the action of radium on diseased tissues has been carried on. resulting in the establishment in Paris
in 1906 of tne “Laboratoire Blologique du Radium.” Similar centres for study have been inaugurated
in other countries, notably one in London in 1909. The diseases to whica the application has been bitherto
confinéd are papillomata, lupus vulgaris, epithelial tumors, syphilitic ulcers, pigmentary naevi, angiomata
and pruritus and chronic itching of the skin; but the use of radium in therapeutics is still experimental.
The different varieties of rays used are controlled by the intervention of screens or flitering substances such
as silver, lead and aluminum. Radium is analgesic and bactericidal in its action.

RADIUM COSTLIEST OF EARTH PRODUCTS.
The value of a metric carat of radium is $20,000, a gram of this substance being worth $100,000.

WEIGHT ' ‘Value ‘WEIGHT Value

Value Per| Value Per

IN Stone. Per IN Stone. Per

CARATS. Carat, | Gram. | cupars | Carat, | Gram. |
10......|Emerald............| $6,000 | $30,000 |2.......|Dlamond—Red......| $8,500 | $42,500
1135.... |{Ruby..... ‘e 4,500 22,500 7. .| Diamond-—Blue...... 6,85 34,250
10...... |Sapphire........ . 2,000 10,000 |11. .{ Diamond—White. ... 3,500 11,500
156.000n amond—Green. . .. 7,000 85,000 |20 Grain|Pearl.......vovvvuns 7,200 36,000

VOLCANIC DUST ENCIRCLES THE GLOBE.

The winds of the upper altitudes, in addition to keeping the atmosphere stirred up, affect weather in
another way under exceptional conditlons. When volcanoes throw dust and ashes into the upper air-—some-
times fifteen or twenty miles %%—the planetary winds quickly spread the particles, forming an envelope
entirely enclosing the globe. is sheath screens off many of the short heat waves coming from, the sun,
but ‘does fot interfere materlalliy with the passage outward of the longer heat waves radiated by the eatth.
The earth therefore loses heat in two ways, and as a result the average temperature all over the world is
lowered for some time after the more violent volcanic eruptions.
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TUNGSTEN.
APPROXIMAPD ACTUAL CONTROL OF THE WORLD'S OUTPUT OF TUNGSTEN ORE.
1917, 1918. 1917. 1918,
@ Quan-| P. C. | Quan-) P. C. Quan» P. C. | Quan~] P. C.
. CONTROL. tity of tity of CONTROL. gr - of tity of
(M't’e {W'id’s [(M’t’e {W 1d’s (M e {W'id's |(M'te |W'id’s
"Tons) .| Outp’t{Tons) .| Outp’t Tons).{Outp't|Tons) .} Cutp’t
BRITISH: French (France, Ton-
From possessions: kin, Portugal, Bolivia)
Burma (incl. Shan {see British], Argen-~ : ‘
States).......... 4,226 4,138]..... tina [see Brltish]) 1,292 5.1] 1,145 3.6
Unfed. Malay States 334]. . 1,156]. German (G ermany,
Feder. Malay States 7211 362|. Austria, Norway,
India............. 68]. 44|, Portugal, Spain).. 317 1.2 317 1.0
Australia. .... 1,277{.. 1,351].. Am. (Can., Mex., Pem
New Zealand. 235 170]. Boliv. and ArFen),
England...... 245]. . 3081. . Japan and Chosen
South Africa....... 12)...... 34 (incl. some Chinese)
ore), China and|
. 7,118] 27.9| 7,563 Hongkong, Portugal,
Obt. through trade and : Siam (domes. prod.j|.11,113| 43.5|19,655] 617
pol. infl. (includes Miscellaneous........, 247 0] PR PO .
gome for France).....| 5,436 21.3| 3,185| 10.0
Grand total........| 25,523| 100.0f 31,865/ 100.0
Total ores under Brit-
ish control......... 12,554 49.2'10,748| 33.7

CONCFNTRATED TUNG“»TEN ORES (CARRYING 60 PER CENT. OF TUNGS’II:IEN TRIOXIDE)

PRODUCED IN U

S., 1916-1918, BY STATES, IN SHORT T

1917. ) 1918. | STATE. 1916. | 1917. ) 1918.
32 14||New Mexico. 16 f....... 4
150 213|{South Dakota 239 270 201
2,781 1,791||Other States..... 41 59 30
2,707 1,91
2N AR 5,923 | 6,144 5,061
143 898
In 1919 the total U. 8. production of tungsten ore was 330 short tons; in'1920 it was 216 short tons.
WORLD'S PRODUCTION OF TUNGSTEN ORE, 1913—1918 IN METRIC TONS (2,204.6 POUNDS)
' OF CONCENTRAT!
COUNTRY. 1913.)1914.) 1915. | 1916. | 1917. | 1918. COUNTRY. 1913.)1914. 1915. | 1916. | 1917. 1918.
Peru, .ovevvesne ..o| 324 213f 413] 532 427 251
204| 389] 730 763 629| Brazil......... PR R R IR Sleeei]enns
67 5551 900) 1,097 -
109 1,361]10,187 1,196] 940| 1,441| 4,688) 5,700 4,567
27) 102| 333 343| 433| 450 ] 9 n
2,166] 2,464| 3,464| 4,226{ 4,138/ | NORTH AMERICA.
'580| '273| 432 “'530| 726 185| |Mexico. eeenloa. | 140) 159 308 239
Unfed Malay States| 114! 172( 159] 317{ 334| 1,156 Unlt,ed States. | 1,394 898| 2,116].5,330| 5,545 4,578
Fed. Malay States.. | 248 288} 329| b524| 721| 362| |Alaska..........ceufens IS DRI 43 29 13
Billiton & Slnr;kep.. 6 1 6 47 8 55 Southeast Canada..| 11f....|....].... 15
India (excl. Burma).|. ...} oo ] ot 46/ 68 44 -
1,405 5,532| 5,882/ 4,845
2,604/3,284| 4,214} 6,665( 9,540{18,303 -
BUROPE.

AUSTRALIA. &, 1 1.
Queensiand........ 533} 401] 642] 456 471 eoteleees 3
Northern Territory.| 32| 4 36) 137|252 407 2451 308
New outh Wales..| 200| 221 991 313{ 268 162| 261} 212
Victorig........... )| PPN PR AP N 1,418| 1,580 1,150
SouthAustralla... B Y P, 135] 189| 425| 446| 579
Tasmania. ........ 81} 56 112] 144 236| 5 1....
Western Australla . 1 TN N e 108| 193 330f 300 300

2| . 57 14 10 10 10
48| 724 889| 1,052| 1,277 vee 33 33 33
OCEANIA, 1,803(1,339| 1,835) 2,791| 2,877} 2,595
New Zealand. .....| 262] 242] 230] 315 235 170
ATFRICA.
Egum AMERICA. 0 ) South Africa....o..| 5[.... 1 3 12| 34
e B - -
Argentina,. 575 437) 169) 854} 1,056| 613 8,123)7,427110,866|21,046| 25,5623 31,865
Bolivia........... 207| 290{ 8591 3,288( 4,215 3,703
STEEL RAIL EXPORTS AND IMPORTS.
BAR Exports. . YEAR Exports, YEAR EXDOrts,
(FISCAL). |Domestic.| FOPOtS. I (g1gcaty. |Domestic.| TPOYS: || (Fracary. || Domestic.| Imports.
Tons. ons, Tons, Tons:
1901.......| 374,978 15,507 111918, . ..., 430,347 8,385
1910..... 369,578 55,092 [{1919...., 621,689 16,447
1911...,. 391,428 53,944 || 192 e 553,860 23,804
1912....... 417,547 3,297 594, 14,067 ||1921...." R T
11913..... 453,145 5,024
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MINERAL PRODUCTS—STATES THEY COMVE FROM.
Mineral. Chief Producing States. Mineral. ! IChier Producing States.
Aluminum......... «....N. Y., Tenn., N. C. aghesite (crude)........ Cal., Wash.
Antimonial lead. ..|Not separable by States. |Manganese ore. ... Mont., Va., Ariz., Ark
-[Nev., Alas, Uta, Idaho. |Mica. ... .C.N.H,, Va.,
..|Not separ l')le Mmstones ............. ' .Y, Va, N.C,, P nn.
.|Arfz., Ga., Cal., W Mineral paints: Nat,. pig../Canvass discontinued.
Tex., Cal Okla. Ill Zinc and leatl
Ga., Mo., Tenn., Ky. Penn., Wis., Kan., Mo.
éﬂl( Ga., Ala., Tenn‘ Wis. Y. M.
B
Mich., Ohio, Wash., Pa.
Not separable by States.
Mich., Ohio, W. Va., Cal, ., In io,
enn., Ind., Mo., Cal.  [lPeat...... ., 111 .
Cal., Ore., Md., ‘Wash, Peu‘oleum . .
Ohio, Penn., N. J., IlL Phosphate Tock . . -8, C.
R .\Mo., Penn., N. J., Ill. Platinum and allied metals [Ney., Cal., Wyo., Ore.
Coal: Bitumlnous Penn W. Va., Ill Ohijo. {Potash.....,......couun. Neb., Cal., Utah., Md
Anthracite. . .|Pen: Punuce .|Kan., Neb., Cal.
Coke........... . Pelm., Ala., Ohio, Ind. Pyrite..... ..[Va.,, N. Y., Cal, Ga.
[0)4] o2 N Ariz., Mont., Mich., Utah. chA silver .|Cal., Tex., Nev., Ore.
Diatomaceous (mfusorlal) ............ ..|Mich., N. Ohio, Kan,
earth and tripoli..... Cal,, Penn., Ill.,, Wash. Sand and gravel. . .|Penn’; Ohlo; L., N.
Emery and corundum N. Y., N, G, Va. Sand-lime brlck .|Mich., Minn., N.Y. Mass.
Feldspar........\....... Me., N. C Penn Conn. Sihca, (quartz). . .|Mass., Penn., Wls N.
Ferroalloys . .{Penn., TIL, a. Silver......... Jtnh, Mont., Idaho, Nev
Fluorspar. L, ®y., Col 1 , N H. m;e. Penn. Me., Va.
Tuller's earth. ... ... ... 1a., Ga., Tex., ATk. Stone. . Penn., Ohfo, Vt., N. Y.
Garnet, for abras. purposes|N. Y., N. H,, N, C. Sulphur. .ILa., Tex., Wyo., Nev.
Gems and precious stones|Mont., Nev., Cal., Me. Sulph. acid’ d
Gold. . Cal., Colo., Alas., 8. Dak. zine sm.. . . Penn., Ill.,, Ohio, Tenn.
Graj la., N, Y. Penn,, R. L || Talc and soapstor N. Y, Vt, Va, Ga.
G Ohio, W. Va., Mich. ‘Thorium miner. (mo:
Gyp N. Y., Ia., Mich., Ohio, [Tin............. . 'Alaska., S. Dak.
Iron: Ore .Minn., Mich., Ala., N. Y .[Titanium ore (ri

. |Penn.; Onio, i, Ala.
.|Mo.. Idaho, Utah, Colo.
Penn., Ohio, Va., Mo.

............ |Ca.l Colo., S. Dak., Nev.

‘Tungsten ore
Uranium-vanadium mins. Colo ., Uta)
Zine .N.J., Mo Mont., Okla.

MINERAL PRODUCING STATES AND

THEIR LEADING MINERAL PRODUCTS.

Principal mineral products. State. Principal Mineral Products.
Coal, iron ore, clay prod., stone. Mont...|Copper, zmc, silver. coal.
-.’|Covper, gold, silver, coal. Nebr.. . |Potash, clay prod., stone, sand, gravel.
. Copper, silver, gold, zine. Nev.. . .|Copper, silver, goid. lead.
Coal, bauxite, zine, clay prod. N. H...|Stone, clay prod., mica, sand, gravel.
.|Petrol., gold, copper, cement. N. J....|Zinc, clay prod., cement, iron ore.
Coal, gold, zinc, silver. N. M. .|Copper, coal, zinc. silver.
‘|Clay prod’, stone, lime, sand, gravel. N. Y...|Clay prod., iron ore, cement, stone.
*|Stone, clay prod., sand, gravel, min. wat. N. C....|Stone; clayprod., mica, iron ore.
Clay prod. sand-lime brlck stone, min. wat. N. D...|[Coal, clay prod., min. wat., aand-llme brick.
... | Phosph. rock, stone, tuller’s earth, clay prod. Ohio. . .|Coal, clay prod., petrol., hat.
.|Clay prod., stoue, barytes, cement. Okla... .|Petrol., nat.-gas gasol., zine, nat ga.s

.{Lead, silver, zinc¢, copper.
.{Coal, petrol., elay prod., cement.
-|Coal, cement, clay prod’, stone.
Coal, clay prod., cement, gypsum.
Petrol coal, naf, gas, cement
Coal, petrol., clay prod., sto
Petrol. sulphur. nat. gas, nat -gas gasol.
Stone, lime, ¢lay prod., min. wat.
*{Coal, clay prod., cement, stone.
.. .|Stone, clay prod., lime, sand, gravel.
-|Copper, iron ore, salt, cement.
.|Iron ore, clay prod., cement, manganif. ore.
Clay prod., sand, gravel, min. wat., stone.
-|Lead, zinc, coal, clay prod.

.|Gold, ¢opper, stone, clay prod.

Coal, clay prod., cement, nat. gas.

Stone, clay prod., graphite, min. wat.

Clay prod., stone, phosph. rock, min. wat.

Gold, tungsten ore, stone, silver.

Coal, zine, copper, cement.

Petrol. sulphur, coal, cement.

Copper, lead, silver, coal.

Stone, slate, talc, soapstone, lime.

Coal, lime, clay prod., stone.

...|Coal, cement, clay prod., lead.
. Coal nat. gas, petrol, clay prod.

7 .|Zine, iron ore, stone, zin¢ and lead pigm.
.1Coal, petrol., iron ore, copper.

VALUE OF MINE AND QUARRY PRODUCTS OF THE U. S.
(From data of the Geological Survey.)
Unsp'fi'd Unsp'fi'd
: Non- : Non-
Metallie, Metallie| Total, Metallie, Metallic] Total,
YBAR. “Vaie. | Tgtallic, on- | Value. || YPAR| “Valge.' | WeWIC, | g Non-| Value.
g metallic. g metallic.
ollars. Dollars. | Dollars. | Dollars. Dollars. Dollars. | Dollars.| Dollars.
187,881,000 ,582, 6,000,000| 367,463,000/ 1910. 749,879,000| 1,237,668,000 297,000{ 1,987,844,000
3,440,000 310,995,000, 994,000 X 1,924,081,000
513,732,000{  594,204,000{ 1,000, 2,237,794,000
493,314,000 660,764,000 1,000 869 2,433,545,000
604,517,000| 722,434,000{ 1,000, 639 2,111,172,000
8,753, 905,628,000| 1,000t 4730, 2,394,644,000
4 501,114,000| 857,667,000 400, 8: 3,508,439,01
. 702,585,01 920,780,000 400,/ ] 623 765 1000|(1917. . 2,086,234,000/ 2,900,462,000/ 5,800,000] 4,992,496,000
1906. . 886,180,000/ 1,014,500,000 200,000 0{(1918. . . | 2,153,318,000/ 3,380,478,000| 6,700,000 5,540,496,
.. 904,108,000/ 1,165,376,000 86,000 2 069 570, 1000](1919. . 1,351,600, 3,257,900,000| 3,500,000/ 4 613,000,000
. 550,768,000( 1,040,761,000 244, 1, 591 773 1000{(1920. . 1,724,300,000( 4,977,500,000{ 5,200,000 6 707,000,000
1909. . 754,944,000 1 131, 866 00V 297,00 1,887, 107,000
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MINE AND QUARRY PRODUCTION IN UNITED STATES-1919, 1920.

(Compiled by the Geological Survey.

Metallic products are in Izalics.)

' . 1920. 1919.
PrODUCT. Unit of Measure
¢ Quantity. " Value. Quantity. Value.
. Dolars. ' Dollars.

.. |Pound ............ vevesssedev | 41,375000[....000....,] 38,558,000

. Shorl ton (2000 Ihs.) 12,5635 ,963,255 13,87t 1,613,968
. 2,785 73,45 2,50 410,164
o e “ 11,502 2,021,356 6,029 1,181,884

o e o / 1,710 1,154,001 1,353 243,700

o “ 886,500| 13,219,000 702,973 9,410,361

o N 207,700 1,946,8 189,647 1,565,793

.{long ¢ (2240 1bs.) 521,308 3,247,345 376,566 2,201,747

.{Short_< 120,320 2,173,000 6,146 1,380,000

-|Pound ..eiiil.n 1,160,584 745,381 1,854,971 1,234,969

129,283 151,261 9,939 1,926

-|Short ton,......... 58,604 2,045,851 6,123 321,596

376-1b. bbl. 96,944,000 194,513,000 86,141,488| 147,318,398

.|Long ton.. 2,51 5,079 129,302

i TR IPPDEE 364,220,000+ 0 0.\t ..., 260,790,000

W -|Short tom.......... 3,159,000 12,094,000 ,363,00! 7,077,000

Coal Penn unthracite ...|Long * 79,500,000 ............ 78,653,751 364,926,950
Coal’ bituminous. .. ... . Short “ 556.563,000({1,950,000,000] 458,063,000/1,170,000,000
Col e... ........ 51,888,000{. . ......... 44,793,542{.........
Copper...oooveeeree oo |PoUNd, L Luiul L. 1,209,061,040{ 222,467,000/1,286,419,329| 239,274,000
Diatomaceous earth and tripoli Short ton 83,000 ,000 6,934: ,461
EMerY..coeceneeneanis hens ,327 1,685 2,601 ,203
Feldspar. o« 131,000 1,099,000 71,064 585,200
Ferro alloys [T 399,900| 46,995,000
Flyorspar. . 4,544,000 138,290 3.525,574
Fuller's earth. . . 2,506,189 106,145 1,998,829
,Garnet, for abra; "434.425 4,944 310,131
(‘ems and precious 107,5000. c.covevniolas 111,763
GOld....ooovunns ,509,400 2,918,628 60,333,400
Graphite, amorphou 49,758 3,379 7,716
Graphite, erystallin 76,444 8,086,191 731,141
Grindstones and pulpstones 1,707,004 46,865 1,336,015
GYDSUDL .+ e e evaronncncnnnns 24.533.065 2,420,163] 15,727,907
Lron, ore. . 290,607,000 56,319,000} 203,274,000
, Pig 1,137,926,882|  30,128,060{ 775,046,236
Lead (refined) 76,296,000 424,433} 44,990,000
........... 33,321,000 3,071,423| 27,643,000
Maguesibe (crude). .. 2,74 8,150 156,226 1,248,415
Manqganese ore (35 t.) . L 2,385,0 55,322 1,796,863
Menganiferous ore (5to 35D ct.) 2,091 000 433,733 1,552,492
i) b ,084

483,567

,676

Shortton........ P P Ceseeeaas 155,648 25,810,671

...|Gallong sold... ... 000,000 38,697,280 ,880,186

*.|1000 cubic feet. . ceirersenns 735,000,000 2,000,00f

- 1Gall P P RS PPN 340,647,000 63,608,900

270,120 511 434,485

231 747 1 463 235,943

204 921,732 197 705,532

1,360,000,000 377 719 000} 775,000,000

phate R 25,079,672 ,271,983 11,591,268
Platmum, and allied metals 41,544 4,697,722 5,10 5,614,335
Pom h (K 2 0) .. Shorb ton... 1,444 7,463,026 45,728 11,271,269
Pumice......... . 41,841 114,433 36,05 116,835
PyriLes ....... ..|Long * 275,000 1,450,000 420,647 2,558,172
Quicksilver. .. 75 lb flask.. ..... 13,07 1,041,156 21,415 93 0
Salt, ...... ...[Short ton.......... 6,965,188 30,539,168 6,882,902 ,074,694
Sand, glass, R ,124,000 4,722,000 827,409 ,593,371
Qand molding, building. ot,e “ 75,743,000 57,972,000 68 748, 1998 b 5
Sand‘lime briel k ......... Thousand ......... 162,289 2,364,470 ]46,947 ,705,163
Silica (quaru) . -|Short ton... 22, 233,001 63,332 3,571
Stlver....... .|Troy ounce. 56,564,504 57,420,325 "6 682,445 63,533,652
1S R N N, 8,726,44: 6,030,648
Stone. . . Shont ton. . 68,500,000{ 120,500,000 93,500,000
Sulphur........... .. 1,517,625] 30,000,000 10,252,000
Tale and soapstone . . %horL “ 222,724 3,052,038 2,352,675
Tin (metalllc equival . “ 20 20,100 8,600
Titantum ore. . . ...... o 277| not given 0,400
Tungsten ore (60 per ce! o« 216 77,760 357,000
Urantum and vanadium “ o . 2,363,500 1,100,000
K oo 5 72,907,000 66,032,000
Total value metallic pri . 1,724, 300 000|. .11,351,600,000

