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By O. P. Avstin,

CHixr O0F BUREAD OF STATISTICS, DEPARTMENT OF CoMMEECE AND LAnom

HE progress of the United States

i its materinl industries hus

been the surprise of the whole

world, the pride of her affectionate eiti-

zens,.  From a handiul of five million

people at the beginning of the last cen-

hI;EJ shie has grown to eighty milllons,

and from the smallest of beginnings she

s reached the head of the list in ugn-

enlture, ‘in mining, 1 manufacturing,
incurrency, and in wealth,

The purpase of this senes of lectures.

15 0 present to you & picture of the
growth of our colmmon country, o pict-
ure of acentury of unparalleled develop-
ment—a development before which the
world stands iu amozement. No such
reccid 18 known to history; no such de-
velopment has oocurred within =0 short
o period; no:such height has beén it-
tahed 1 invenbion, in science, and in
their application to the affairs of daily
Mife, the life of the masses. While all
nations have shared, in a greater or less

tiegree, in the progress and prosperity

of the century, the United States has
enjoyed an especially large share of
both, and made o record of which her
citizens may well be proad.

To the first lecture of this series was
assigned the story of the great natural
resources amd pdvantages of the coun-
try, and to the second the history of the
development of our great agricultural
resources. HBoth of these have been
presented. T

1o me hos been assigned the subject
of the mdustrial wealth of the nation,
the development of the conditions which
have made this the greatest manufact-
uring as well as the greatest producing
naton.

And no subject could be more wel-
come, niore inspnng to the student of
the development of our country and 1tk
material resources. Totroce the growth
of onr manofactunng interests from. i
total of 200 milllopn dolinrs i 1510 (o
15000 millions in 1900, and the advance
of the United States {rom the bottom of

*An adidress before the National Geogmghic Soriety, Febroary 25, 1901
£ The Unitedd Stales—Lands and Waters," Cyrus C, Adams, NaATIONAL CROGNA P
Macaziwe, May, 1gogs " The Unite! States—The Sofl apd Its Products," NaTiowarn G

GUAFHIC Macariws, July, tgos,
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the list of great manufacturing nations
to the very head of that list, is a task
which folly compensates the student,
in a resewed admiration for the history
of our people and a renewed faith in
their future.

The first attempt at o census of mant-
factutes in the United States wus in
1810, when the total value was found
to he. i round terms, $200,000,000.
The censtus figures of manufactures in
820 and 1830 were incomplete, but
those of 1830 were about a halt billion
dollirs * those of 1850, nbout one k-
lion : 1360, nearly two billions: 1870,
aver four hillions : 1880, nbout §%& bil-
lions : t8go, more than g billions, and
tgoo, 13 billlons.  The actual inerease
from decnde to decade, still speaking in
ound terms, was: from 1850 to 1560,
nearly ane billion dollars; 1860 to 1870,
over two billions ; 187ato 1850, one bil-
lion ; 1880 to 1800, four billlons, and
1890 to tgon, 3% billiens, In round
terms, it moy be said that the growth
in the frst half of the century was one
bitlion, and in the second half 12 bil-
lions of dollars.

The slow growth in the first hallf of
the century is due in part to the fact
that a Inrge share of the manufacturing
was still performed in the houschold
While the fuctory svstem of manuinct-
yre began to take the place of that of
the household in England in the closing
years of the 18th century, especinlly as
related to textiles, it did not obtain a
foothold in the United States until dur-
ing the period of the embargo and the
War of 1812, and it was not until abont
1840 that it beeame general ; and as Inte
as the middle of the century a consid-
erable share of the manufacturing was
still carried onin the family or in the
small shop by the aiil of the family and
apprentices, as distinguished from the
factory with paid employeés and the
application of power, Hence it is not
surprising that the ceusus of 1850
showed manufactures amounting to but
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ane billion dollars’ value, while the
chief canse for astonishment is the won-
derful growth which has occurred since
that time—a growth from one hillion
dollarsin 1550 to 13 billions in 1900,

[ shall therefore confine my analysis
af the growth of manufactyres and its
causes chiefly to the last hall of the
century, and in this I rely largely upon
some charts and diagrams, by the use
of which the eve may ail the mind in
readily comparing the relative figures
which mark the stages of growth.
Necessarily the figures of manufactures
as a whnle can only be stated at decen-
nial periods, for it is only by the na-
tipnal ecensus that this great task of
measuring the pperations of the national
workshopis undertaken, and 1 am proud
to say that the United States takes this
micasurement much more effectively and
moTe in detail than any other nation of
the world.