‘Total value non-memlllc plo-

duets. ... o e o el e 4,977,500,000' . . 13,257,900,000

gome of the 1920 figures are subject to final revision.

e canvass of gulphuric acld was_discontinued in 1917, when the quanmty was 1,455,257 short tons
(including 119,048 tons of stronger acid), and the value was $16,890,

Values of antimony, iron ore and raw, clay are not included in the tot,als.
Estimates of the value of hard and soft coal are included in the totals: coke i3 not so included.
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{ WORLD’'S IRON ~AND STEEL OUTPUT.

vear, |Ried | golted |Germany.| France. || Ymar. |gpoded | B [Germany .| France,
PIG_IRON.[Long tons. Long lons. Met, tons:|Met.tons. Long tons.|Long tons.|Met. tons.|M et.tons.
1900 8,960,000/ 13, 7R 000| 8,521,000|2,714,000 4 901 000 0,188,000| 6,646,00011,565,000
9.608.,000(22,992.000/ 10,988,000|3.077,000 0,024,000 0,067.00 2,240,000
10,012,000|27,304,000|14,793,000/4,032,060|| 191 6,374,000 6,095,000 99,00 3,390,000

9,% ,000(23,650,000(15,534 0004,426;000 ,462,000(23,676,000116,019,000(3,681,000
,751,000(29,727,000|17, ,939,000 ,796,000(31,251,000/17,. 02,000|4,428.000
10,260,000{30,966,000|19. ﬂﬂﬂ ,207,000 ,664,000(31,301,000 0004,687,000
,924,000(23, 000 ,0001. .. ... 85,000/23,513,000{14,973,000{........
8,794,000(29, ,000{11,790,000{........ 50,000|32, 51,083 3,258,000{........
9,048,000(39,435,000 5,000/ 1,447,000 ,196,000(42,774,0 6,183,00011,952,000
,420,000|38,6: ,142,000{1,684,000 ,804,000(45,061,000116,587,000(2,232,000
9,066,000(39,052,000 ,590 1000 ,297 ,000 ,5691,000(45,073,000 14,874 000 1,912,000
7,398,000{31,015, 364,00 . s 1 ,894,000(34,671,232|. ... ... .. 0. . ...
8.000,700136,925,987 7 000,000 3 317, 371 ,055,000142,132,934' '9,000,000'2,915,000

T

‘The “minette” ore field which extends over a portion of Alsace-Lorraine, Luxemburg, and Belgium
s the most important as regards qhantit;y in Europe. This fleld in 1912 produced 44,000,000 tons, or 28
per cent. of the world’s output. e ore—geologically a bedded oolitic ironstone of J urassic a,ge—is a car-
bonate partly oxidized 'to brown ore.

PIG IRON MANUFACTURED IN PRINCIPAL COUNTRIES IN GROSS TONS.

COUNTRY. 1850. 1900. 1910. | 1915 I COUNTRY. 1850. 1900. 1910. 1915.
United States....| 563,755/13,789,242|27,303,567 29,91 ,213! 86,090 740,210 825,420
8,381,373]14,559,509{11 874 lal) 000, 518,263] 594,385| 755,000
| 8,959,691(10,217,022} 8, 9 609 ool 289,315 367,423 421,000
2,669,966 3,974,478 4 1y . 23,5691 347,657 389,000
Russia 2,889,7891 2,992,058 3, 38,000 Other countries.. 10,000 100,000 400, 7000 | 500,000
Au]stria-Hungary 250,0001 1,472,695| 2,153,788 1,929,000

Belgium. ....... 144,452/ 1,001,872 1,822,8211. ... ... Total.........l4,401,41540,181,865!75,472,918 162,771,160
France's productlon of pig iron in 1920 was 3,317,371 metric tons.

IRON ORE RESOURCES.OF THE WORLD.
The unmined iron ores of the world are officially estimated as follows, in metric (2,204.6 1bs.) tons:

COUNTRIES. Iron Ore. Iron. COUNTRIES. Iron Ore. " Iron.

Metric tons. | Metric tons. Europe—continued Metric tons. | Metric tons.
1,270,000,000| 600,000,000 Lux b .| 270,000,000| 90,000,000
,630,000(3,000,000,000{| Gre: 100,000,000 | 45,000,000
1,300,000,000 5,000,000
1,158,000,000{ 740, 000 000 77,000,000 30,000,000
866,000,000 000,000
711,000,000/ 349,000, 000 ‘Total Europe. .... 12,000,000,000 |6,528,000,000
. 367,000,000 4,000 merica . 5,154,000,000
Austrla—Hungary toil 284,000,000 ,_.,,000,000 75,000,000
156,000,000

sia. ...

. Australia
The French figures for ore include 150,000,000. tons in Algeria and Tunis.

WORLD'’S PRODUCTION OF 'TIN (Metric Tons.)

136,000,000 74,000,000

COUNTRY. 1917. | 1918. ( 1919: COUNTRY. 1917..| 1918. | 1919.
Federated Malay States. . Nigeria. .. 7,070 6,000{ 6,000
. Brit. Prot’d Malay State Australia, 4,970 4,740( 4,000
*Boli v‘l Cornwall.. 4,000 4,000 z
Ban . 0 0, 00| Union of South Africa. ... ,6401 1,370 1,300
gilllton and Singkep. . 7,7401 9,00 Other countries.......... 1,800 2,000{ 2,000
Siam. . 8,600{ 8,000{l Total................. 134,7501 128,230\ 125,760

WORLD'S PRODUCTION OF PLATINUM (IN TROY OUNCES).
(By the United States Geological Survey.)

COUNTRY. 1911, | 1912. | 19013, [ 1914. | 1916. | 1916. | 1917. [ 1918, | 1919.
Borneo, Sumatra.. [........|. 200f....... India 18(India  9|Indies 52(........ ........
nadz, . 30| 50 30 101 6 30 30
12, 000 12,000| 15,000 17,500 18,000{ 25,000 32,000 35000 35,000

1,5 1,248 303 292 330] 1,606 1,326
300,000| 300,000 250,000| 241,200 124,000/ 63,900| 50,000{ 25000| 30,000
United States. ... 628 721 483 570 742|  1'750 605 647 824
Total........' '813,128' 313,520/ 267,233/ 260,548! 143,163! 89,941 83,067 36,533' 67,180

WORLD PRODUCTION OF OTHER MINERALS.

Lead (1918) 1,250,000 metric tons quicksilver (1918) 105,300 flasks ot 75 1bs. each; aluminum (1919)
147,000 long tons; chromite ore (1918) 232,400 long tons; antimony (1913) 26.000 metric tons; zinc (1915)
655,000 metric tons: natural graphite (1918) 20’ 000 metric tons; tungsten ore (1918) 31,865 metric tons:
" bauxite (1919) 721,000 metric tons; coal (1920) 00,000 000 metric tons; magnesite (1917) 675,000 metric
tons; petroleum (1920) 544,885,000 bbls. of 42 gallons each; phosphate rock (1913) 7,140,015 metric tons.
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COPPER AND LEAD PRODUCTION IN THE UNITED STATES.
YEAR (CAL.)| Copper. Lead. j|YEAR (CAL.)} Copper. Lead. YEAR (C4L.)| Copper. Lead.
L. Tons. | S. Tons. ’ L. Tons. | S. Tons. 3 . | S. Tons.
1820....... 1,500({1877 . cevas. 1,000 81,9001(1899....,.. 253,870 10,500
1830. eesss 8,000(|1878. ¢ 40 an. 1,500 9 70,824
|t 100 17,000([1879., ..... 3,000 9 70,700
1 650 22,000(|1 7,000 97, 70,000
¢ 3,000 15,800]|1 2,000 82,000
1 7,200 15,600((1 40,467 07,000
1 7,500 14,100|{1 1,574 07,514
1 ,000 14,200({1 4,708 36,200
1 8,500 14,800 {1. 4,052 52,381
1 8,000 15,3004 /1. 0,430 11,666
1 8,500 14,700}(1 1,017 52,839
1 8,900 16,100}}1: 101,054 482,214 75,402
1 10,000 15,200(1. 101,239 489,836 91,995
1 11,600 16,400{|1 115,966 92,5617
1 12,500 7,500111 126,839 546,645 111,878
1 12,600 7,830({1 154,018 513,454 12,794
1 13,000 20,000{|1 47,033 619,647 07,026
1 2,50 25,880//1894 8,120 860,647 552,228
1 15,500 42,540111895 9,917 842,018 548,4
1. 17,500 2,0801{1896 5,384 852,024 539,905
1 18,000 59,640({1897 0,571 212, 585,083] 424,433
1 19,000 64,0701/1898 235, 1050 222,000 003 979] 476,849
U. 8. TIN PLATE PRODUCTION—IMPORTS AND EXPORTS.
YEAR Production. gg‘ngg;%fé Imports. * YEAR. Production. ggg;gngé Imports.
S. Pounds ounds. ounds. Pounds. Pounds.
9,600 205,910(108,484,826(11910.........|1,370,788,000{ 26,168,315|154,566,599
0,000} 319,579(147,963,804||1911...,.....{1,619,005,0 70,199,298| 95,319,730
9,600 1¥,367,405/117,880,312 2.. .11,756,070,000{181,899,366 ,613,253
1,8401  2,405,812{198,996,086 .12,157,055,0001164,362,281| 28,344,243
400,000| 1,555,146/109,913,293 ,845,130,000{105,899,762] 48,877,947
00,000/ 8,107,666/126,909,360 85,980,000{179,221,644( 10,842,237
384,851! 22,990,816/161,066,820 65,295,700(516,257,473| 1,796,853
40,000} 25,967,137/1120,819,732!|1 .13,360,000,000(521,469,085 1,370,462
40,000 19,894,288 142 529,406 113,301,624,244 | 579,125,457 |- 71,403
0 7,000| 33,622,717]140,739.972 .2, 78 011,487(458,127,594 541 912
075, ,000! 11 411,104 117,312,174 3, 218 177,730 507 158 958 896 870
CRUDE ZINC PRODUCTION IN UNITED STATES.
Shorty Short Short Short
Tons YEAR. | Tons, YEAR. | Topg, Tons.
159,219(11908 190,749{11913.....] 337,252 584,597
186,702(|1909 230,225||1914.....| 343,418 492,405
203,849((1910 252,4791(1915 . 458,135 52,272
199,694({1911 271,621/|1916..... 563,561 50,045
223,745111912 323,907
GEMS AND PRECIOUS STONES FOUND IN U. S.
1913. 1914. 1915. 1916. 1917 1918 1919.
81,615 $2,395 $1,675 $2,031 $2,178 $1,906 $1,921
2,35 , 1, 1,71 ,85’ ,29! ,61
238,835 61,032 88,214 99,180 54,204 42,414 40,304
315 765 608 2,68 417, 910 |.o.......
1,285 449 36! {0 O O Y P
4,285 1,760 4,523 1,542 624 1,277 1,630
15,130 1,114 1,850 1,838 1 .. 805 6,304 |........
50 Joooin.... ,042 2,075 Joeunii]ieniean I,
16,861 18,838 35,724 25,707 28,273 15,211 17,632
73 ,38 86 ,00. 28 907 210
7,630 ,98 10,969 50,807 12,452 6,206 17,7
8,075 13,370 11,691 21, 811 14,171 20,667 22,7
15! 42, 11,0 U 476 320 s
Total, including all other. 319,454 | 124,651 ' 170,431 ! 217,793 | 134,012 ! 106,523 | 111,763
QUICKSILVER PRODUCED IN THE UNITED STATES.
(In flasks of 76.5 pounds to June, 1904; subsequently in flagks of 75 pounds.)
YEAR. |Flasks. ]Dollars |YEAB. Flasks.| Dollars. 'YEAR. Flasks.) Dollars. || YEAR. 'Fls.sks‘ Dollars.
7,723} 768,052 36,06711,335,922 35,315/1,536,203, 813,171
10.000| 535.500 30,765, 1,0 , 544 30,5341,105,941 811,680
30,07711,725,818 26,691| '995,040 26,083/1,030,279 ,804,631
59,92611,857,706 31,092(1,188,647| 21,5541 853,538 ,768,139
22,92611,203,615| 30,454/1,452,656 19,752 872,446 913,808,266
22 ,036,40 28,317/1,272,566 21,075 957,859 313,863,762
27,993(1,139,595 29,727 1,440,570 20, 601 958,153 5(1,933,560
-30,164(1,108,527 34,291|1,481,371 21,256 989 0]1,041,156
30,416! 933,771 35,63411,613,864 25.064 1.053,941
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PIC IRON MANUFACTURED IN UNITED STATES, 1810-1900
: ) CROSS TONS.

YEAR. | Quantity.|| YEAR. |Quantity.[| YEAR. |Quancit,y. YEAR. [Quantity.[| YEAR. |Quantity.
1810.... 53,908((1830.....| ' 165,000({1850. .. I 563,7556{11870. ...| 1,665,179 29,202,703
1820.... 20,000{11840..... 286,903)11860. ... 821,2231/1880. .. .| 3,835,191 - 113,789,242

PRODUCTION OF PIG IRON IN U. 8. BY GRADES (GROSS TONS)..

YEAR. Basic. Bessemer. | Foundry..| Malleable.| Forge. |All Other. GroTs';tTaknﬂ.
1,072,376 7,979,32 ,376,445 173,41 93,092 04,589 113,789,242

1,448,850 9,596,79 ,548.718 256,532 ,454 38,007 | 15,878,354

2,038,590 | 10,393,16 3,851,276 311,45 093 93,722 | 17,821,307

2,040,726 9,989,90: ,409,023 473,78 ,016 12,798 9,252

4 04 9,098,659 | 3,827,229 263,52 836 | 273,676 ,497,033

4,1 79 | 12.407,116 | 4,758,038 635,236 7,817 | 358,994 ,992,380

,018,674 -1 13,340,518 ,773,011 1 699,701 | 597,420 77,867 ,307,191

,375,219 | 13,231,620 ,151,209 920,290 ,167 |. 419,856 ,781,361

4,010,144 ,216,976 ,637,622 414,95 457,164 99,155 ,936,018

,250,225 | 10,557,370 ,322,415 658,04 725,624 81,789 1,795,471

,084,608 | 11,245,642 260,447 843,12 564,157 05,590 ,303,567

,520,020 ,409,30: 4,468,940 612,53 408,841 ,91 ,649,547

11,417,886 | 11,664,01 5,073,873 25,64 469,183 76,337 ,726,937

, 1. 6,693 | 11,590,11 5,220,343 993,73 24,407 00,860 | ‘30,966,152

,670,687 ,859,12' 4,533,254 671,77 61,651 35,754 | 23,332,244
13,093,214 | 10,523,30 4,843,899 29,92 16,214 09,659 9,916,213

17,684,087 | 14,422,457 ,653,644 921,486 48,344 04,779 9,434,797
17,671,662 | 13,714,73 328,258 { 1,015.579 45,707 571,459 8,621,216

18,646,174 | 13,024,966 ,145,260 | 1,117,914 93,932 26,398 | 39,054,644
14,494,131 ,975,934 | 4,916,758 | 1,009,049 71,286 18,206 1,015,364

16,737,722 | 12,062,084 | 5,957, 782 1, 310 951 18,048 40! 36,925,987

PRODUCTION OF PIG.IRON BY STATES. 1915-1920—GROSS TONS. . .
STATES. 1915. 1916. 1917. 1918. 1919. 1920.

Maine, Mass., Conn 7,8 5,7 10,527 11,485 13,678 10,281
New York, New Jersi 2,104,780 2,352,5: 2,417,527 2,871,118 2,070,288 2,601,134
Pennsylvania 12,790,668 | 16,506,284 15,539,728 15,198,000 | 12,276,585 | 13,983,134

arylan 51, . 501.4. 22,2 373,817 '944.002 . 523,733
Virginia. 251,346 99 520,311 513,737 319, 429,302
Alabama 2,049,453 2,762, 2,953,705 2,587,852 | 2,130,092 | 2,392,962
W. Va. 91,044 54,590 61,951 594,676 413,09 772,379
TeNNessee. ..veeevennansnn 177,729 55,374 369,951 369,8: 190,514 P 07
Ohio..... 6,912,962 | 8 9 8,518,603 8,764,132 | 7,102,627 8,533,470
Illipois......... 2,447,220 |’ 3,922,561 3,456,916 3,440,307 ( 2,558,213 3,2 75
Indla.m, Michigan. . 1,986,778 2,221,70. 2,657, 503 3,073,599 | 2,715,659 2;939,521
Wisconsin, Minnesota.. . . . '372,966 11,32 738,541 750,366 605,619 711,405
Mo., Iowa, Col, Mont.,

‘Wash., Oreg., Cal....... 271,921 437,633 , 453,742 502,810 375,587 464,584

Total................ 29,916,213 | 39,434,797 | 38,621,216 39,054,644 | 31,015,364 | 36,995,987
f the iron ore mined in the U. S. (1920), totaling 67,773,000 tons, the Lake Superior region contributed

O
58,000,000 tons, mostly hematite.

STEEL PRODUCED IN THE UNITED STATES IN CROSS TONS.

YEAR Bes- Open- Cruci- Ol,her YEAR Bes- Open- | Cruci-] Other .
(Cal'dar) .| semer. | hearth. 1 Total. | (cal'dar) .| semer. | hearth. | ble. | Steel. | TOWL
891...... 3,247,417}  579,753] 72,586  4,484| 3,904,240
92 669,8891 84,700f  4,548| 4,927,581
g 2,806} 4,019,995
4,412,032
6,114,834
5,281,689
7.156.957
8,932,857
10,639,857
10,188,329
13,473,595
14,947,250
04114,534,978
013,859,887
3120,023,947
23,398,136
23,362,594
,836,’ 3, 14,023,247
14,493,936 23,955,021
16,504,509] +122,303|  55,335/26,094,919
15,598,850{ 97,653| 31,949128,676,106
20,780,723 121,517} 21,162131,251,303
21,599,931] 121,226| 34,011{31,300,874
17,174,684 8 7,631)28,513,!
123,679,1021 113,782} 76,939]32;151,03
31,415,427 129,692| 169,522142,773,68
34,148,893f 126,716| 305,038]45,060,60
34,459.391| 115.112} 511,693}44,462.43
ceae 54 1,271,562126,948,604| 63,572| 387,404(34,671,232
1890, 0050 3,688 871 513 232 71 176 8,883,087132,671,8951  72,265( 505, 687(42,132,934
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PRODUCTIOl\i' IN U. 8. OF STEEL RAILS AND OTHER STEEL SHAPES—GROSS TONS,

YEAR Iron and { Platesand Nail Strugtural (OtherFinish-( Total,

(Calendar). Steel Rails.| Sheets. Plate. |Wire Rods.| “gpones,” éd Products.|GrossTons.
1.307,176 678,927 | 223,312 536,607 |..... ..... 2,644,941 | 5,390,963
551,844 751,460 | 201,242 | - 627,829 | 453,957 | 21579482 ,165,814
,136,458 74,345 | 136,11 537,272 387,307 | 2,104,190 | 4,975,685
021,772 682,900 | 108,262 673,402 360,305 | 1,795,670 | 4,642,211
306,135 991,459 95, 791,130 517,920 ,487,845 89,574
,122,010 965,776 72,13 623,986 495,571 2,236,361 515,841
,647,802 | 1,207,286 94,05: 970,736 583,790 | 2,497,970 ,001,728
1,981,241 ,448,301 70,188 | 1,071,683 702,197 | 3,239,760 ,513,370
2,272,700 | 1,903,505 ,01. 1,036,398 850,376 | 4,148,425 | 10,294,419
2,385,682 | 1,794,528 70,24 846,29 815,161 | 3,575,53 ,487,443
2,874,639 ,254,425 ,850 | 1,365,934 | 1,013,150 4,772,329 | 12,349,327
2,947,933 ,665, 72,936 ,574,2 1,300,326 5,383,219 | 13,944,116
,992,477 ,599,665 64,102 ,503,4: 1,095,813 4,952,185 | 13,207,697
,284,711 421,398 61,60 949,14 4,597,497 | 12,013,381
,375,929 32,230 64,54 808,6 1,660,519 | 6,398,107 | 16,840,01
,977,887 | 4,182, ,21 ,871,6 2,118,77; 7,383,828 | 19,588,46
633 4,248, 52,027 | 2,017,5! ,940, 7,972,374 ,864,82
,921,015 | 2,649, 45,74 ,816,9 181 4,311,608 828,19,
023,845 | 4,234,34 3,74 335,6 ,275,562 | 7,711,50 3,644,690
,636,031 | 4,955, 45,294 | 2,241, 266,890 | 8,475,750 ,621,279
822,790 | 4,488,04 8,522 | 2,450,453 ,912,367 | 7,316,990 | 19,039,171
.327,915 | 5,875,0! 45,331 ,6563.553 ,846,487 9,908,475 4,656,341
,602,780 | 5,751,037 37,50 ,464,807 | 3,004,972 | 10 144 4,791,243
,945,095 | 4,719,246 38,57. 431,714 ,031,124 7,204,444 8,370,196
,204,203 ,077,694 31,92 ,095,907 ,437,003 | 10,546,18! 4. 4
,854,518 | 7,453,980 50,08 ,518,746 ,029,964 | 15,493,0! 32, 9
2,944,161 ,267,616 22,864 ,137,138 | 3,110,000 | 15, 92 3,067,700
2,540,892 ,799,135 18,310 ,562,390 | 2,849,969 | 14, 05 1,155,754
2,203,843 | 7,372,814 12,832 | 2,538,476 | 2,714,036 | 10,359,5 5,101,544
2,604,116 ,337,680 20,577 ,136,907 | 3,306,748 | 13,941,8 2,347,863

‘ Rolled blooms and billets for forging purposes are included from 1905, while semi-finished products
rolled for export are included for 1912 and subsequent years. Prior to 1892 structural shapes were included
in “all other finished rolled products.”

Two-thirds of the rails produced now weigh $5 pounds or over a yard. and one-quarter of the rails

weigh 100 pounds or over a yard. Four-fifths of the rails are by open-hearth process. Girder and high
'1‘ ralls for elecmc and street railways are included.in the figures given above. No iron rails have been
produced since 1911. Incltided in above rail totals are re-rolled rails, amounting in 1919 to 104,121 tons.
Of the 22 rail mills, 9 are in Pennsylvania, 3 in Alabama; 1 in Maryland; 2 each in Ohio and Tllinois, and 1
each in New York, West Virginia, Indiana, Wisconsin, and Colorado. Production of rails in Pennsylvania
in 1920 was 748,196 tons. N

COAL RESERVES OF THE WORLD UNMINED.

United States and Alaska, 3,538,506,328,300,tons, of which 16,153,000,000 tons is anthracite, b ,155,~
000,000,000 tons is bituminous, and 2,054,000, ,006 0 tons is sub-bltuminous and lignite; Canada, 1 361,~
00,000,000 tons, of which 2,000,000, 000 is anthracite and 313,000,000,000 is bituminous; China, 1 1097~
000 000, "000 tons, of which 427' 000,000,000 is anthracite; Germany' 467,000,000,000 tons, of which
452.000,000,000.tons is bituminous and the rest sub-bituminous; Great Britain, 209,000,000,000 tons, of
which 12,000,000,000 is anthracite; Siberia, 192,000,000,000 tons, no anthracite; Australm, 183,000,000,000

tons, all bltumlnous or sub-bituminous; India, 87,000,000,000 tons, no anthracite; Russia in Europe, 66,000,~
000, ns, of which 41,000,000 is anthracite; Union of South Africa, 62,000,000,000 tons, of which
13, 00() 000 000 is anthracite; Austria, 59,000,000,000 sons, no ant,hmcite, Colombia, 30,000,000,000 tons,
no anthracite; Indo-China, 22,000,000, 000 tons, all anthracite; France 19,000,000,000 tons, of which 4,000,
000,000 is anthracite; Belgium, 12,000,000,000 tons, no anthracite; Spain, 10, 000,000,000 tons, of which
2,000,000,000 is antaracite; Spitzbergen, 9,000,000,000 tons, no anthracite; Japan, 9,000,000,000 tons, no
g.ggh(l)‘g,(c)lge. Hﬁiland 5,000,000,000 tons, no anthmclte, other countries, 24,000,000,000 tons, of which 3,000,~

s anthracits
Total coal reserves, 7,460,506,000,000 tons, of which 542,103,000,000 is anthracite.

Coal unmined in Pennsylvania is estimated at 16,000,000,000 tons anthracite, and 108,474,000,000
tons bituminous; In West Virginia, 150,363,600,000 tons, bituminous.

COAL OUTPUT OF THE WORLD.

‘The yearly coal production of the world is estimated at slightly under 1,500,000,000 short tons, of which
from 550,000,000 to 650,000,000 tons is mined in the United States; 325, 000 000 'in Great Britain; 300,-
000,000 in old Germa,ny, 66,000,000 in old Austria-Hungary; 50,000,000 in old France; 40,000,000 in old
Russia; 25,000,000 in Belgium; 30,000,000 in Japan; 20,000,000 in China; 20,000,000 in India; 15,000,000
in Canada 12,000,000 in New South Wales; 7,000,000 in Spain; 10,000,000 in Union of South Africa; 2,500,
000 in New Zealand; and smaller amounts in Holland, Chile, Mexwo, Turkey, Italy, Sweden, Serbla, Bul-
garla, Peru, and other countries.

RETAIL PRICE OF ANTHRACITE COAL AT NEW YORK CITY.

figures are for January in each year, and represent the price Yer ton of 2,000 pounds, stove size:
%{ilg% 321%%1)(12}3) $6.86; (1915) $7.14; (1916) $7.11; (1917) $8.50; (1918) $9. 06} (1919) $10.76; (1920)

COAL MINERS—THEIR AVERAGE NUMBER. -

'I’he number of men em loyed in the Pennsylvania anthracite mines ranged as high as 180,000 in 1914
and as low as 154,000 They average 200 (1908) to 293 (1918) days’ work a year; and they dig 2. 03
(1913) r,o 2.39 (1908) tons per man per day.
In the bituminous mines the number of employees ranged up to 615,305 in 1918, with 243 days’ work
per year, a.nd an average digging of 3.91 (1915) tons per man per day.
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COAL, COKE AND PETROLEUM EXPORTS AND IMPORTS.

oLmAR | Anthracite | Anthracite | Bituminous|Bituminous| Coke Coke | Petroleum | Petroleum
June 30.| Imported. | Exported. | Imported. | Exported. {Imported.\Exported.| Imported. 5
Nettons. | Nettons, | Nettons, | Netitons, |Gross tons.|Giross tons,| Gallons. Gallons
1895.... 80,004 »397,204| 1,259,423 ,374,988 24,394 98.509 942,743 884,502,082
896.... 149,748 1,394,381 1,239,543| 2,246,284 44,610) 130,070 1,068,762] 890,458,994
1897.... 86,978 ,274,417 ,283,589 ,384,069 6,223| 155,972 234,275 04,297,757
898. 5,85 ,326,5682 279 ,682,414 7,432] 212,021 ,391,586 ,480,610
99 . 0 ,571,581 ,251,612 ,480,352 1,435 215,513 ,792,289
0! 5 777,319 00,765 4 363,202 , 374,229 ,123,471
01. a 080 ,973,134 ,763,46 ,103]  365;838 ,147,93811,079,074,51
02. 9. /570,490 36,29/ ,400,694 ,465| 402,495 ,235,46711,064,233,
03. 340,84 ,388,653 ,519,843 % 2. 1 0| 380,038 ,708,127) '936,697,25!
04. ... 30,87 2,048,154 ,940,962 ,434,71 123,1241 479,431 653,50811,022,116,27
05. ... 64,81 2,312,082 ,514,500 ,707,78 195,9521 550,188 10,000,50211,220,513,58'
06. ... 36,70: ,970,401 ,818,758 ) 92| . 157,577| 679,773 15,452,61911,269,777,64.
07. ... 23,11 ,481,920| 1,687,081 ,812,332( 129,163| 823,040 20,505,1 ,294,659,97
cees 24,90 ,837,778| 1,975,625 ,884,957|  119,196] 763,809 ,289,37611,547,402,60
1909.... 4,58, ,809,762] 1,224,999 ,018,877| 169,902} 765,535 ,862,44511,569,103,37:
T4 633| 1,623,073 ,413,43 128,197| 872,013] 23,996,876|1,502,491,93.
ceee 8,33 ,146,388| 1,755,242| 11 09 143,984 046,474 69,019,304 (1,768,731,69
2,000 2,18 ,979,102{ 1,299,106 14,709,84' 65,687) 805,819 309,766,030 3,479,89
,670 625,481 ,576,889( 16,083,10 102,715|  900,672| 731,360,523|2,136,465,72
4.... , 124 ,959,114 ,348,156] 15,704,956 112,528 742,476| 724,446,909(2, 0. 52
,6371 3,682,188 ,417,566| 14,412,98. 88,735 602,473 763,705,69 725,749
,216 ,878,478 ,595,119] 18,749,69: 59,75, 976,398| 890,853,850(2,607,482,366
. ,761) 4,635,13 82,790( 19,533,70 4,782 1,170,82411,324,157, Nil; 49
11,557| 4,842,18 ,391,635 21,051,97' 29,097! 1,337,321|1,635,597,145]2,714,619,746
62,0981 4,285,730 ,00%,250 18,152,33 18,050} 1,053,133(1,978,951,09212,492,754,027
D: .. 62,950| 4,717,462| 1,062,889| 22,976,325 29,275| 678,870(2,908,749,806|3,09 8,060
. 15,8821 4,877,800/ 1,019,592 34,423,964 29,745] 641,18415,738,315,884!........ weee

Petroleum imports 1895-1906 are for fiscal vears.

1n the calendar year 1918 the railroads consumed 162,591,532 tons of bituminous coal; ocean steam-
ships (other than army and navy transports) burned 6,189,316 tons; the mines used 12,521,446 tons for
steam and heat; beehive coke ovens took 48,160,297 tons; by-product coke plants used 36,867,721 tons,
coal gas plants burned 4,965,832 tons; and domestic industrial and electric utilities consumed 283,325,503
tons. New York State used within its borders 20 467,028 tons, not including the soft_coal used by rail-
roads and steamships. Of the total bituminous production, 36.1 per cent. was consumed in the States where
produced. The amount handled at the Port of New York was 17,202,735 short tons.

COAL, COKE AND PETROLEUM PRODUCTION IN THE U. S.

J Anthracite
Anthracite Coal Bituminous Total
YEAR. 08 Shipped Coa, Coke TU. 8. Coal Petroleum
(Calendar.) Produced. |From Mines| Produced. Produced. | Production. Produced.
to Markets.
Gross Tons. | Gross Tons. | Gross Tons. | Gross Tons. | Gross Tons. Gallons.
895. 51,785,122 | 46,511,477 20,641,244 | 11,905,102 | 172,426,366 2,221,475,592
896. 48,523,287 | 43,177,485 22,893,104 | 10.525,690 | 171,416,390 560,335,162
897. 46,974,714 | 41,637,864 31,801,356 | 11,865,164 | 178,776,070 ,539,971,672
89 47,663,07. 41,899,751 48,744,306 | 14,327,865 96,407,381 ,325,297,7
9 53,944, 47,665,204 ,609,98: 17,561,222 26,554,636 ,396,975,
0 51,221,35 45,107,464 89,567,95 8,333,346 | 240,789,310 X 6
0 60,242,560 | 53,568,601 01,632,27 9,42 ,610 61,874,836 ,914,346,
02 36,940,710 | 31,200,890 32,336,46 2,680,116 69,277,178 N
03. . 66,613,454 9,362,831 52,454,77. 566,322 19,068,229 4,219,376,154
04. . 65,318,490 | 57,492,522 48,803,294 125,988 14,121,784 4,017,
1905. . 69,339,152 | 61,410,201 | 281,306,058 777,794 50,645,210 ,658,138,
0 63,645,010 | 55,698,595 06,138,274 ,501,087 69,783,284 ,312,745,31:
07 76,432,4 67,109,393 52,463,49. ,410,325 | 428,195.914 ,976,004,07
0! 74,347,10: 64,665,014 96,941,02 ,244,213 | 371,288,123 g 10
0! 64,619,86, 61,969,885 39,057,37. ,102,737 | 411,441,621 7,693,176,708 *
1 75,433,2 64,905,786 72,420,66; 1,240,009 | 447, ,909 ,801,404,416
1 80,771,4 69,954,299 62,417,01 ,742,401 | 443,188,505 9,258,874,422
1 75,3 63,905,823 | 401,879,44: 9,271,070 | 477,202,303 9,363,271,848
13. 81,718,680 7,773,327 | 427,174,372 | 41,338,866 | 508 052 | 10,434,741,660
D14 . 81,090,631 }| 69,511,110 | 377,414,259 0,823,495 | 458,504,890 | 11,162,026,
1 79,459,876 | 67,883,776 95,200,38 7,126,026 74,660,256 | 11,806,372,368
16. 78,195,083 | 67,376,364 | 448,678,28: 1,664,893 | 526,873,371 | 12,6 20,
17.. 88,939,117 ,133,305 | 492,670,144 49,648,954 | 581,609,263 | 14,0 5
18.. 88,237,575 | 76,649,918 17,308,76. 0,427,118 | 605,546,343 | 14,948,964,
19. 78,501,931 | 66,855,311 | 408,908,48! 44,821,000 | 487,410,413 | 15,864,1
1920. . 80,082,175 | 68,915,460 | 496,975,89; 46,328,571 | 577,008,067 | 18,622,884,000
COAL-MINE FATALITIES AND PRODUCTION.
Men Prod. Men Prod Men Prod
Men Men Men .
YEAR. Em- Per YEAR. Em- Per YEAR. Em- Per
ployed .| Killed. . ployed.| Killed.| oty ! ployed.| Killed. | peqtn
S. tons. S. tons,
..{728,348| 2,656/186,887}/1916..... 720,971 2,226 | 265,094
1907.....1680,492| 2,242 .722,662] 2,419|220,945|(1917. . 757,317| 2,696 241,618
1908.....1690,438! 2,445 {747,644 2,785(204,685!{1918.....(762,426| 2,580 |262,873
1909.....1666,5652| 2,642 ...|763,185) 2,4541209,261}11919.....]765,000| 2,307 | 235,900
1910.....1725,030! 2,821 734,008  2,269/234,297°/1920. . ... 775,000) 2,260 1294,541

Anthracite miners dig about 2 1-3 tons of coal a day ana work from 230 to 300 days a year. Bitu-
minous miners dig nearly 3 tons a day and work about 250 days a vear.
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CREAT OCEAN STEAMSHIPS:
(Former names of some of the vessels are in parenthesis.)
Regist’d|L’gth, Br'th, Regist’d | L’gth,| Br'th
N NawE. Tonnage.| Feet. | Feet. Name. Tonnage.| Feet, | Feet.
Majestic (Bismarck)..... ..| 56,000 956 100 Mongoﬂa wn ,639 600 65
Leviathan (Vaterland).....| 54,282 | 950 | 100 '§3§ ggg 65
Berengaria (Imperator)....| 52,000 | 898 97 518 2 9‘2’
46,439 | 883 92 "415 25 66
45,647 | 901 92 ,398 58 62
5,000 | 775 6 ,361 70 64
3,700 768 Nansemond (Pennsylva a). ,333 59 62
Mauretania. 2,000 790 Rochambeau. . ,301 63 59
CGieorge Washi 5,570 | 722 Pretoria ,234 61 62
Lmpress of Scotland ( Graf Walders ,193 61 62
erin Auguste Victoria) . 4,581 677 77 ||Aeolus (Grosser ,102 560 62
Belgenland (Belgic). . . 4,547 671 8 ||Shinyo Maru. ,039 558 | | 62
Adriatic......... 4,541 726 75 ||Bendigo ,000 520 64
Rotterdam. ,170 668 77 ||Balronald ,000 520 64
Baltic..... 3,876 | 726 5 |[Ballarat ,000- | 520 64
France.......... 3,666 720 Antonia......... ,000 519 65
America (Amerika). 2,622 687 +74 ||American Legion.......... ,000 517 75
Duilio.......... 2,000 662 A1 Alfonso XIII. (Oceana) ,000 477 56
Cedric 1,040 680 Paul Lecat........... ,989 71 62
Scythia 1,000 600 Stavangerfjord. ..\ 12,977 32 64
Celtic..... 0,904 680 Kenilworth Castle. 12,975 70 65
Minnesota. . 0,602 622 Armadale Castle. .. 12,973 70 65
Cappolonio . 0,597 638 72 ||Lafayctte..... .| 12,972 67 64
Wm. Oswald.. . . 0,000 588 7 POrthoS..vvvvieivasrnnns 12,692 11 62
Caronia....... 9,687 650 72 ||Presidente Wilson (Kalser
Arundel Castle. 9,601 630 7 Franz vosef).......... . 12,567 477 60
‘Windsor Castle. 19,600 630 72 ||Walmer Castle. 12,546 570 64
John B. Burcha 19,582 590 72 ||Suevic..... ,531 550 63
Carmania....... 19,524 | 651 72 ||Noordam ,531 560 62
Pres. Jackson (Mt. Vern Rijndam. ,527 550 62
(Kronprinzessin Cecllie) 19,503 706 72 ||Stockholm ,522 547 62
Pres. Harding (Agamemnoﬂ) 19361 | 684 | 72 ||Runic 490 | 550 [ 63
Tirpitz.. 19,300 588 75 ||Metag: ,420 500 64
Laconi 19,000 | 602 74 |[Saxon. ,385 | 570 64
Lapland 18,694 | 620 70 ||Leopoldis . ,350 527 62
Empress of France. 18,481 572 72 ||Corinthic.......... . ,343 00 63
CeramiC........ 18,481 655 69 Pesaro (Moltke) . . 1335 27 62
Pres. Grant 18,072 | ' 616 68 |[Ionic......... ,332 00 63
Laurentic. ... 17,400 590 71 Albama 2,300 22 64
Arable (Berlin). 17,324 501 70 ||Armagh’..... 2,269 31 63
Minnekahda....... .1 17,221 620 66 ||Kroonland. .. 12,241 60 60
Nieuw Amsterdam,....... 17,149 600 70 ||Finland,... 12,222 560 60
Empress of China (Prinz Shropshire ,184 526 61
Friedrich Wilhelm)...... 17,084 613 68 Wllfsmre ,160 527 61
King Alexander (Cleveland){ 17,000 | 608 _ 65 ,133 535 64
[Empress of Asia. ......... 16,909 570 68 2,129 535 63
Empress of Russia. . .. 16,810 | 570 68
Hanga (Deutschland) 16,703 661 67 ,099 550 59
Regina..... 16,313 | 575 68 ,097 526 61
Montrose. 16,250 | 563 70 ,097 598 59
Narkunda 16,118 581 69 ,074 530 66
16,000 | 550 70 ,070 530 66
16,000 | 550 70 12,042 550 63
,0 550 70 ,036 536 63
15,825 581 67 ,032 550 63
15,620 570 67 ,002 521 62
15,551 570 67 ||Providence. 996 512 60
15,50 570 74 ||Zeeland.. ,905 62 60
5,49¢ 550 67 |(Patria....... ,8856 12 59
5,486 550 67 ||Frederik VIIIL. ,850 24 62
5,120 550 67 ||[Korea Maru (Koreay...... ,810 52 63
5,044 570 65 [|Mabana. ...c.ooovnernnnnsn ,796 0. 63
5,000 518 72 ||Siberia Maru (Siberia)..... ,785 52 63
Manmasco. . .. 5,000 518 72 ||Jan Pieterszoon Coen...... ,692 04 60
Massilia. . . 5,000 574 64 ||Haverford.......... . ,635 3 60
Wenatchee. . ,000 516 72 ||Orcoma.. . 571 12 62
Euripides. , . ..ov..vuun. .| 14,947 | 551 67 ||Bremen.. . ,640 5 60
Von_ Steuben (Kronprinz Demerara. . . ,484 50 62
ilhelm) .| 14,90 637 66 ||Darro... . ,484 50! 62
i , 87 565 67 ||Desna, . .| 11,483 50 62
4,85: 580 66 ||Deseado . 477 50 62
4,50 560 65 ||Batavia.. .| 11,464 502 63
est 4,50 563 68 ||Philippine: .o 440 502 62
Silver Sta 4,501 518 72 ||Kaisar-I-Hind. 430 [ 52 61
Ulysses. . 4,49 563 68 ||La Lorraine, 372 | 56 60
Patricia. . 4,46/ 560 62 ,305 | 52 64
Saxonia.... 4,297 80 64 ,300 507 63
Empress of Britai 4,18 49 66 Llansteplmn Castle ,293 50 63
Golden State..... 4,12 17 72 ||Themistocles. . ... ,231 50! 62
Oropesa........ 4,07 30 66 ||Demosthenes ,223 501 62
Minnedosa . 3,97 20 67 ||La Savoie. .. ,168 56 60
e 1m ..... 13,96 20 67 11,146 52 60
...... 13,86 41 66 11,073 52 62
Andre Lebon. 13,682 | 508 62 |[Vogtland.......coevnnnnn. 11,000 | 52 62
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GREAT OCEAN STEAMSHIPS—('ontinued.
Regist’d | L’gth,| Br'th, A