Before beginning this analysis, 1 will
say in general terins that the census
figtires show that the number of mann-
facturing estnblishments has grown
from 123,025 in 18500 512,339, or four
times as many in 1900 the sums paid
in salaries and wages, from £256,755.404
to $2,732,821, 528 or 12 times as much
as i 1850, nnd the value of the manu-
factures from &1,014,100,616 D $13.-
030,270,506, or 13 times as much nsin
I8 50,

[t is proper to add that the figures of
the total walue of manuofactures are
merely an aggregation of the values re-
ported by all manufacturers, and as the
products reported by one mantifactiarer
often lLecome the materials for use by
others, the figores of the grand total are
to that extent duplications. For ex-
amiple, the leather reparted as a mpnu-
facture by the tanner becomes the ma-
terial used by the manufactorer of boots
and shoes, and is asecond time reported
by him in stating the value of the manu-
fuctures turned out. The varn pro-
duced by one manufscturer becomes
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the manifacturing material for the
maker of cloth, and the cloth becomnes
the material used by the moanufncturer
of clothing, the value of the varn he-
ing thus reported three tHimes, and that
of the cloth twice, in the final statement
of the grand total of manufactores pro-
duced. But as thes custom has been
followed in ench census it does not ma-
terially affect the value of the figures
for comparative purposes in showing
the growth of the manufacturing indus-
try. O the other hand, the
fact that values of manufactures  VALUE
have greatly fallen sinee the

earlier dates comsidered  indi-

cated that the actual increase

in gquantity produced is even
greater than that indicated by

the Bgures, which necesdanly

deal with values only,

With this basis of necessary
statistical data 1 shall try te
present the remaining facts and
amalyses in a4 manner in which
the growth may be measured
with the eve as well as the
ear, and conclustions thus more
readily renched nsto the growth
ardl canse of this growth, in
which we all feel such a just

pride.

=0 L—VALUE OF MANTPAC-
TURES OF THE UNITED
STATES, 1810 TO 1900

The length of the lines here 810

presenticd iridicntes the relative
value of the manufactures of the
United States in 1310 and m
each census vear, beginning with
1840, Tt will be observed thnt
the first great incresse was in the decade
1860—1870: the second, from 18806 (o
I8go. It i3 well Edown that the civil
warconditions, the exceptionnl home de-
mand, and the difficulties of importation
greatly stmulated manufacturing dur-
ing the period 1860-1870, and the fact
that the production of 1870 was stated
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in an inflated currency also probably ac-
counts in some degree for the high figure
of that year, and also for the fact th'l.l
the apparent inerease in the next decade
wits sminll. The second great incrense,
from 1850 to 1890, was due to the open-
ing of the interior by railwavs, by
which the natural products were easily
assembled for manufacture, the great
rednction in cost of transportation, the
ENOrmons investments of capital in man-
ufactgring, and the application of labor-

(F MANUFACTURES IN U.S. I1BI0™1900
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saving machinery to much which was
tormerly performed by hand. In the
decade from 1890 to 1900 came the enor-
mous expansion in onr exports of man-
ufactures, from 151 millions in 1800 to
433 millions in 1900, and the organiza-
tion of greut industrial combinations
by which cost of mannfacturing and
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handling was further reduced and pro-
duection greatly stirpulnted.
= |
.
Wik . —INUCREASE IN VALUE OF MANTI-
FACTURES, 1550 TO 1840, ANLDIN EACH
DECADE FROM 1h4o TO 1900