Regist’d| L’gth,| Br'th,

NaME. Tonnage.| Feet. | Feet. v NAME. Tonnage.| Feet. | Feet.
Mercl\g{ (Barbarossa).....| 10,984 526 60 [| Panhandle State. 10,500 | 502 62
Maru... . 10,938 513 63 1] 0ld North State 10,500 502 62
Suwa Maru. . .| 10,927 | 516 63 |l Centenmal State 10,500 | 502 62
U] lysses .es .| 10,910 | 514 65 || Princess Matoik:
Mantud. ..oooveeveennasns 10,902 540 61 Alice)....... 10,492 534 60
Pocahont.a.s (Prinzoss Trene) | 10,803 | 534 60 || Machardo... 10,464 |- 518 64
Mores..coveueeveeenea... | 10,890 540 61 || Winifredian. 0,428 553 60
Malwa..... eeveneseseeaos| 10,883 540 61 || Wendland.......... 0,400 519 64
Sauverland...... coc0ne. 10,800 520 64 || Scotian (Statendam) . 0,322 515 60
Omar (Koenigen Tniise) . 10,785 528 60 |(Briton .. ............... 0,248 530 60
Huron (Friedrich derGrosse) | 10,771 523 60 Philadelphia. (City of Paris).| 10,232 528 63
Drottningholm (Virginian).. | 10,757 521 60 |ISt. 535 63
Tunisian. ‘. ......... veeo.| 10,743 501 59 501 60
Bergensfjord.............. 10,709 513 61 501 58
Ferdma.ndo Palasciano 501 58
(Koenig Albert)......... 10,643 | 500 60 517 64
Victorian .| 10,635 520 60 i 501, 58
Teutonie. . 10,602 566 58 | Susquehanna (Rnein). 501 58
MulaﬂCha. 10,572 518 64 || Hawkeye State 0,000 518 72
aguaya 10,537 516 61 |[Buckeye State 0,000 | .518 72
[son (Hx. 10,531 500 60 || Bertice 0,000 535 72
l\mcedoma 10,512 531 60 || Berrien. . 0,000 535 72
hicago. .. 10,502 509 58

FAST ATLANTIC OCEAN PASSACES.
Satling Ships—Columbus, in 1492, sailed from Spain (Palos) to the Gulf of Mexico in thirty-seven days.
The American-built clipper the nghtn ing, of the Black Ball (Britlsh; Australian Line, on March 1,
1854, sailed 436 nautical miles, on way from Boston to Liverpool, on her malden voyage. A gale was blow-
ing and tne ship's log showed 4 speed a8 nigh a8 1814 miles an hour. The same vessel, on March 19, 1857,
sailed 430 nautical miles, on way from Liverpool to Melbourne, Australia. The clipper Donald McKay,
Black Ball Line, on Feb. 27, 1855 sallea 421 nxutical miles on malden voyage from Boston to Liverpool.

The fastest day’s record offa Sailing s1ip on any sea—437 miles— was made by the Sovereign of the Seas,
ml"l g passage lrom New York to San Francisco. The Flying Cloud made 433}5 miles in one day, New York

an Fra;

The quickest passaize of a clipper shm across the Atlantic was made, it is asserted in maritime eircles,
by the Dreadnanght, ich cleared from New York on June 15, 1859, and arrived off Cape Clear, Ireland,
on June 27—12 days. The clipper Red Jacket, built at Rockland, Me., sailed from Sandy Hool .
to Liverpool in 13 days, 1 hour, 25 minutes. The Dreadnaught once went from New York to Liveri)ool in
13 days, 8 hours. She was built in 1853 at Newburyport, Mass. She was 217 feet long, 40 feet wide, 26
teet deep, 1,443 gross tons. Sne was lost, July 4, 1869, on Cape Penas, northeast of Terra del Fuego, South
America, on the way_from Liverpool to San Krancisco.

The sailing ship Northern Light went from San Francisco to Boston, via Cape Horn, in 76 days and
8 hours. The Andrew Jackson sailed from New York to San Francisco in 80 days and 4 hours. The Dread-
naught went from Honolulu to New Bedford, Mass,. 13,470 miles, in 82 days. The Sovereign of the Seas
sailed from Honolulu to New York in 88 days. The Natchez sailed from Canton China, to New York in

days. The Trade Wind, in 1853, sailed from San Francisco to New York in 75 days. The Lightning,
in_1854, sailed from Australia to Liverpool in 64 days. Tne bark Dawn of New York sailed from Buenos
Aires t6 New York In 36 days. The Nabob, of Boston, went, from New York to Rangoon (Burmah), India,
5 days. }I‘he Flying Dutcihman in 1852-3 made & round trip, Ngw York to San Franeisco and return
(27 220 miles), in 201 days. On the way home she sailed from San Francisco to Cape Horn in 35 days.
The clipper ships often beat the time of the steamships between New York and Ireland.

Steamships——The first steamship to cross the Atlantic:was the Savannah, 350 tons, built at New York
Clty, which left Savannah, Ga., on May 24, 1819, and reached Liverpool in 26 days, during eighteen of which
she used her side-paddles. The Great Wesbern, on her maiden voyage, from Bristol, England, to New
York, covered the distance, in April, 1838, in 15 days. The Sirius, in-April. 1838, went from England to
New York in 1824 duys. The Britannia, first Cunard liner, in July, 1840, came from Liverpool to New York
in 14 days 8 hours. The Great Western’s best record across the ocean was 10 days, 10 hours, 15 minutes.
In 1851, the Pacific reduced the Atlantic record to 9 da; ys, 19 hours, 25 mibutes. The Persia, in
1856, did it in 9 days, 1 hour, 45 minutes; the Scotia, in 1866, in 8 days, 2 hours, 48 minutes; the City of
Brussels, in 1869 in 7 days, 52 hours, 3 minutes; the Baltic, in 1873, in 7 days, 20 hours, 9 minutes; the
City of ﬁerlln in 1875, in 7 days, 15 hours, 48 minutes; the Anzona, in 1880, in 7 days, 7 hours, 23 minutes;
the Alaska, in 1882, in 6 days, 18 hours, 37 minutes; the Etruria, in 1888, in 6 days, 1 hour, minutes;
the Majestic, in 1891, in 5 days, 18 hours, 8 minutes; the Lucania, in 1894, in 5 days, 7 hours, minutes;
the Lusitanla, in 1908, in 4 days, 15 hours; the Mauretania, in 1910, in 4 days, 10 hours, 41 mmutes. The
foregoing records, since and ineluding 1856, are between New York and Queenstown,

The best run from New York to Havre was made by the France, of the French Line, in 5 days, 17 hours.

The quickest run from New York to San Francisco, via Straits of Magellan, was made by the Santa
Cruz, an oll burner, in 1914, in 47 days, 5 hours.

The day's-run record—676 knots—iwas made by the Mauretania, in Januaty, 1911 .

‘The U, 8. destroyer Reid, in 1918, made 43.1 miles an hour on her trial sea trip. The motor boat
Miss America, in 1920, on Lake Georg e, N. Y., went at the rate of 77.85 miles an hour; the motor boat
Maple Leaf VIL. (August, 1921) made ’80 milés an hour on the Solent, England.

/ ACROSS THE ATLANTIC BY AIR.

The U. S. naval seaplane N-C4 (Read), in 1919 (May 16-27), flew from Trepassy, British North

America, via the Azores, to Lisbon, Portugal, 2,150 miles, in 26 hours, 45 mmutes, actual flylng tim
British blplane (Alcock-Brown), in 1919 (June 14-15), flew from St. John’s, N. F., to Clitden, Ireland
1,960 miles, in 16 hours, 12 minutes.

Th British dirigible balloon R-34 (Scott), in 1919 (July), flew from East Fortune, Scotland, to Mineola,
N. ;‘i K 30 ng(ileslﬁjin 108 hours, 12 minutes, and returned ffom Mineoia to Pulham, England, 3,200 miles,

ours,

A Spad airplane, m '1921, in France, flew at the rate of 193 miles an hour.

FASTEST TRIPS AROUND THE WORLD.

1889, by Nellie Bly, 72 days, 6 hours, 11 minutes; 1903, by Henry Frederick, 54 days, 7 hours, 20 min~
gﬁ 191136y Andtre Jaeger-Schiidt, 39 days, 42 minutes, 38 seconds; 1913, by John H. Mears, 35 days,
ours, 36 minutes.
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DISTANCES FROM NEW YORK, NEW ORLEANS, SAN FRANCISCO. AND
PORT TOWRNSEND TO PRINCIPAL PORTS AND CITIES.

(Water routes in nautical miles: land routes in statute miles. Seattle i3 38 miles from Port Townsend.)
FOREIGN CITIES,

New | New San | Port New New | San ( Port
PORT AND ROUTE. York.|, Or- | Fran-|To’n- PORT AND ROUTE. York.|, Or- |Fran-|To'n~
“lleans |cisco.| send. . ‘|leans |cisco.| send.

Aden—Suez Canal... .| 6,532] 7,870}.....]. Habana....
‘Cape of Good Hope. 10,985( 11,408]. New Orleas
Suez Canal and New Tehuantepec
C.of Good Hope & N.Y..|.. Panama .
Suez and Tehuantepec. . Havre....

New York.
Hongkong. ...
Port Townsend...
San Francisco...
Tehuantepec. .

Suez and Panama. . ..... .
Suez and Magelian Strait|. ..
Singapore. . ............
Slé]ga.pore & P. Townsend|

Cape of Good Hope

Magellan Strait. Magellan Strait.

Batavia (Java)... Honolulu........
Tehuantepec.. San Francisco..
Panama..... Port Townsend ..
Suez Canal........ Panama......
Cape of Good Hope. Tehuantepec. .

Bombay-—=Suez Canal .
Cape of Good Hope... Kingston, Jamaica.. .
Suez and New York. .... Kongo River, mouth o
C. of Good Hope & N. Y...{. . 1 New Orleans.......

. New York.

Liverpool...

Magellan Strait.

.of G. Hope & Teh'n New, York,
C. of G. Hope & Panama, Tehuantepe
Magellan Strait. Panama,..
Singapore. . . Magellan )

London.
New Yor]
Tehuam;epe

Singapore & P.
Singapore & San Francisco
Singapore & Tehuantepec

Singapore and Panama... nam . .
Magellan Strait. ....... o]ttt 13 683] 14,458
Manila—FHonolulu and 'San
Bernardino Strait.......].... feeen. 6,943 7,213
Yokohama ..oooovveennfoenn .....) 6,289 5,993

Yokohama & S. Francisco
Yokohama & P. Townsend
Tehuantepec ............
Panama .

ama,
Magellau Straxt
Buenos Aires.....

Sue:

Cape of Good Hope.
Suez and New York
C. of Good Hope & N. Y.
Magellan Strait.........
C. of Good Hope & N. Y.|... Marseilles.. ......
Singapore. ............. New York...
Singapore & San Francisco| 12,181 Tehuantepec
Singapore & Tehuantepec| 13,405] 12, . B anama.. .
Singapore and Panama 14,230] 13, . agellan S

.......... 14,747 14 755

Callao—Tehuantepec Melbourne
Panama.... San Fran
Magellan Panama.. .
Direct. . . Tehuante; p
Cape Town—Direct; Magellan Stral
New York Suez Canal
Tehuantepec Cape of Good Hop 1
Panama........ .1 Mexico City, \land & ‘Water|
Magellan Strait. ........ and

Colon (eastern end of Pana-
ma Canal) .............
Canal and Panama . .
Colombo—Suez Canal
Cape of Good Hope.
Suez and New York,
C. of Good Hope & N. Y| ..
Singapore ..............
Copenhagen—Direct .

Tehuancepec veen

New York......... Panama...... vee
Gibraltar.......eues Nome, Alagka.....

New York.....o.uu. San Irancisco. ..

Tehuantepec [PTPRIN Port, Townsend RPN

’I‘ehuantepec
Panama.........
Magellan Strait.
Odessa, via Gibralta: .
Panama (western en :
Panama Canal)........}..... ceen| 3,277) 4,052
“  Canaland Colon| 2,028] 1.427]..... veeds
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New |8 Port St "
PORT AND ROUTE. %‘;{;’ o | Fran-| Torn- PORT AND ROUTE. {‘{)‘:‘{Z I\(I)%Y Fran- '1‘0"2‘(—

*|leans jcisco .| send. leans |cisco .| send.

Pernambuco, Brazil.......| 3,696 3,969 ....|.....}|Singapore—Continued.
Y Yokohama and Panama..| 13,104
Yokohama & Tehuantepec 12,209
Sitka, Alagka.”,
San Francisco..
Port Townsend..... .. ..

Magellan Strait . .
Port Sald, Egypt

New York .
‘fehuantepe

2,189 2,96t

Ts0] 4,607
“5,140{ " 5,902

. 4,706] 4,

Port Townsend........ 7,556 7,336).....]...
S. Francisco & Teh'ntepec| 9,122 P
San Francisco & Panama 10,001
Magellan Strait . 17,036

Wellington, New Zealand..|.

Magellan Strait. .
San Franeisco.....
Tehuantepec.......
Panama .
Petrograd—Direct. . .
New York.......
San Juan, P. R.

New York... San Francisco...........| 9,100
Tehuantepec . .| 8,344
Panama .| 8,540
ls\dagellan Strait .} 11,500

uez ceeeen ] 14,230
Cape of Good Hope..... .| 13,710
Yokohama........
Honolulu.. . .
an Francisco. .
Port, Townsend .
Honolulu & Tehuantepec| 9,243
voesoloo...|| S. Francisco & Teh’ntepec| 8,986

7,502|" 7,206 Honolulu and Pangma,. 10,093
vervu]-+n..|| San Francisco & Panama| 9,869

‘Tehuantepee... ..
szamn... seee

q

(,ape of Good Hope
Singapore. ..........

San Francigeo...

Port, Townsend . wevs]eev. .|| Magellan Strait......... 16,205
SuezZ....oooiinian R P Singapore and Suez......| 13,040 P
Cape of ‘Good Hope......| 12,355 12, K71 DO PO Cape of Good Hope 15,020! ln 4431, ..

4 DISTANCES FROM PANAMA CANAL TO CHIEF PORTS.
Distance to nearest Canal terminal by usual routes, in nautical miles.

Hamburg, Germany.......

Montreal, Can. ,160|Buenos Ayres, Argentina.....5,450(San Diego, Cal......... . 2,843
Halifax, N. 8. »317| Ascension Island. .. .... 12|Magdalens, Bay, Mexico. ... 2.265
Portland, Me. 198iSt. Helena Island. ..... 4,878 Mazatlan, Mexico........ . 2,006
Boston, Mass. 157 Cape Town, Africa.. 74| Acapuleo, Mexico. . . ceee 1,426
New York, N. Y. 1,974|Monrovia, Liberia.... . ... 4, Salina Cruz, Mexlco . 1,170
Phlladelphla,, Pa. 6|Freetown, Sierra Leone. .....3, San Jose, Gua 886
Baltimore, Md... 1901(St. Vincent, C. V. I.. ..3,268(La Union, Sa.lvador 74
Norfolk, 1779|Funchal, Madeira. .3,859] Amapala, Honduras. . 745
‘Wilmington, N. ,730|Fayal, Azores. ... . ....3,288|Corinto, Nicaragua,. 683
Charleston, .1,5664|Gibraltar (Strait) . ..4,343| Puntarenas, Costa Rie: 471
Savannah .1,607|Marsellles, France. .. ...5,036|Pedregal, Panama. . 213
Jacksonville, Fla. .1,635|Genoa, Italy..... 5,203 Buenaventura, Colombla. 356
Key West, .1,065|Naples, Italy, . . Guayaquil, Ecuador 793
Mobile, . 1,393| Constantinopie, Turkey ve...6,166{Callao, Peru...... . 1,346
New Orleans, .1,403|O ussia 6,509|Iquique, Chile. . 1,987
Galveston, Tex....... . . .6,268] Antofagasta, Chile cevees 2,140
Tampico, Mexico. . . .1,485(Lisbon, Portugal............4,205(Valparaiso, Chile........... 2,616
Tuxpam, Mexico...... «..1,455|Bordeaux, Lrance‘ vevaess4,698|Coronel, Chile............. 2,822
Vera Cruz, Mexico .1,420|Havre, Fran ..4,610{Punta, Arenaq. Chile........ 3,943
Belize, Brltlsh Honduras . 816|Bishops Rock. Scllly Tsland.. .4,356{Cape Horn, Chile.......... 4,260
Puerto Barrios, Guatemala... 780|Liverpool, England.....,....4,548|Galapagos Islands.......... 861
Truxillo, Honduras.......... 022|Glasgow, Scotland. . ...4,492|Marquesas Islands. ........ 3,826

CAragua........ 276/Plymouth, England. ........4,455|Christmas Island........... 4,752
Port Limon, Costa Rica...... 192{London, England. ..........4,763|Honolulu, Hawail. .. 4,685
Bocas del Toro, Panama....._ 144|Antwerp, Belgium...........4,808{Midway Islands. ... vee D707
Havang, Cuba......... 1,003|Amsterdam, Holland. ...... .;&, 32| Yokohama, Japan, . ves 7,682

9
5

7
Bermuda Islands...... ..5,070{ Vladivostok, Siberia. . oo 7,833
Kingston, Jamaica. ... 1|Copenhagen, Denma.rk. J....5,350|Shanghai, China. ... 8,566
Port au Prince, Halti. crecsee 4|Christiania, Nolway . ..5,237|Hongkong, China..

San Juan, Porto R 993|Stockholm, Sweden. . . Madnila, P. I.....

eeeeanees 9,347

qt Thomas, v"ﬁl Isl&nd.... ,029{ Petrograd, Russm [ Singapore, S. S............10,505
sarbados, West Indies. ... .. .1,237[Bergen, Norw Batavia, Java. ...eveieinn 10, 10

Port of Spain, Trinldad.. I s

Curacao ceiees 6

Archangel, Russia.
Sitka, Alaska..,....

Port Apra, Guam 7,9
Caroline Islands (Ponape). .. _'; g),{

9
99
Cartagena, ‘Golombia. .. ..., 281|Vancalver, ree . Marshall Islands....... -7
La Gua.ym, Venezuela....... 4.1|Seattle, Wash', .. . 4,021l Tslands (Levuka). . 6,288
Georgetown, British Guiana. 11,535(Port; Townsend, Wash. . ... 3,985(Samoa (Apia). .. .. . 5,710
Pammarlbo Dutch Gum.na.. . 1,848|Astoria, Ore...»............3,775|Tahiti, Society TSlands . 4,486
Para, Brazil. .. ........ 7§ Portland, Ore. . .. .. .3,869|Sydney, Australia. . . 7,674

|1 113245/ Melbourne, Australia. . . ... 8255
....2,913|Wellington, New Zealand. .. 6,505

Pernambuco, Brazil. .. San Franeisco, Cal. ..
Rio de Janeiro, Braxzil. . ... .4,3491Los Angeles, Cal.......
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DISTANCES BETWEEN EUROPEAN CITIES.
LONDON
Liverpoor| 202
PARIS| 489| 287
MADRID| 908 1397| 1195
These are the tmall-train route LisBoN| 415 1323| 1812| 1610
distances. The alrline distances, used ANTWERP| 1530\ 1119| 211| 472| 270
hy aviators, are, on the average, from HAMRURG| 412| 1801) 1495/ 587| 859| 657
three-quarters to four-fifthe the rail- BERLIN| 178| 497| 1889 1582| 674| 948| 746
road distances. BERNL| 611|678 460| 1602/ 1183| 359| 848 616
. TURIN| 297| 827| 839 719| 1506| 1973| 500| 989f 787
VIENNA| 720| 535 427| 605| .727| 2157| 1668| 849| 1182| 980
MUNICH| 266| 470| 295\ 401| 579{ 522 1897 1477) 582| 970 768
RoME| 647| 840| 414] 639( 1048] 1180| 1033| 1746] 1223 907 1397| 1195
TRIESTE| 510 487| 370] 391 533| 838| 1066| 1009 1828| 1416/ 863| 1352| 1150
WARsSAw| 806| 1276 702} 436| 1156) 1021| 308| 576| 895| 2503 1925| 1067| 1557) 1135
CONSTANTINOPLE| 1205| 1725| 2138| 1564| 1208( 2018| 1833( 1699| 1903| 2025| 3345| 2718| 1899| 2232( 2030
OpEssA| 363| 842] 1330| 1800| 1226| 960| 1680| 1545| 1240| 1418 1737| 3117| 2625| 1760) 2119| 1917
Moscow| 950| 1339| 811| 1617| 2087| 1513| 1247| 1967| 1832| 1209| 1387 1706| 3414 2904} 1843) 2117 1915
PeTROGRAD| 406| 1356 1733| 693| 1769( 2239( 1395| 399{ 2119| 1714| 1091 1269} 1588| 3286| 2874| 1699 1976( 1774
STOCKH()IMI43O 836| 1510| 2408| 1082| 1171| 1731| 1084| 1110| 1337| 1176| 685| 580 993| 2384| 1972| 1219 _1491) 1289
CoPENHAGENIA18'846' 1252/ 1510) 1510' 668) 1067/ 1318’ 671 697' 1047' 885 270! 208! 6201 20121 16001 812 1181] 979
MAIL DISTANCES BETWEEN FOREIGN CITIES AND NEW YORK.
Statute . Statute
BY PosTAL ROUTE TO— Miles. | Days. BY POSTAL ROUTE TO— Miles. | Days.
Alexandria, ofa London............ 6,150 12 |[|Havana............... 1,366 3
Amsterdam, 3,985 8 Hongkoung, via San Francisco. 10,690{ 27
Antwerp, ‘ “ .+ 4,000 8 ||Honoluly, »ic Sdn Francisco. . 5,645 12
Athens, “ “ 5,655/ 11 Liverpool.............o.t 3,54 7
Bahia, Brazil....,......... 5,870 14 ||London...... . ....... 3,740 7
Bangkok, Siam, via London 13,125 41 Mapnila, via San Francisco. . 11,583 31
Batavia, Java, »ia London. 12,800| 34 Melbourne, via San I‘mnmsco. 12,265 27
Berlin....o.ovueininnnns 4,385 8 Mexico City (railroad) . . 3,750 5
Bombay, via London. 9,765 22 ||[Panama...........  ....... 2,355 6
Bremen. @............. 4,235 8 PariS. .. ..o cuvvren vienenann 4,02 8
Bucnos AYTes. .. ... 8,045 24 Petrograd, via TLondon. 5,370 9
Calcutta, via London. 11,120 24 Rio de Janeiro........ 6,204 17
Callao, via Panama... 3,363| 11 |;Rome, zia London. 5,030 9
Cape Town, via London . 11.245( 25 Rotterdam, via Lond 3,935 8
Constammople, via Lond 5,810] 11 San Juan, Porto Rico 1,730 6
Florence, via 1.ondon 4,300 9 Shanghai, via San Fran 9,920| - 25
Glasgow. .. ..ooon. .. 3,370 8 Shanghai, vie Berlin. . 14,745 22
Greytown, via New O 2,815 7 ||Stockholm, #ia London ,97. 10
Guayaquil, via Panama 2,810] 11 ||Valparaiso, via Panama,. 4,623 18
Halifax, N. S. (rail). 967 1yi|vienna. ..o v 4,740 9
hamburg, direct .y 4,820 9 Yokohama, via San Francisco...... 7,345) 20
DISTANCES BETWEEN CITIES OF THE UNITED STATES BY LAND.
New | San New | San
Ciry. New | “Or- | ¥ran- |Scattle| cry. New } “Or- | Fran- |Seattle
York.| jeans. | cisco. York. | jeans. | cisco
Atlanta, Ga.......... 876 496 ,810| 2,953||Minneapolis, Minn. . .| 1,332] 1,285 2,10 1,828
Baltimore, Md: 188] 1,184/ ,081 ,051| | Mobile, Ala....... 1,231 141| 2,62 2,989
Bismarck, N. D 1,767| 1,720 ,866 ,478{{New Orleans, La 1,372|... 2,48 2,941
Boston, Mass. . 235 1,607 ,313| 3,283||New York, N. ... 1,372| 3,191 3,161
Buffalo, N. Y. 4421 1,275 ,804| 2,774||Norfolk, Va.... 347! 1,09 3,247 3,215
Charleston, S 739 776 ,119 ,2421|Ogden, -Utah 2,405 1,89 786 1,080
Chattanooga, Tenn 847 491 ,072 ,815 Oklahoma Okla. 1,608 752| 1,994 2,334
Chicago, Il....... 912 912 1279 ,2491|Omaha, Neb. . 1,405| 1,080| 1,786 §,923
Cincinnati, Ohio. 757 8291 2,377| 2,547 Phlladelphla, 91} 1,281{ 3,100 ,070
Cleveland, Ohio. 584| 1,092| 2,636! 2,606|Pittsburgh, Pa 444 1,142| 2,74 2,717
Columbus, Ohio 637 945| 2,593 2,563||Port Townsend, W 3,199 2,979} 1,00 3
Dallas, Tex 1,769 515 ,932 ,426| | Portland, Me. 351 1,722 3,428| 3,898
Denver, Col 1,930{ 1,357 ,376) ,584{|Portland, Ore. 3,204 2,746 7. 19
Detroit, Mi 693| 1,100 2,551 ,521|[Salt Lake City 2,442 1,92 82 1,097
Duluth, Minn 1,391 1,391| 2,243 ,816{|San Antonio, Tex. 1,943 57 1,91 2,708
El Paso, 2,310] 1,195 1,287| 2,134||San Diego, Cal....... 3,231] 2,08 602( 1,449
Galveston, T 1,782 410{ 2,157| 2,728||San Francisco Cal . 3,191| 2,482 ..... v 967
Helena, Mont, 2,452(. 2,152| 1,255 793||Sante ¥é, N. I 2,211 1,35 1,286| 1,851
Indianapolis, Ind 825 888| 2,462| 2,432|[Sault Ste. Marie Mlch 1,036 1,399 2,581 2,329
Jacksonville Fla. . 983 616! ,098 ,317(|Savannah, 845 66 3,104| 3,247
Kansas City, Mo.. 1,342 880( 1,986| 2,065||Seattle, Wash 3,151 2,93 957 0
Key West, Fla. ... 1454| 1,087| 3,569 3.788||Sioux City, Iowa 1,422| 1,173| 1,821} 1,879
Little Rock, Ark.....| 1,290 487 ,291 ,5481|St. Paul, Minn.. 1,322| 1,275| 2,091| 1,839
Los Angeles, Cal..... ,149| 2,007 475! 1,322|[St. Louis, Mo... 1,065 699 2,199| 2,342
Louisville, Ky........ 871 '778| 2,473| 2.,553||Tacoma, Wash.. . 3,199 2,890 9 32
Memphis, Tenn...... 1,157 396 2,439 519 Toledo, Ohio......... 705 1,040| 2,523| 2,493
Milwaukee, Wis. . 997 997! 2,364 »164!| Washington, D. C. 228! 1,144| 3,069 3,039

The diatances given between cities of the United States are computed by the Government, and are

measured by land.

are ‘'shorter than those which'are entirely by land.

In some instances the distances by water routes, or by land and water routes combined,
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Commerce—Rivers of America.

length In miles being in parenthesis—Atlantie, 148 (5,365);
Mississippi and branches, 54 (13,912); Canada, 2 (315) Pacific, 38 (1,606). 'lota.l navigable length 26 410

miles.
‘The Hudson was one of the earliest rivers of the country to be im

PRINCIPAL AMERICAN RIVERS.
ToTAr, number of navigable streams in United States, 295, tributary as follows, the total zm,vuiable

Gulf, not including

the Mississippi, 53

12) H

]groved by the Government. Work
began even before 1822 by the State of New York, at which time the Erie Canal was opened,.and in 1823
-the Erie and Champlain both emptied into the Dol created by the State dam at Troy, finishéd about that
year. Work by the United States began in 1834,
- Length
NAMES. Sourceﬂ, ‘Mouths. Miles.
Alabama.......|Junction of Coosa and Tallapoosa Rivers, Ala..........|Mobile River.......... 350
Allegheny .|Near Raymond, Pa.................. . ..|Ohio River..... . 350
Altam: .|Ocmulgee and Oconee Rlverq, (m .. |Atlantic Ocean. . . 150
Androscoggm. .- Umbngog Lake, Me,.......... . [Kennebec River. . 160
..|Chattah and Flint Rivers, Ga. ulf of Mexico . 90
Arka.&s S.......|Rocky Mountains, Col.......... Mississippt River .| 2,000
Atchafalaya.... Point Coupee Farish, La ...|Gul Mexico......... 200
3ig Black. .....|So. E. Missouri....... ..|White River, Ark....... 400
Big Hom. ceeee Rocky Mountains, Wyo. ..|Yellowstone River. . . 500
Black..........|Adirondack Lakes, N. Y....... Lake Ontario ees . 190
Black "Warrior . . |Locust and Mulberry Rivers, Ala ‘Tombigbee River... . 300
Brazos.........|In the Staked Plain, TexX......... .. |Gulf of Mexico... .. 850
Canadia.n .....|Northeastern New Mexico. ....... ..|Arkansas River. . 900
Cape Fear......|Haw and Deep Rivers, N. Car.... ...|Atlantic Ocean.. . 250
Chattahoochee. . |In Habersham County, Ga. . .. .|Apalachicola River. . 500
Cheyenne. . . ...|Eastern Wyoming. .. e ...|Missouri River..... . 500
Chickagaha. ... .|Kemper County, Miss ... |Pascagoula River e 200
Chowan........|Meheran and Nottaway Rivers, N Car. . Albemarle Sound . 50
Cimarron. . ....|{Raton Mountains, N. Mex sesen Arkansas River. .. . 650
Colorado.......|In the Staked Plain, Tex................. ..|Matagorda Bay.... . 650
Cqlorado.......|Junction of Green and (Jra.nd Rwers, Utan: ..{Gulf of Cahtorma,. . .| 1,360
Columbia. .....|Upper Columbia Lake, B. C......... . |Pacific Ocean. . .. .| 1,400
Conecuh. ......|Pike County, Ala........ . |Escambia River, Fla. . .. 75
b . ]Cc ticut Lake, oo .|Long Island Sound., ... 10
20088 . . . .« . .|Oostenaula and Etowah River, ..|Alabama River..... . 350
Cumberland. .. . [Junction of Poor and St;nught Forks, Ky. . .|Ohio River. .. . 650
.|Catskil Mountains, N Y . ...|Delaware Bay . 375
Des Moines Lake Shetek, Minn. .. |Mississippi Rivm .. . 450
Dolores. . .|San Juan Mountains .|Grand River . 250
ls 0. ..|North and South Fdisto Rivers, S Car. ol . 150
Monroe County, Ala...... . 50
..... Apajachicola Rlver. . 350
Bay . 250
4 . 145
. 5560
Grand. ........SouthemI . 200
Grand . . {Hillsdale County, Mich. Lake Michigan . 280
and . Grand Lake, Col.......... Green River. . 350
Gres.t Ka,nawha. Blue Ridge Mountains, N. Ca .|Ohio River..... . 450
Gre +...|Lincoln County, K¥......0e0euun. Ohio River....... . 350
Greenbrler. . ...|Pocahontas County, W. Va.......... Great, Kanawha River. . | 175
Gunnison. . ... .|Saguache Range, Col.. .. ..|Grand River........... 200
ck....|Rockland County, N. Y............. ..|Newark Bay.... .e 0
olston........ North and South Forks Rivers, Tenn. ..|Tennessee River........ 350
Housatonie. .. ..|Taghanic Mountains, Mass........... .. .|Long Island Sound. . 150
Hudson. . ... ...|Lake Sanford, Adirondack Mountains, N. Y ..|New York Bay... . 350
Humboldt. ... ..|Elko County, Nev..... errsevessreranaa .|Humboldt Lake. . 375
IHinois. «..|Des Plaines River Wis..... seenra Misgissippi River . 435
Indian. . . castern Florida. ....... ... .ooviain.. . tlantic Ocean. . 100
James Formed by Jackson’s and Cowpasture Rivers, Va. . {Chesapeake Bay. . 450
Kalamazoo. . . . . |Hillsdale County, Miel M BN Lake Michigan......... 200
XKanawha. . ....|See ‘‘Great Kanawha.
Kansas. . ... ...|Junction of Smoky Hill Fork and Solomon River, Km Missouri River......... (a) 300
Kaskagkia. . .|Champaign County, Ill... . |[Mississippi River. . 320
Kennebec. .....|Moosehead Lake, M ..|Atlantic Ocean..... b
Kentucky. . . .. .|Cumberland Mountains, Ky . .[Ohio River........... 50
Menominee. . ... |Brule and Michigamie Rivers, Mich. . ..|Green Bay......... 25
Merrimac. . ....|White Mountaing, N. H.................... . [Atlantie Ocean. . 50
Minnesota,. . . . . |Blg Stone Lake, S, Da.k . R 475
8sissi pi |Luke Tt.sca, NCrthe'n Minnesota, . . 2,460
Missouri. .. |Rocky Mouninins, $>uthwestern Montana . 2,551
‘Mobile. ... ....|Junction of Tombigbee and Alabama Rivers, Ala. . . 50
Mohawk. . ... [Lewis County, N, Y. ... ...oouuiir i ooy, . 160
0no la. . . {Formed by West Trork and Tygart’s Valiey Rivers, W. Va. .| 800
«+.....|Van Zandt County, Tex........... S: o 850
eosho.....‘.. Morrlscounty,Kan . 400
Neuse.........|Person County, N.C...... . 300
Ocmulgee. . ... .|Northern Georgia. .. ...... . . ...|Altamaha River. . 280
Oconee. . . . . .. .|Altamaha River, Ga ... {Ocmulgee River. . 270
Oh Junetion of Alleghany and Monongahels Rivers, Pa. Mississippi River...... 950
Lyon County, Kan.......oooivuiruiiiaiinnn. e Missouri River..,...... 60
. .|(See Washita,)
.|Lower part of Tar Rivor (which see.)
Passaic. .......IMorris County, N. J....oviiuuiveennnnreeenanneen.n. Newark Bay........... 00
Pearl, ++ver....|Winston County, Miss. ... ...|Gulf of Mexico..vevn.n. 50
.|Rocky Mountains, N. Mex , . . ..|Rio Grande............ 00
Pedee (Yadkln) Blue Ridge Mountains, N. C. ...|Winyaw Bay, S. C...... 00
Penobscot. ... .. |Somerset County, Me....... .. |Penobscot Bay......... 50
Piatte. . ... ... . |SWeetwater River, W¥0...eerveerreensnnsessss ... |Missouri River.....v...| 1,260
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PRINCIPAL AMERICAN RIVERS—Continued. .

NAMES. Sources. Mouths. Lengthl
Pow-ler. .|Big Horn Mountains, Wyo 400
Potynac Alleghany Mountains, W. 450
Rappahann Blue Ridge Mountains, Va 155

In the Staked Plain, Tex <] 1,200
%ed (ot North)..|Lake Traverse, Minn. . . 700
ake River.|Red Lake, Minn. . ..... ..|Red River of the North.. 135
Rio QGrande. . . . [San Juan Mountalns Coliveeenrnonnnns. ..|Gulf of MexicO..ecvaoan 1,800
Roanoke.......|Fermed by Dan and Staunton Rivers, Va .. {Albemarle Sound.. . 240
Koshkonong Lake, Wis . . |[Mississippi River 330
Northern Texas. .... .|Gulf of Mexico... 460
Ne-r Sisson, Cel.. ..|Suisun Bay...... 600
.|Douglas and Bayﬁel(l (,ount S, ‘Wis . . . |Mississippi River.. 200
. .|St. Francois County, Mo........... . .|Mississippi River.. 460
.|Brevard and Oseeola Counties, I'la. ..|Atlantic Ocean.. 400
Hillsdale County, Mich......... . .|Lake Michigan.. 0
.|Sierra Nevada Mountains, Cal............. .. |Sacramento River. 0
Sai Junction of Wateree and Congaree Rivers, S. C. . .|Atlantic Ocean.. 0
§ 's.vannah .|Formed by Tugaloo and Kiowee Rivers, S.C... 450
chuylkill . . Near Pottsville, Pa. 0
cioto. . .. Auglaize County, Ohio 5
Shenandoa Northern Virginia. . 0
Snake . Yellowstone National 50
Sunflower (B! Coahoma County, Miss....... 00
Susquehanna. . .|N. or E. Branch, Lake Schuyler Chesapeake Bay 56
Susquehanna. , . |West Branch, near Raymond, Pa. Susquehanna River..250} .
Suwanee. .|Okefinokee SWamD, G&....vvevrnenrnnrennnneneenenn Gulf of Mexico......... 200
Tallaha.tchee ....|Northern Misslssippi. . ..1Yazoo River... 40
Tallapoosa. . .. .|Paulding County, (xa . .|Coosa River. 0
Tar......... ...|Granville County, N . .|Pamlico Sound 0
Tennessee. . ... .|Formed by Clinch and Holston Rivers, Tenn. ..|Ohio River. . 1,200
Tombigbee. .|Prentiss County, MiSS. .. e.viriverinennnnnns . .|Mobile River. 475
Trinity........|Northern Texas. .... S Galveston Bay.. 530
Wabash........|Mercer County, Ohio. . e Ohio River....... 50
Waccamaw..... Southern North Carolina ..|Great Pedee River . 50
‘Washita. .. ....|Western Arkansas (also called Ouachita)...... . .....[Red River,....... .. 50
White...... «..|Northwestern Arkansas ................. oo ee .. {Mississippi River.. 00
Willamette. . . . .|Cascade Range, Ore. . Columbia River... .. 75
Wisconsin. . . . . .|Northern Wiseonsin, . . . Mississippl River....... 400
adkin. .. . .|(See Pedee River.)
Yazoo......... Junction of Tallahatchee and Yalobusha Rivers. Miss Mississippi River . 300
Yellowstone .|Rocky-Mountaing, Wyo................. . {Missouri Riv 1, 100
Yukon......... Lake Lindeman, Yukon District, Canada.. . |Bering Sea. .

The Missouri River connects with the Mississipp1 three miles below Alton, Ill,

PRINCIPAL FOREICN RIVERS.

RIVER. Outflow., ’ﬁtsh RIVER. Outflow. 11\',%"5‘? RIVER. Outflow. %/Ig'ts}l
Albany..... Hudson Bay.. .| 610||Irawadi..... Bay of Bengal. 1,250 Po..ccounnn Adriatic Sea...| 420
Amazon. . . .|Atlantic Oc. .|Dead Sea 200 . Lake ‘Winnipeg| 545
Amu Darya. |Aral Sea. .. . .. 1 445 .|North Sea....| 700

535 Gull’ of Lyons| 500

Ashwa.nipi .| (See Hamllton)
Assiniboine. . |Red Riv. of N.
Athabaska. . |Arctic Ocean. .
Backs...... Arctic Ocean. .
Bmhm putra|Bay of Bengal.

,500

...... Gulf Tartary. . (2,600
. ...| 400(| Rio Negro...{Amazon Riv...{1,400

45011 La, Prata. .. .|Atlantic Oc. ..[2,300|| Riv.ofDoubt{Riv. Madeira..| 950

765 Arctic Ocean. .|2,800|| Saguenay. . .|St. Law. Riv..| 405

. .|Aretic Ocean..| 50| St. John. Bay of Fundy.| 500
.|Bay of Biscay.| 650||St. Lawrence|Gulf St. Law. . 2,%%2

UL........ Dnieper Riv... a ie. .|Beaufort Sea. .|2,525|| St. Maurice. |St. Law: Riv..
Churchill . adeira. . . .|Amazon Riv...|2,000(| Salwin...... (xlllf of ‘Marta-
Columbia agdalena. (La,rlbbea.n Seal| '950
Congo. . anikugan..|St. Law. Riv..| 310j|S. Francisco. Atla.ntic Oc.

Copper Thelss River. . ¢500(| Sask’tch’wan|Lk. Winnipe;

Danube . ine. .. . |English Chai

Darling .|Hudson Bay...
Dnieper . .|Atlantic Oc...| 250
Dniester Iudlan,Ocean.. .|Hudson Bay...| 450

.| Danube Riv.. _|Hudson Bay.. .|Atlantic Oc.. .| 550

.|Hudson Bay...| 580 . -|Gult of Guinea) .|North Sea. 215
edlterra.nean 400 . |Mediterranean. .|{Danube Ri 800

h Sea. .. Hudson Bay, .|Euphrates. 1,150

ulf of Ob . |Caspian Sea.. .|1,400

1

.. .|Gult of Danzig| '630
. |Caspian Sea...|2,300
North Sea.....| 300
.|Hudson Bay...| 475
.| Yellow Sen....|3,400
.|Esquimau B'y. .....|Atlantic Oc. .. Arctie Ocean. . |3,300
.|Gulf Pechili. . .|2,600||Peace.......|Arctle Oc...... 1,065|1 Zambezl. . . . Indian Ocean.. |1,600

Arabian Sea. . .|1,700!|Pilcomayo.. .| Paraguay Riv.)1,000

Canadian drainage basins, area, in square miles—Atlantic, 554,000; Hudson Bay, 1,486,000; Pacific,
387.300: Aretic, 1.290.000.

. .|Atlantic Oc.
.|Atlantic Oc.

St. Law. Riv. .

.|Parana River..

. 500
.|Bay of Bengal. {1,500
. |Bay of Blscay.. 3§5

[5)
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CANALS IN THE UNITED STATES.

' Cosdt of Con-
CLASS, STATR AND Total | Canal struction
NAME. Points Connected.  |Opened.|Length. Length.| Width.| Depth.] and Im-
. provement.
MASSACRUSETTS. Year. | Miles. | Diiles. | Feet. Fegt. Dollars,
Cdpe (”%% gh\trgiik ..... .. |Buzzard-Cape Cod Bay..| 1914 | 13.00 7.68 200 25 13,500,000
rle and branches Troy-Tonawanda 1825 1340.40 150 12 | 139,214,929
Whltehall-'[‘roy 1822 | 62.66 125 12 21,891,584
Oswego-Three R 1828 23 50 200 12 12,994,329
ayuga ol Mays Pt. -Ith’a—M t'r 1839 2.23 200 12 8,153,326
Black River. Rome-Lyons Falls. 1849 3.) 00 42 4 3,894,952
NEW JERSEY. \
Delaware and Raruan... .|N. Brunsw'k-Bordent'n..| 1834 | 44.00 80 8 |l 5113749
Del, and Rar. (leeder) .|Raven Rock-Trenton...| 1834 | 22.00 60 6 | 92t
MOITIS. covevearronanes Jersey City-Easton, Pa..| 1836 {106.69 40 5 2,759,888
PENNSYLVANIA.
Schuylkill Nav. Co..... Phila.-Port-Clinton. . ... 1825 | 89.96 | 50.33 58 6 11 055,557
Leh'h Coal and Nay. Co.|Mauch Chunk-Easton. . 1821 | 47.25 | 37.25 60 6 4,633,109
Del. Divlsxon Cmml ..... Ldston-Bristol. . ....... 1916 | 59.25 | 59.25 45 i1 2.433,350
Clwsapeakc "L"I ll))elawarc. Del. R.-Chesapeake Bay.| 1829 | 29.63 | 13.63 60 10 5,000,000
‘MARY.
(’Jhesapeake andAOhlo «.|Wash.,D.C.-Cumb’d, Md| 1850 {184.50 {180.70 68 6 14,000,000
Labke Drum (Dis. 8w'). . |Eliz.R.,Va.-Pag’k R.,N.C| 1794 | 23.00 | 22.00 70 9 3,301,000
- ORTB CAROLINA.

'Falrfteld ............... Fairfield-Alligator River.| 1868 4.00 4.00 26 7 60,000
Illinois and Michlgan . |Chicago-La Salle. . 1843 | 95.00 | 95.00 60 6 9,429,606
CMcago Dmin %mt Ship Chicago-Lockport. . .l 1900 | 38.60 | 32.35 226 22 55,208,889
Torch Lt[l;:leA e Torch Lake-Torch Bay..| 1875 4.00 | 4.00 110 20 597,075

LOU .

New Basin ..|N.Or.-L.Pontchartrain..| 1836 6.50 6.50 100 10 1,384,634
Old Basin. ..IN. Or.-St. Johns Bayou..| 1794 5.50 | 2.00 84 5 '927,352
Harvey's. ...|Miss. R. at N. Orleans...| 1835 | 36.50 | 13.00 75 6 750,000
Company's. ...|Miss. R. at La Fourche..| 1836 | 97.00 | 25.00 100 6 600,000
Lake BOTgne. . . ........ Miss. R.-Lake Borgne...| 1900 7.00 7.00 100 6 350,000

Government RCKanals ............................. 281.39 {281.39 |.......|.c0nnnn 58,238,594
R NEW YORK.
Black Rock............ E. B’k Niag. R.at Buff'o.| 1914 3.20 3.20 200 20 3,943,702
DELAWARE.
TOWeS.coe s oiiuneanns Del. Bay-Rehoboth Bay.| 1916/ 12.00 | 12.00 |....... 3 150,126
VIR
Albemarle and Ches ke. .|Eliz. R.-No. Land’g R...| 1860 | 11.10 | 11.10 |....... 8 560,213
UTH CAROLINA., I
Esthervllle—Minim Creek|Santee R.-Winyah Bay..| 1906 | 5.00 5.00 20 6 174,620
Channel. GHTaAN : ....... Apal'laR.-St. And’s Bay.| 1915 | 36.50 | 36.50 |....... 5 505,930
MIC,
St. Marys I«nlls—South Ar'nd Falls-St. Marys R.| 1855 1.60 1.60 260 25 9,046,349
St. Marys Falls-North...|Ar'nd Falls-St. Marys R.| 1914 1.60 1.60 260 25 5.041,291
L.Sup.-Por.B'y-Kew.B'y| 1873 | 25.00 | 25.00 |....... 20 1,786,379
St. Clair R. -Lake St Clalr 1889 3.33 3.33 300 20 1,288,891
Ilinois and Miss;sslppi « |La Salle, I11.-Miss. R....| 1907 | 75.00 | 75.00 80 - 7 7,555,999
XE
Loumvﬂlfssélcl’% P%rcland A’d Ohio R. F'lsat Lou’le}] 1830 | 2.00 | 2.00 | 200 9 6,960,920
St,\u-gf-onLBay-L Mich... |Sturgeon Bay-L. Mich...| 1881 1.36 1.36 160 21 559,637
Mus. Sh'ls & Elk R Sh'ls Mus. Sh'ls & Elk R.Sh'ls| 1890 | 18.00 | 18.00 |....... 5 3,191,726
Colbert Shoals «+..|At Colbert Shoals....... 1911 8.06 8.06 |....... 7 2, /322,179
Port Art‘n .......... ..|Tayl's B’y'u-Sabine Pass.| 1899 7.00 7.00 150" 26 1,471,880
Galveston and Brazos. ..|{W. Gal. Bay-Brazos R.. 1853 | 36.00 | 36.00 |....... 4 233,654
Sabine I\EESE gg PLRRIEEY Pt. Art’t Canal SabineR.| 1916 | 16.00 | 16.00 90 25 443,933
Willamette River....... Will‘t,eI‘alls nr Ore Civy| 1873 0.66 0.66 |....... 2 841,186
Cascades vee .|At the Caseades. ....... 1896 0.57 0.57 20 8 3,913,198
Dalles-Celllo ......... ..|The Dalles—Celilo Falls..| 1915 8.50 8.50 |....... 8 4,730,594
WASHINGTON.
Port Townsend-Oak Bay.|Port Townsend-Oak Bay.| 1915 | 0.91 0.91 73,322
Lake Washington Ship. . |Puget Sound-Lake Wash 1916 | 8.00 | 8.00 3,442,865
Canalized Rivers.....|............oooeiiii]ivennnn 4,385.061. . . 108,919,650
@« NEW YORK
Hudson River..... .. {Waterford-Hudson. .| 1915 { 38.00 |....... P 3,807,833
PENNBYLVAN
Monougahela R .. |Pittsb'h-Fairm’t, W. Va.| 1879 {128.00 8,105,050
............ .....|Pittsburgh-Cairo.......| 1885 [968.50 39,603,695
Alleghany ...... Pittsburgh-Natrona.... . 1902 | 24.00 |.. 1,454,424
WEST VIRGINIA.
Great Kanawha . ...|Loup Cr. 8h'ls-Pt. Pleas.| 1889 | 90.00 {.......|.... 4,248,042 ¢
Little Kanawha , . ... ... Mouth to Creston. . . ... 1874 | 48.00 [.oeuansf. 82
NORTH CAROLINA.
Cape Fear River........ K'gs BI'ff-Browns Land’g| 1916 | 32.00 {.......].. 824,462
SOUTH CAROLINA,
Tongaree. ... .ovevnnn. G'v's St. B'ge-Col.-Gr'byl 1904 2.00}....... PN 281.000
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Cost of Con-
CLASS, STATE AND Total | Canal struction
NaMmB. Points Connected. Opened.|Length.|Length.| Width.| Depth. Im-
/ provement.
OHIO. Year. | Miles. | Miles. | Feet. | Feet. Dollars.
Musklngrlhlm‘ AR .|Dresden-Marietta. .. ... 1840 | 91.00 |.. R N . 6 2,360,690
La Salle-Grafton. ...... G 2 903.751
.|Gr. Rapids &r. Mt. Car’l. 4 260,000
At Galena ............ < 00.000
Portage Clty-Green Bay. Y 3,594,150
MINNESOTA.
Mississippi River....... St. P.-Min'lis; Keo'k, Ia.| [ 190 7
(D’s M'n’s Rap's); Mo-| 4 1877 19.36).......0. .00 0ns 7 8,354,430
line, IlL. (R’k Is. Rap’s)| | 1907 | ) 6
MISSOURI.
Osage River. Ceaen .|{Mouth to 7 miles above..[ 1906 7.00 |..oonifinnnt 3 635,809
TU
Kemsuck ..... .|Carrollton-Beattyville...| 1844 {255.00 |.......|....... 6 4,094,442
Green :md Barren...... R.-Mam.C.;B.R-B.G.| 1841 [225.50 |.......]....... 5 2,774,365
Big Sandy, and Tug and Catlettsburg. 1
Levisa Forks......... Louisa. . { Gallup...... 1897 | 39.00 |.......|. P 6 1,568,659
Saltpetre. ...
Rough........coovunnn Mouth-Hartford........ 1896 | 29.50 [....vvi]innnnn . 4 106,500
TENN. AND KY.
Cumberland. ..... «....|Nashville-Burnside, K 1905 326.10 |.......|...uune 6 3,221,836
Cumberland. «....|Below Nash. 192.60 mﬂeq 1905 {192.60 {.......]|. ... e 6 2,092,173
ALARAMA.
Black War'r, Tombizbee. McG.Sh.,S‘d'sFy,N'sSh. 1895 362.50 |....... . 6 9,652,881
CO088 v vt vvvaviananns Rome, Ga.-R’side, Ala...| 1890 {165.50 |....... cer 3 2,357,517
ARKANSAS.
Upper White. .. 1m.b’'wB't’sy’letoGuion| 1904 | 33.00 3 813,197
Ouachita. ... .|F’k’'nSh.,Ark.,toM’r’e,La| 1912 [119.00 6 1,819,511
TEXA
Trinity River Dallas-White Rock Sh’ls 1909 1330.50 7 1,928,038
Brazos Rlver Mouth-Waco 1915 |424.00 4 1,326,933
Yamhlll ./Mouth-McMinnville. . 1900 | 18.00 3 72,165

(Amals in italics are ship canals.
as to Frie Canals, which are up to 1921

l"lgures are as gathered by U. S. Census Bureau for 1916, except

CANALS IN CANADA (OFFICIALLY REVISED FOR THE ALMANAC).
(See United States list above for Sault Ste. Marie Canals.)

| Cost. L'gth. Depth.” Cost. L’gth.|Depth.
Dollars. | Miles. Doltars. | Miles.| Feet.
Chambly.......covvnnnn 0,9 12 61 HTrent. ..oovenniirenen, 18,274,531 6-8%
Cornwall. ,246,304!. 1134 14 Welland. . .. 29,399,406| 2634 14
Lachine. . 14,132,685 =~ 814/14~18 ||'Welland Ship 20,270,436| 25 | 25-30
Rideau..... ,699,873| 13314 Wil { Farrans Pt... 877,091 14| 14
Soulanges. . 1904,044| 14 15 lliams- ; Rapide Plat..| 6,143,468 7i4| 14
S.S.Marle.....oo0eenn. 4,935,809 1Y 18Y4 burg Galops...... 2,159,881 3% 14
‘Welland Ship Canal is under construction (March 31, 1921), and is not yet open for traffic.
SOME FOREIGN CANALS.
Bottom
Length, | Depth, Estimated
Miles.” | ~Teet. ‘ Width, [ Cost.
Suez—Mediterranean and Red Seas................ ceerens 103 5 108 $127,000,000
Cronstadt—Petrograd................ . 16 204 ces 10,000,000
Manchegter—Manchester and Liverpool . 35 28 120 85,000,000
Kaiser Wilhelm (Kiel Canal)—Baitic a 61 36 72 40,000,000
Elbe and Trave. ......... 41 10 72 6,000.
Berlin-Stettin (Hohenzolle: 136 9.8 32-39 12.500,000
Marseilles—River Rhone 60 ... 82 20,000.000
Odense—Denmark . 5 | 20 1,321,000
SUEZ CANAL TRAFFIC.
, Nt No. of Net No. of Net
YEAR Tonnage. Vessels.| Tonnage. YEAR Vessels.| Tonnage.
870 436,609 ,137| 5,903,024({1904........ 4,237| 13,401,835
871. 761,467 ,440 ,640,834|(1906. . ...... 4,116] 13, 34 105
872 1,160,743 ,425 ,783,745(11906. .. ..... 3,975( 18,445,504
873 ,387,767 ,3%9|  6,890,094({1907........ 4,267 14,728,434
874 ,631,650 ,207| 8,69%,777/|1908........ 3,795 13,633,283
875 ,009,981 ,659|  7,712,028({1909........ 4,239( 15,407,527
876. . ,095,771111 ,341|  7,659,058(11910........ 4,533 16,581,898
877.. ,355,447 ,352|  8,039,175({1911........ 4,969 18,324,794
878.. ,259,878 434 8,44%8,383|{1912...... 5,373| 20,275,120
879.. 2,253,332 ,409|  8,560,283|{1913........ 5,085/ 20,033,180
880. . 3,057,421 ,986| 7,899,373|11914. . ...... 4,802 19,409,495
881.. 4,136,779 ,503(- 9,238,603 3,708| 15,266,155
882.. ,074,%03 ,607 ,895, 3,110| 12,325,347
883.. 5,775,861 441 73 2,353 68,918
884. . 5,871,500 ,6991 10,82 2,522) 9,251,601
885. . ,333,752 ,708| 11,24 3,986| 16,013,802
886 767,655 L7511 11,99 4,009 17,574,657
The receipts in 1918 were $15,867,908, for commercial vessels.
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THE PANAMA CANAL.
(Opened for Navigation August 15, 1914. Gov., Col. Jay J. Morrow, U. S. Army. Balboa Heights.)

‘THE Panamsa Canal was built between latitudes 8° and 9° N. across the Isthmus of Panama at it3 nar-
rowest part but one. The saddle through which it crosses the continental divide was originally about
335 ’1§et above sea level. Gold Hill, the highest point immediately alongside the channel of the Canal,
riges 540 feet above sea level. The Canal has a length of 43.8 nautical miles from deep water in the Atlantic
to deep water in the Pacific. The Canal extends at sea level from its starting point in Limon Bay to Gatun,
5.77 miles. At Gatun the sea level section ends in a flight of three pairs of locks, forming the steps to
Gatun Lake, with its normal elevation 85 feet above' the sea.

Gatun Lake was formad by damming the Chagres Valley, and excess water, wasted through the spill~
way, finds its way to sea through the old course of the Lower Chagres. .The Canal proceeds up the valley
of the Chagres 20.55 miles to Gamboa, and in this section relatively liitle excavation was required. At
Gamboa bezins the real drive throuzh the divide, the famous Culebra Cut. It is 6.97 nautical miles long,
300 feet wide at bottom, and extends to Pedro Miguel lock and dam, onr the Pacific slope of the divide.
Here one lock lowers the ship to Miraflores Lake, a small boly about a mile long, with its surface 55 feet
above the sea. At the south end of this lake are Miraflores locks, which, in two steps, lower the ship to
the Pacific. A sea level channel 7 miles long carries past Balboa andLout into the Pacific.

The minimum depth of the chaunel is 41 feet, and in parts of Gatun Lake it is about 80 feet deep.
The lock chambers have a clear width of 110 feet and length of 1,000 feet, giving ample handling room for
the largest ships yet built. Gatun dawm, by which Gatun Lake was formed, is a big, gently sloping mound,
built by pumping sand and clay into the space between two ridges of rock and earth. It is 124 miles long
1{&(’1 1% ;mle wide at its base. Its crest is 105 feet above sea level, and the width of the dam at the top is

ent. - - . .

The Panama Railroad extends between Colon and Panama on the eastern side of the Canal. A branch

line extends from Pedro Miguel to Las Cascadas, crossing the Canal on a swinging pontoon bridge at Paraiso.

'he Canal Zone is the strip of land extending five mijles on either side of the axis of the Canal, but
not including the cities of Panama and Colon, which remain within the Republic of Panama. It has an
area of 44114 square miles, including land and water. It was granted to the United States by the treaty
made with Panama, February 26, 1904. The United States®paid $10,000,000 for the Zone, and makes
an annual payment in addition of $250,000.

COMMERCIAL TRAFFIC, PANAMA CANAL.

gﬁbgf Net Tons. | Gross Tons. TOlls. Cargo Tons.

July, 1920....... e 225 856,798 1,109,079 $842,312.05 886,814
August, 1920. . . .. 266 951,345 ,208,471 936,209.44 1,040,740
September, 1920 256 1,008,785 ,293,470 1,010,150.63 1,009,557
October, 1920. . . 238 935,579 ,190,93 ,825.58 991,066
November, 1920. 238 929,875 ,184,07 933,912.11 984,910
December, 1920. . 265 1,027,918 98,864 1,007,849.32 1,076,539
January, 1921.... 279 1,094,323 ,383,77 95,857.46 1,177,053
February, 1921. 241 916,8: ,179,979 17,412.49 952,904
-March, 1... 255 1,112,818 ,417,220 ,105,5636.55 1,084,563
April, 1921 227 955,503 03,087 27,977.09 907,613
ay, 1921.. e 210 864,61 ,092,602 35,882.77 792,735
June, 1921........00000000.] 192 761,477 60,857 51,964.12 694,720
Fiscal year, 1921......... . 2,892 11,415,876 14,522,41 11,276,889.61 11,599,214
Fiscal year, 1920.. V2,478 | ,546,044 11,059,81 8,513,933.15 ,374,499
Fiscal year, 1919 2,028 6,145,094 ,876,603 ° 6,172,828.59 6,946,540
Fiscal year, 1918 2,068 ,584,073 ,371,33 6,438,855.55 7,533,031
Fiscal year, 1917 1,806 ,817,607 8,530,82 5,631,781.66 7,083,045
Tiseal year, 1916 2,385,284 ,596,52 2,399,830.42 3,063,371
Fiscal year, 1915.. 1,072 ,772,167 ,416,787 4,343,383.69 ,926,145

Canal was closed to traffic from September 18, 1915, to April 15, 1916. Canal was opened to com-
mercial traffic August 15, 1914.

COMM]#RCIAL TRAFFIC, BY VESSELS’ NATIONALITY.
i (Covers year ending June 30, 1921.)

gﬁbgf Net Tons. | Gross Tons. Tolls, Cargo Tons,
2 ,092 10,144 $7,886.25 12,700
1 , 566 5,472 4,388.75 6,700
970 3,965,613 5,035,686 3,976,395.33 3,721,932
63 159,727 201,231 147,023.75 61,737
4 ,098 16,645 13,187.10 .- 14,400
16 ,784. 3983 2,952.78 ,112
02 1,050 2.50 ,200
60 236,512 287,579 241,411.86 322,059
50 48,8 279,261 +/229,248.94 216,488
) 4,281 4,621 7.20 ,101
155,889 204,727 164,575.94 132,836
19 ,334 81,023 62,908.95 73,837
talian. . .. 25 102,783 147,507 103, 0 47,9:
Japanese. .. 136 613,245 808,961 655,176.51 758,617
Jugo-Slav. . ,508 6, 4,877.50 ,325
Mexican. .. 4. 5,032 5,884 4,354.36 ,785
Norwegian, 140 548,227 719,138 523,311.94 637,887
Panaman. ,370 1,568 ,463.50 ,500
60 157,495 239,045 107,160.64 105,322
,27 15,844 ,156.25 ,343
117,400 155,150 118,548.41 143,076
25 113,661 | 119,810 93,331.25 128,919
1,212 4,874,477 6,172,717 4,797,463.60 5,179,350
Totals. ...vvvvinninenss 2,892 11,415,876 14,522,415 11,276,889.91 11,599,214

In addition to the commercial traffic, as shown above, 426 Government vessels transited the Canal
during the fiscal vear. -
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. BRITISH SHIPPING AND THE PANAMA CANAL.
Atlantic| Pacific Total Per Atlantic| racific Total Per
Total FIscAL Total

to to At~ H All Cent. to 0 At~ All Cent.

Pacitic.| lantic. [BM¥Sh-| Flags. |British|| YPAR- |pacitic.| lantic. |[B7USE-| Fiags. |British
226 239 465 1,088 | 42 1920.... 393 360 753 2,478 | 30
193 165 358 787 | 45 1921.... 500 472 972 2,892 | 33
371 409 780 1,876 | 41
303 396 699 2,130 33 Totals.|. 2,292 | 2,337 | 4,629 13,276 34

306 296 602 2:025 | 130

Most_of the British trade through the Canal is between Britain, Australia, and New Zealand; next,
between Europe and the west coast of South America; then, between U, S. and Australia and New Zealand’
between the U. S. and the Far East; and, lastly, between Europe and the west coast of North America.

COMPETITIVE CANAL TRADE ROUTES.

The ‘eoastwme trade is an American monopoly; but in the other trades served by the Canal, Amer-
ican ships are in competition with the ships of forelgn nations, particularly Great Britaln, Japan, and Nor-
way. In the important trade between Europe and Australasia, 1921 fiscal year, American vessels do not
ﬂgure at all, and In the trade between Furope and the west coast of South America only 4 American vessels

ssed the Canal, all northbound, with 31,800 tons of cargo. In the oil trade between the Mexican flelds
and the west coast of South America American tankers carried 296,342 tons out of a total 654,659 tons.
With this single exception the trades in which American vessels secured any considerable tonnage had the
Unlt.ed States either as origin or destination.

n the trade between Atlantic and Gulr ports of the United States and the west’coast of South America
the total southbound cargo was 933,261 5. Of this, American vessels carried 45 per cent., British ves-

18 15 per cent., Japanese vessels 12 per cent and Norwegian vessels 7 per cent. ‘The northbound cargo
aggregated 975,507 tons. American vessels carried 64 per cent. of the total, British vessels 14 per cent.
Norweglan 10/per cent., and Japanese approximately 5 per cent.

In the trade between Europe and the west coast of North America there is a great preponderance of
eastbound cargo. Of this, American vessels carried 55 per cent., British vessels 26 per cent., and Nor-
wegian vessels 4 per cent. Swedish, Danish, and Dutch vessels were also operating over this route, and
probably account for most of the remaining 15 per cent. Of the westbound cargo, which was relatively
unimportant, American vessels carried 27 per cent., British 14 per cent., and Norwegian 13 per cent.

Of cargo moving from Atlantic and Gulf ports to the Far East, American vessels carried 41 per cent.,
British vessels 29 per cent., and Japanese vessels 27 per cent. Of cargo moving from the Far East to
Al,l::nmc and Guif ports American vessels carried 32 per cent., Japanese 38 per cent., and British 23 per
cent,

In the trade between the United States and Australia, British vessels had a decided advantage, carry-
ing 71 per ceat. of the total outward bound cargo as against only 14 per cent. in_American bottoms. Of
cargo moving over this route in the opposite direction American vessels carried 56 per cent. and British
vessels 44 per cent.

Ot oil shipments from the Mexican flelds to the Pacific Coast north and south of Panama, American
vessels carried 60 per cent., and British and Norwegian vessels shared the remainder.

DULUTH-SUPERIOR INTERLAKE TRAFFIC.

: Total Tot. Valuat'n
. luation of f Valuation of s |
7/ YEAR. Receipts. Val Shipments. 1 Receipts and, Receipts and
' Receipts. Shipments. |“gyipments. | Shipments.
Short tons. Dollars. Short tons. Dollars. Short tons. Dollars.
7,840,023 | 95,702,839 6,946,682 | 191,826,855 | 34,786,705 | 287,529,694
6,594,915 | 66,664,997 17,202,247 | 156,449,323 | 23,797,162 | 223,114,320
6,815,410 | 75,504,761 | 25,713,891 | 186,004,398 | 32,529,301 | 261,509,156
9,520,990 | 99,079,192 | 27,163,588 | 184,969,880 | 36,684,578 | 284,049,072
9,424,962 83,087,646 21,247,884 | 152,968,727 30, ,846 236, ,373
9,705,999 | 89,661,0 31,768,777 | 231,260,859 | 41,474,776 | 320,921,932
12,165,608 | 113,918,404 | 34,709,808 | 238,677,173 | 46,875,416 | 352,595,577
10,616,492 1186, 22.919,212 | 187,816,429 | 33,535,704 | 287,002,960
713, 117,415,770 | 30,781,427 | 251,386,384 | 40,494,67 368,802,154
11,045,855 | 110,207,992 41,131,478 | 277,011,633 ,177,333 387,219,625
12,242,814 | 141,912,526 40,169,010 | 329,397,210 52,411,824 471, 736

4
10,183,694 | 156,439,551 32,711,987 | 287,598,077 42,895,681 444,037,628
10,562,130 ! 191,171,481 36,246,483 | 361,728,552 46,808,613 552,900,033

KEEWEENAW WATERWAY TRAFFIC.

Cargoes, | Cargoes, i Largest
Vessels ’ =} Valuation, Logs, Valua-

ot ngﬁztd B%%Srfd %gggl Exclusive of] M. I't. | tion of Csa{lr‘]g;%s
Tonnage.| “pong. Tons. . Logs. B. M. Logs. Tons.

,477,687| 1,715,068 732,973| 2,448,041/$101,774,806 9,659 $144,834| 11,115
,265,304| 1,627,924| 635,990| 2,263,914| 77,323,898 7,242| 107,544 11,500
,389,204| 1,720,295| 823,778| 2,544,073| 85,266,001 9,619) 134,666 10,560

,479,170| 1,609,593| 775,083 2,384,676| 77,262,115 13,832 193,648 10,116
,293,133| 1,525,046 621,571 2,146,627/ 78,861,611| 10,757| 150,598 10,000
1303,856| 1,619,872| 786,746 2,406,618| 86,582,812 4,11 57,652| 11,767
,248,262| 1,496,901| 763,659| 2,260,660 72,550,334/ 16,318 179,498 ,680
,998,203| 1,397,618 502,970 1,900,588 70,010,15 8,530 3,830 ,31
383,081| 1,724,945 737,984| 2,462,929| 110,414,125 9,431 84,879 ,881
,145,628| 1,679,31 547,7. 2,227,054| 105,181,229 8,314 99,768 , 35
,661,725| 1,778, 405,226! 2,183,274| 106,397,272 5,025| 72,863 12,079
,528,024| 1,671,917 279,873| 1,951,790 ,492,50: 7,311| 140,737 11,900
1,347,604| 1,110,632| 276,040| 1,386,672 ,513,6 8,827 220,675| 11,655
1,123,6270 '907.578! 241,170( 1,148,748! 56,661,208 9,5301 208,289! 11,600
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SAULT STE.. MARIE CANAL TRAFFIC.

. Total . Freight Value of Value of
YEAR. Freight Valuation of Freight | Average | Cparges, | American | Canadian
ons, Freight, i Charges. ‘Haul. Mile-Tor. Craft. Craft,
Dollars. Dollars. Miles. Mills. Dollars. Dollars.
890...00000. 9,041,213 02,214,9: 9,472,214 797.2 1.3 27,857,700 |* 1,777,800
895..000uu.n 62,580 59,575,1 14,238,758 830.0 1.14 40,858,800 ,037,000
900 ,643,073 267,041,9 24,953,314 825.9 1.18 66,116,583 ,618,576
03,065 89,906, 8 23,217,974 823.3 .99 57,244,200 ,311,900
5,961,146 58,306,3 26,566,189 27 .4 .89 67,20 ,792,400
4,674,437 49,405,014 6,727,73 35.6 .92 68,252,800 ,384,
1,546,106 4,502,686 | 21,552,894 43 .5 .81 63,789,300 ,377,100
44,270,680 416,965,484 | 31,420,585 33.3 .85 73 00 ,429,
1,751,080 37,463,454 | 36,666,889 42 .4 .84 88, 000 ,140,51
8,217,214 ,830,1 38,457,345 28.3 .80 102,525,500 ,918,000
41,390,557 ,141,31 ,903,244 42.0 .69 101,643,000 | 10,054,000
7,895,149 626,104,17 6,291,948 09.0 .78 6,192, 10,707,000
62 8 54,010,844 | 38,710 904 .0 .74 123,061,500 | 11,675,000
53,477,216 95,019,84 29,492,196 826.0 .67 109,336,001 12,211,500
72,472,676 791,357, 40,578,225 31.0 .67 125,618,800 | 12,927,500
79,718,344 65,957, 44,380,864 | ' 820.0 .68 127,125,500 | 15,295,700
5,369,934 34,800, 2 27,597,099 32.8 .60 117,211,00 17,420,700
1,290,304 82,263,141 | 41,984,031 32.0 .71 123,472,700 | 15,936,700
91,888,219 74,161,156 | 60,845,023 24.0 .80 129,170,50 15,757,
9,813,818 | 1,196,922,183 | 89,277,226 820.0 1.21 229,538,875 | 18,247,475
5,680, 87,005,347 | 83,507,638 818.2 1.19 223,757,625 | 17,583,550
68,235,542 14,613,944 | 58,478,567 815.0 1.05 223.162,200 | 17,409,450
. 79,282,496 | 1,119,774,214 |-85,741,850 816.1 1.33 222 100 | 17, 461 ,650
Detroit: Rtver traffic (1920) passages, 18,320; net registered tons, 59,038,240; freight tons, 80,410,082

value of freight carried through the river, $1,135,390,357.

THE NEW YORK STATE CANAL SYSTEM.
(Communicated by Charles L. Cadle, New York State Superintendent of Public Works.)

THE route of the improved Erie Canal, commonly known as the Erie Barge Canal, was placed in com-
raission for the entire distance between Troy and Buffalo on May 15, 1918. The Champlam Barge Canal,
from Troy to Whitehall, was completed May 15, 1916. The Oswego Barge Canal, connecting with Lake
Ontario at Oswego, and the improvement of the Cayuga and Seneca branches connectlng those lakes, also
have been completed.

e moneys expended upon the system, for canal lmprovement under recent bond issues, are as follows:
Erle, Champlain, and Oswego Canals, under bond issue of 1903 and 1915, $128,000,000. Cayuga and
Seneca Canal improvement, under bond issue of 1909, $7,000,000. For construction of terminal docks
with warehouses, and freight-handling machinery on all canals, under bond issve of 1911, $19,
The above figures include land damages and adjusted claims of a1l kinds. The enire project of enlarging
and reconstructing the State canal system has been completed.

The improved Erie Canal is the main waterway and extends across the State from Troy to Buffalo.
Officially, the route commences at Congress Street, Troy, and follows the line of the Hudson River to
Waterford, where the westward turn is made. ¥From Waterford the line of the Mohawk River, canalized,
is genemlly followed to a point beyond Little Falls. Westerly from this point the new channel ‘tollows thé
route of the old canal in part, but passes the northerly outskirts of the City of Utica on a new line, thence
to the south of Rome and then into and across Oneids Lake. Passing out of Oneida Lake, the Oneida River
is used to its junction with the Seneca River at Three River Point; thence through the Seneca River to and
through the Clyde River to a point east of Lyons; thence following the old canal, deepened and enlarged,
to a point beyond Pittsford. IHere the channel leaves the old route, crossing thé Genesee River about g
mile south of Rochester on a pool created by the construction of a dam, joining the line of the old canal
a few miles westerly, and continuing thence in the former channel, deepened and widened, to and through
Tonawanda Creek, canalized to Tonawanda, where the Niagara River is entered and followed to Lake Erie,
at Buffalo. The length of the Erie Canal is approximately 340 miles.

‘The old Erie Canal, through the city of Syracuse and portions of the same in Rochester have tem~
porarily been continued in use together with the section between Tonawanda and Buff:

The dimensions of boats using the above sections of the old canal will be limited to the following:
Length, 98 feet; width, 17 feet 5 inches; draught, 6 feet, and height above water line, 11 feet 6 inches.

The improved Champlain Canal commences in the Hudson River at Waterford, where the improved
Erie Canal starts westward, and follows generally the channel of the Hudson River, canalized, as far north-
ward as Fort Edward, where a new route has been established to Whitehall on the inlet of Lake Champlain.

‘The improved Cayuga and Seneca Canal branches off in a southerl}r direction from the improved Erie
Canal at a point near Montezuma. The Cayuga branch follows the valley of the Seneca River to Cayuga
Lake; thence through Cayuga Lake to the Cayuga Lake inlet at Ithaca. The Seneca branch follows the
Seneca River in a westerly direction from the Cayugs branch near the foot of Cayuga Lake, and connects
with Seneca Lake near Geneva; thence through Seneca Lake to Watkins, with an extension to Montour Falls.

The improved Oswego Canal branches northerly from the 1mproved Erie Canal at Three River Point
and follows generally the line of the Oswego River, canalized, to Lake Ontario at Oswego.

The Black River Canal has b2en retained without enlargement and exteuds from its junctlon with the
Erie Canal at Rome northerly to Carthage, although it is not navigable further north than Lyons Falls,

The width of the new canal channel varies according to the section traversed. Through canalized
rivers and lakes the channel is at least two hundred feet wide. Through rock cuts in land lines & mini-
mum bottom width of ninety-four feet hag been provided, and through earth sections the minimum width
at the bottom of the channel is seventy-five feet, The locks on the improved canals ave uniform in size.
‘The inside dimensions of the lock chambers are 300 feet in length, and 45 feet in width. The clearance
under fixed bridges spanning the new channel is 1535 feet.

LENGTH OF THE VARIOUS CANALS (MILES).

‘Erie Canal (Waterford to Tonawanda), 339; Oswego Canal (from Lake Ontarlo to Three River Point),
24; Cayuga and Seneca Canal (from junction with the Erie Canal to Ithaca and Watkins, including Cayuga
and 1Seulelca Lak5ezs) 92; Champlain Canal, 60; canal harbors at Utica, Syracuse and Rochester, 10. Total
canal mileage,

NATURAL WATER COURSES (CANALIZED) USED AS PART OF THE SYSTEM.

Hudson River (between Troy and Fort Edward), 37; Mohawk River, 112; Oswego, Oneida and Seneca
Rivers for their entire length, 99; Onelda Lake, 21; Cayuga Lake, 38; Seneca Lake, 35; Clyde River, 19;
Tonawanda River, 11; Symcuse Harbor, Onondaga Lake outlet, 7; Rochester Harbor, ‘Genesee River, 2:
e%tgca Harbor and a short section of thé Mohawk River, 1. Total mileage in canalized rivers and lakes,
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" TONWAGE MOVED TOWARD TIDEWATER ON N. Y. STATE CANALS.

Forest Products] Agricultu. e. Manufactures. [ Merchanudise, All Other and Totals.
YEAR. Cham- : Cham- Cham- Cham-| Cham- | Both'
Erle. | blain. | Frie. | Dlgin | Brie. | pain | Brile | poin| Erie. | i | Canals.
858(1,137,107( 28,240 47,722 9,508 5,94 93,302! 872,537|3,065,839
461,291) 985,535 38,783 50,232 18,730| 5, 02,440| 965,712(3,068,152
,677(1,189,963|  27,615( 42,702 20,677\ 7,141|2,006,886| 884,390|2,892,176
,854(1,038,679]  15,365| 46,711 2,815 12,7231,914,192] 716,998|2,631,190
,119 4,692 22,138| 49,553 1,101} 17,178|1,701,834| 791,541(2,715,219
6,986(1,365,554| 34,758| 42,374 5,393| 20,599(2,348,083| 867,099(3,216,177
2,783(1,387,018 25,148( 43,749 0,313! 10,39 92,31 866,611)3,158,923
9,307, 56,999 15,747| 61,377 6,02 4,339(1,850,62 734,400(2,584,66
6,956 968,671 ,8891 61,5 1,10 5,323|1,845,100| 778,736|2,623,836
6,729 65,054 ,682] 50,814 17,2591503,577(1,693,128|1,182,364|3,024,765
9,844 967,267 13,345 44,874 45,70 ,216/1,689,069 597,7. 6,855
8,058 43,515 3,326| 64,522, 46,675 17,332|1,619,43 672,131(2,291,568
4,25111,362,676|1,362,676] 34,510 23,978| 23,978|1,940,783|1,940,7. 65,845
57,207(1,177,658]  12,277( 57,767 9,158| 21,272(1,891,454] 365,4 56,89,
30,043 420,19 17,345| 89,542, 14,820] 25,483 0,892| 437, ,603,74.
17,299 28,423 23,360{ 76,373, 22,057| 12,245(1,539,034| 477,05212,073,07:
240,204 ,929 9,471| 99,925 8,729| 18,846(1,270,775] 455,590(1,878,21
91,294 ,272] 11,782| 93,621 9,5861 17,653|1,210,956] 333,617 44,57,
231,831 433,916 ,729]104,037 5,663| 12,118(1,099,872 4,63 ,21
165,113 24,089 36,390{103,755 2,292] 12,8 89,28 103,384/1,292,66
123,060 88,864 40,492 74,789 783| 10,474 31,35 23,051(1,254,40:
99,911| 354,368] 52,913 88, 298] 9,403| 868,51 34,571(1,203,08
101,922| 369,770 7,648(110, 222| 7,395 836,77 21,766/1,158,53
94,506 72,340 20,416|119,837 3,344 91,60 47,089 38,69
150,777 284,953| 17,220[115,878 2,538| 3,908| 763,34 06,99811,070,34:
46,870 349,880| 24,542|108,8 1,227 ,326| 765,14 05,93211,071,07
06,681 16,075|  13,632| 65,680 14,642| 679,330] 190,291} 869,62
82,475 50,083 ,842| 80,984 2 ,160] 673, 82,920 855,920
122,127 34,479 14,552/113,610! 1,436 9,064 59,368 34,639 794,007
129,433 80,780 20,866/103,448 8,576 40,609 20,651 761,260
125,663 94,586  32,5682| 99,5 68| 4,039 53, 04,9411 658,256
165,854 96,961 14,095| 89,069 1,934] 2,999 00, 17,933| 518,616
114,891 125,774 7,008 64,557 2,571 5,007| 274, 24,566 499,359
88,458 120,827 ,337| 67,490 2 3,398| 235 50,307 385,69
122,432] 81,646 ,249] 90,319 4,016] 5,200 220, 82,971 403,660
155,944 46,500 ,625| 60,482 155 245 154, 43,326 397,
4,744 18,351 ,480] 27,501 4,643| 6,578 96,350 963! 312,313
77,257| 81,621 ,651( 60,781 15,175 ,2111 190,850] 243,769 43 619
,766|101,903( 143,611 ,263(113,950 486 279,511 69,073| 418,584
2,7181100,720! 134,176 9.3521134,092 6111. 281,361) 266,497 547,858
- COMMERCE BOTH WAYS ON N. Y. STATE CANALS.
YEAR. IFoveso rroducts.' Agriculoure. Manutactures. ( sterchandise. |All Other & Totals
Dollars.| Tons, [Dollars.| Tons. |Dollars.| Tons. | Dollars. 8. | Dollars,
18,399,932 1,171,400)43,440,343] 250,961{11,863,021| 325,775| 75,331,308 162,163,565
3120,285,512] 1,173,257 42,766,687 187,535! 4,673,440| 283,174 61,769,417 31147,918,907
18,038,056] 1,394,581139,727,973| 242,649| 3,426,474| 310,844| 68,281,320 5,664,056|147,861,223
27,588,279| 1,264,237(37,335,779{ 205,013{ 3, 25,g33 300,480} 78,864,806 162,097,069
17.302,705| 1,108,711131,404,325] 194,714| 2,827,280| 220,237| 58,215,252 E 119,536,189
191,562 16 2 8
4
3
5
1,
1,
1,
2,61
2,
1,8
1
1
1
1
1
7.
18,
30,

i 9 ! 3
30' 6,397,357 226 291 17 4'32 665 325 426 377 1322 18 912 3 782, 1274 1,421,434 60 23,658
Tno mm]i were made free 1n 1882. '
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DATE OF OPENING AND CLOSING OF ERIE CANAL.

1 Days Days{{~ - &
CANAL OPEN.|Canal Closed.|0pen' CANAL OPEN.[Canal Closed.|3t¥5l|CaNaL, OPeN.|Canal Closed. ODp‘gx
Apr. 20, 1826|Dec. 18, 1826{ 243 ({ Apr. 28, 1858(Dec. 8, 1858 225 Apr. 28, 1890|Nov. 30, 1890 5
Apr. 22, 1827|Dec. 18, 1827 41 || Apr. 15, 1869|Dec. 12, 1859 2||May 5, 1891|Dec. 5, 1891 ‘E’%
Mar. 27, 1828|Dec. 20, 1828 269 (| Apr. 25, 1860|Dec. 12, 1860 32 May 1, 1892|Dec. 5, 1892| 211:
May 2, %9 Deec. 17, 1829 230 || May 1, 1861|Dec. 10, 1861 4(IMay 3, 1893|Nov. 30, 1893] 21¢
Apr.. 20, 1830|Dec. 17, 1830] 242 || May 1, 1862|Dec. 10, 1862 24 May 1, 1894|Nov. 30, 1894 21
Apr. 16, 1831{Dec. 1, 1831} 230}|May 1, 1863|Dec. 9, 1863 23|{May 3, 1895(Dec. 5, 1895| .21
Apr. 25, 2| Dec. 21, 18321 241({Apr. 30, 4|Dec. 8, 1864 23|{May 1, 1896/Dec. 1, 189 21-
Apr. 19, 1833|Dec. 12, 1833[ 2 ay 1, 5|Dec. 12, 1865/ 226{|Ma. , 1897{Dec. 1, 18 b
Apr. 17, 1834|Dec. 12, 1834| 240 ||May 1, 1866|Dec. 12, 1866 226||May 7, 1898|Dec. 10, 1898 21¢&
Apr. 15, 1835|Nov. 30, 1835 0 || May 6, 1867|Dec. 20, 1867 229||Apr. 26, 1899|Dec. 1, 1899] 211
Apr. 25, 1836{Nov. 26, 1836 6||May 4, 1868|Dec. 7, 1868] 217||Apr. 25, 1900{Dec. 1, 1900 220
Apr. 20, 1837|Dec. 9, 1837 4 || May 6, 1869{Dec. 10, 1869| 218||May 7, 1901|Nov. 30, 19
Apr. 12, 1838({Nov. 25, 1838 8 || May 10, 1870{Dec. 8, 1870] 213||Apr. 24, 1902|Dec. 4, 2 2i;
Apr. 20, 1839{Dec. 16, 1839 41 || Apr. 24, 1871|Dec. 1, 1871| 220(|May 2, 1903|Nov. 28, 1903 (
Apr. 20, 1840|Dec. 9, 1840 28 ay 13, 1872|Dec. 1, 1872 202{|May 5, 1904{Nov. 26 1904 ;
Apr. 24, 1841|Nov. 30, 1841 21 (| May 15, 3i{Dec. 5, 1873] 205(|May 4, 1905{Nov. 28, 1905 N
Apr. 20, 1842|Nov. 28, 1842 22 ay 5, 4iDec. 5, 1874] 215/|{May 2, 1906|Nov. 28, 1906 1
May 1, 1843|Nov. 30, 1843 4| May 18, 5|Nov 30, 1875 97|{[May 1, 1907|Dec. 10, 7 2
Apr. 18, 1844/Nov. 26, 1844 2 ay 4, 1876|Dec. 1, 1876 1111May 5, 1908/ Nov. 30, 1908 |
Apr, 15, 1845|Nov. 29, 1845 8|{May 8, 1877|Dec. 7,'1877 14||May 15, 1909{Nov. 15, 19
Apr. 18, 1846|Nov. 25, 1846 4 || Apr. 15, 1878|Dec. 7, 1878 37{|May 15, 1910|Nov. 15, 1910
May 1, 7|Nov. 30, 1847 4||May 8, 9|Dec. *6, 1879 12|{iMay 15, 1911|Nov. 15, 1911
May 1, 1848|Dec. 9, 1848 3 || Apr. 16, 1880|Nov. 21, 1880 20||May 15, 1912{Nov. 15, 1912
May 1, 1849iDec. 5, 1849 9 || May 12, 1{Dec. 8, 1881 11{|June 13, 1913|Dec. 1, 1913
Apr. 22, 1850|Dec. 11, 4 || Apr. 11, 2|Dec. 7, 1882 41| May*15, 1914|D , 19
Apr. 15, 1851|Dec. 5, 1851 5| May 7, 1883|Dec. 1, 1883 08(|May 15, 1915{Nov. 30, 1915{ 20"
Apr , 1852|Dec. 16, 1852 9 || May 6, 4|Dec. 1, 1884 09{|May 15, 1916|Nov. 30, 1916 20
Apr , 1853|Dec. 20, 1853 45| May 11, 5|Dec. 1, 1885 05{|May 15, 1917|Nov. 15, 1917 18L
M , 1854|Dec. 3, 1854 7| May 1, 6{Dec. 1, 1886 14{|May 15, 1918|Dec. 12, 1918 212
May 1, 1855|Deec. 10, 185. 4 || May 7, 1887|Dec. 1, 1887 08||May 15, 1919|Dec. 11, 1919 21t
May 6, 1856{Dec. 4, 185€ 14 || May 10, 1888|Dec. 3, 1888 07||May 1 0 Nov. 27. 1920 211
May 6, 1857|Deec. 15, 1857 23{{ May 1, 1889/Nov. 30, 1889 214'|Apr. 30 .................
*Western Division of the canal onened May 25, 1914.
DATLE OF OPENING OF LAKE ERIE, AT BUFFALO.

April 21, 1827 Aprll 14, 1841[Apri 21, 1855 April 19, 1868(May 1, 1881 April 28,-1894(April 25,
April 1828|M 7, 1842|May 2, 1856 May 1, 869 Mar. 26 1882| April 4, 1895(April 22,

v y ) 1829 May 6, 1843April 27, 1857 | April 16, 1870|May 1883(April 19, 1896|April 1.),

y , 1830|Mar. 14, 1844|April 15, 1858 | April 1, 1871 Aprll 2’) 1884 |April 6, 1897|April 15

ay , 1831jApril 3, 1845|April 7, 1859 | May 6, 1872|{May 2, 1885|Mar. 25, 1898|April 28,
April 27, 1832|April 11, 1846|April 17, 1860 | April 29, 1873|April 26, 1886|April 27, 1899|April 13,
April 23, 1833|April 23, 1847|April 13, 1861 | April 18, 1874|April 17, 1887 April 22 1900{April 14,
ﬁprll 6, 1834|April 9, 1848|April 15, 1862 | May 12, 1875{April 10, 1888|April 20 1901}April 15,

8y , 1835|Mar, 25, 1849|April 3, 1863|May 4, 1876|April 10, 1889|April 9. 1902 April 16,
April 27, 1838|Mar. 25, 1850{April 13, 1864 | April 17, 1877|Mar, 31, 1890|April 6, 1903|April 12,
May 16, 1837|April 2, 1851|April 26, 1865 | Mar, 24, 1878|April 13, 1891|May 10, 1904|April 16, -
Mar. 31, 1838|April 20, 1852|April 28 1866 | April 24, 1879|April 14, 1892|April 22, 1905|April 15,
April 11, 1839|April 14, 1853|April 21, 1867|Mm‘ 19 1880{April 15, 1893|April 1.5 1906|April 20, -
April 27, 1840 Apri} 29 1854 April 6, 1907/ Mar. 21, °

- -
DATE OF OPENING" ‘AND CLOSINC OF HUDSON RIVER.

RIVER OPEN.|River Closed. gp‘zﬁ RIVER OPEN.lRiVel‘ Closed.| D38| River Opex.|River Closed. g)&y
Mar. 6, 1825|Dec. 13, 1825 83 11 Feb. 27, 1857|Dec. 27, 1857 03 ||Mar. 19, 1889INot elosed. . . 8
Feb. 25, 1826/Dec. 13, 1826 02 || Mar. 20, 1858|Dec. 17, 1858 73 ||Not closed. . . |Dec. 3, 1890! 3
Mar. 20, 7|Nov. 25, 1827 51 ||Mar. 13, 1859|Dec. 10, 1859 73 ||Mar. 22, 1891 Dec. 24, 1891| . 2 N
¥eb. 8, 8|Dec. 23, 1828 20 || Mar. 6, 1860{Dec. 14, 1860 83 {|Apr. 1v 1892|Dec. 22, 189 d
Apr. 1, 9lJan. 14, 1830|- 286 [|Mar. 5, 1861|Dec. 23, 1861 94 ||Apr. 1, 1893|Déc. 6, 1893 .

ar. 15, 1830|Dec. 25, 1830 83 ||Apr. 4, 1862|Dec. 19, 1862 59 ||Mar, 18, 1894|Dec. 24, 1894 2 -
Mar. 15, 1831|Dec. 6, 1831 62 ||Apr. 3, 1863|Dec. 11, 1863 52 (|Apr. 2, 1895/ Dec. 9, 1895 3
Mar, 25, 1832|Dec. 21, 1832 89 ar. 11, 1864|Dec. 12, 1864 77 {|Apr. 17, 1896|Dec. 10, 1896 <
Mar. 21, 3|Dec. 13, 1833 77 ||Mar. 22, 1865(Dec. 16, 1865 70 ||Apr. 29, 1897|Dec. 7, 1897 3
Feb. 25, 4|Dec. 15, 1834 91 || Mar, 20, 1866|Dec. 15, 1866 70 || Mar. 14, 1898|Dec. 12, 1898
Mar. 25, 5|Nov, 20, 1835 68 || Mar. 26, 1867{Dec. 8, 1867 57 || Mar. 29, 1899|Dec. 28, 1999
Apr. 4, 1836{Dec. 7, 1836 44 || Mar. 24, 1868|Pec. 5, 1868 52 ||Apr. 9, 1900
Mar, 27, 1837|Dec. 14, 1837 61(|Apr. 5, 1869|Dec. 9, 1869 248{|Mar. 28, 1901, Dec.
Mar. 19, 1838|Nov. 25, 1838 57 ||Mar. 31, 1870|Dec. 17, 1870 261 |{Mar. 17, 1902|Dec
Mar. 25 9|Nov. 18, 1839 86 ||Mar. 12, 1871|Nov. 29, 1871| 263 ||Mar, 14, 1903|Dec,
Feb. 25, 1840|Nov. b5, 1840 85 ||Apr. 72|Dec. 9, 1872 47 {{Apr. 4, 1904|Dec
Mar. 24, 1841|Nov. 19, 1 86 ||Apr. 16, 1873|Nov. 22, 1873 21 || Apr.
Feb. 4, 1842|Nov. 28, 1842| 308 ||Mar. 19, 1874|Dec. 12, 1874| 269 ||Mar. 22, 1906/ Dec,
Apr. 13, 1843|Dec. 10, 1843 42 {{Apr. 13, 1875{Nov. 29 1875 29 |[Mar. 29, 1907|Dec
Mar. 18, 1844|Dec. 17, 78 ||Apr. 1, 1876|Dec. 2, 1876 245 |(|Mar. 23
Feb. 24, 1845|Dec. 3, 1845 83 ||Mar. 30, 1877|Dec. 31, 1877 77 ||Mar. 15, 1909| Dec
Mar. 18, 1846{Dec. 14, 1846 75 ||Mar. 14, 1878|Dec. 20, 1878 82 ||Mar, 17, 1910{Dec
Apr. 7,1847\Dec. 25, 1847 63 ||Apr. 4, 1879|Dec, 20, 1879 61 ||{Mar. 22, 1911|Jan
Mar. 22, 1848|Dec.’ 27, 1848 92 | |[Mar. 5, 1880/ Nov. 25, 1880 65 || Mar. 2!
Mar. 19, 1849({Dec. 26, 1849 286 {|Mar. 21, 1881|Jan. 2, 1882 87 {|Mar. 1
Mar, 10, 1850|Dec. 17, 1850{ 282 |{|Mar. 8, 1882|Dec. 4, 1882 72 ||Mar. 3
Feb. 25, 1851|Dec. 14, 1851 293 ||Mar. 29, 1883|Dec, 15, 1883 61 || Mar. 1
Mar. 28, 1852|Dec. 23, 1852| 270 ||Mar. 25, 1884|Dec. 19, 1884 69 || Apr.
Mar. 23, 1853|Dec. 21, 1853 274 ||Apr. 7, 1885[Dec. 13, 1885 50 || Mar, 2.
Mar. 17, 1854|Dec. 8, 1854| 266 ||Mar. 30, 1886|Dec. 3, 1886 48 Am‘ ’
Mar. 27, 1855|Dec. 20, 1855 268 |/Apr. 9, 1887|Dec. 20, 1887 56 ar. 19, 1919|Dec. 17, 19198
Apr. 11, 1856 Dec, 14, 1856/ 248!lApr. 8, 1888/Dec. 14, 1888 51 Mar 30, 1920/ Dec. 26, 1920] <.~
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100 CREAT PORTS OF THE WORLD.
¢ (Final ,000 omitted.)
* ‘he followlng table shows the value of a year’s imports and exports at principal ports on the globe.

" FORT. Country. iImports. Exports. PORT. Country. |Imports.| Exports.
L Doltars. | Dollars. Dollars. | Dollars.
ria (1919) 172,427 358,147||Llverpool 61919). 1,351,581
(1 ... |C g London (1919).. . | E: . 1.259,212
dam (1920) 670,000 503,000|{Los Angeles(1920) |United States. 15.553| 20,882
g (1919). .. s e .. 49,000{ 34,600{|Lyttleton (1920).|New Zealand..| 45,000 30,000
D (1912)..|Belgium......| 623,164| 588,181(/M anl'hesterilQlQ) England 478,41 236,426
nd (1920) . |New Zealand.. 90,000 45,000 (| Marseilles ( 9173. France. 823,975(1,110,634
ore (1920).{United States. 69,824| 381,561|{Melbourne 9.91 ) |Australia. 169,99 131,990
na (1917). |Spain........ ., 128,577 66,188\ Mobile (1920)... . |United States. 4,88 83,0062
' (1914).. . . |Russia. . S 4,469 14,593 ont’video(1916) |Urugua. 33,054 67,331
....|Ireland. .. 59,589 ,565 ontreal(1920) . . |Canada 246.899| 349,077
.[Spain........ 29,673 ,847||Naples (1916).. . . [Ital 139.282 37,438

New Zealand.. 5,000{ 13,000||N. Orleans (1920) |United States.| 274,073| 712,380
India........ 230,620] 248,583||New York (1920). [United States.|2,893,53613,284,705

....... 8, orfolk (1920)...|United States.| 14.826| 316,903
2|[Nov’rossisk(1914) |Russig. . ... .. .57, 858

Ogdensburg (1920) |United States.| 170,498/ 117,608

Osaka (1919)....[Japan........ 83,5001 218,541

Petrograd (1915) . jRussia....... 14,57 ,841

Philad’phia(1920) |United States.| 282,16 44‘.2'80

Portl'd,Me.(1920) {United States.| 36.86. 24,730

5||Portl’d,Ore.(1920) |United States. 8,21 61,432

Pt. Arthur (1920) |United States. 8,820 112,072

Rostov (1914)... |Russia....... 424 0,749

Wales.. . Rio Janeiro (1919) |Brazil. . . .| 165,433 102,420

United States. 18,291 20,489|Rochester (1920) . |United States. 9,295 ,799

United States.| 64,504| 25,800||St. Albans (1920).|United States.| 68,344 ,304

.|United States. 26,184 60,541|/San Anton.(1920).|United States. 10,32! ,615
Turkey...... 74,360| 28,600 S.Francisco§1920) United States.| 211,92: 225,828
...[Manchuria...| 135000| 142,700(/San Juan (1920)..|Porto Rico. .. 7,51 16,347
..|United States.| 107,350 356,220]|Santos (1919). ... |Brazil........ 108,51 313,684

.. |{United States. 37,132 0,829||Savannah (1920). |United States. 54,269 202,014

.|New Zealand.. 35,000 5,000|:Seattle (1920)....|United States.| 134,078] 192,881

. .|Fra . 25,427| Shanghal (1919).. [China........ 355,652| 352,971

.. |Austria...... 43,833 3,923 [Singapore (1918) . (Strts. Set'm’t,. 24,448| 420,322
)..|China........ 13,728 So’ampton 51919) England 152,110| 47,642
.|Unlted States.| 30,730 649,253||Swatow (1919)... China.... 21,1 26,047

<o |Italy...aae 741,343| 142,855||Sydney (1919)... 229,368
..[Scotland.....| 312,379| 224,146|/Tampa (1920) . 125,580

. |England ,358 ,319|{Tampico (1913, 40,379
...|Cuba... 232,734 9,577|(Tientsin (1919) 37,408

. |German; 1,084,325! 817,275/ Trieste (1913) 161,430

. |China. 'Tyne Ports (1919) 183,040

Englan 43,886/ Valparaiso (1918). 28,799

France 921,225| 156,601|(Vera Cruz (1913) . 4. 8

. 1
. |[Hawail 12,284  3,438||Vindau (1914)....|Russia. 27,852
England 414,399) 305,055 Vladivost ke(1915) |Siberia

€. ..

. . 3,972
529|(Wellington (1920) |New Zealand..| 105,000 35,000

1 12,754 50,
apan, 505,5411 220,738||Wilmington, N.C. ,
China... . 54,069 (1920)........ United States. 14,041 21,486
Scotland..... 84,222 78,372||Yokohama (1919) [Japan........ 343,337| 507,616
JRussia.. ... .. 15,703 10,590

MAGNESIUM THE LICHTEST KNOWN METAL.

lightest metal now known that remains comparatively unaltered under ordinary atmospheric
D8 is magnesium, which is only two-thirds as heavy as aluminum. Magnesium is a beautiful silvery-
etal that has been made in taoe United States only since 1915 and is now made at but three plants.
wi to comparatively few people and to most of those few chiefly as a silvery powder used for making
ts in photography. It was imported from Germany for this use for many years. During the world
e quantities of powdered magnesium were made in the United States for use in star shelis designed
nate battlefields at nigat, as well as in special shells designed to show in tae daytime exactly where
s containing it exploded. The waite cloud by day and the brilliant white pillar of fire by night—
king features of the battleflelds of the world war—were produced by the combustion of magnesium.
gnesium in massive form, as sticks or rods, 13 used to deoxidize other metals in foundries and is a
ent of alloys. More magnesium is now used as a deoxidizer or scavenger in