This shows the actual incressein the
vialoe of manofactures l'Epl::l:‘I.l.“tl i &nch
CENSUS Year, as compared with its pre-
decessor, and confirms what has jost
been said relutive to the growth in the
decades 1860-15%70 and 1880-18g0 and

1 SO0 1 OO0,

No. 3. —VALUE OF MANDPFACTURES I'ER
CAPITA, 1310 TO 1900

The very great increase in poptin-
tion suggests, of itself, a great increase
i manofseturing, and it 15 therefore
proper to show the value per capita of
the manufactures of the United States
in each census vear, It will be seen
that the value of manufactures reported
in 1810 and 1840 aversged about $28
per capita, and are now about 170 per
capita, or three times as much for each
individunl at present as in 1860, four
times as moch 4s in 1850, and six times
as much ns in 1840, This indicates
that the per capita value of munuoiact-
ures consumed by the masses has in-
creased ot nbownt this rate, as g7 per
et ilf T_]'.E 'IHH.'I:”Ii'.lL't.lll't'-l- WIeE "..“H‘.'i“n“‘:'ﬂ
at home, while the fact that prices have
greatly fallen meanwhile indicates that
the quantity consumed is probably fve
times as much pereapita as in 1860-and
ten Limes as much as i F84a,

No, §.o—NUMIER OF PERSONS I EACH
o0 ENGAGED IN AMANUFACTURING
AND AGRICULTURE, 570 TO 1900

This shows the number of persons in
eieh 1,000 engaged in manuafactunng
and agriculture, tespectively. It wall
e seen that the number engaged m
manifacturing has meresed from 53
per thousand to 74 per thonsand  an in-
crepse of 40 per cent since TH7o, while
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the number engaped in agricultnre has NUMBER: OF PERSONS IN EACH 1000 ENGAGED
decreased from [ 52 DO 135 '['!EI'EE'I-EFH"II.TEIi. |H MAHUF&ETHH!”G AHD A‘EHLEULT“HE

A decrease of 124 per cent, in the same
time, showing the trend of lahor from e/ 071300

agriculture to manufacturing, N AGRICULTURE
N0, 5—TOTAL NUMBER OF PERSUONS

ENGAGED IN MANTFACITURES AND
AGRICULTURE, RESFECTIVELY, 1820 IN MANUFACTURING -

T T & ¥y -

While there is no desire to measure
the wih of manafoctunng bi that
of any other industty or make invidious
comparisons, it scems not improper to
call attention to the relative growth of ,
Tis
L L1 ‘ |

g-1'%

the manufacturing industry as compared
with agricolture, which was formerly
considered the chiefl occupation of the
]'n:upll: of the United States, and which
still fourmishes two-thirds of our enor-
mous gexportations. This diagram
shows the actual nerease amd percent-
age of increase in the total number of
persons engaged in nln.uufiﬂtturﬂi 41;1-:1 B0 8O 80 1800
agriculture respectively, and their rela-
T_'E'e growth ir:lI the past 30 vears. It INCREASE 18701500 "H];

will be seen that those engaged m man-
ufaeture have igoreasad from 2 millions DIAGHRAM X0, 4

to over 535 millions, amd those in agri-

enlture from about & millions to 1085 TOTAL NUMBER OF PERSONS ENGAGED IN MANU-
millions, and that while twice as nmEny FACTURES AND AGRICULTURE RESPECTIVELY

rsongs are still engaged 1n agnculture
Eﬁt manufactore, the relative growth ETEEEFD
has been much mare minid in the man-
ufactunng industry. The number en-
gaged in  manufactures have nearly
trebled, while the nomber eéngaged in  PERSONS ENCACED N PERSONS ENGAGED N
agricalture has not guite donbled. MANUFALCTURE AGRICULTURE

N B0 S0 1900
' DECREASE 18700
2 7

No. G—VALIE OF PRODUCTS OF MAN
UPFACTTIRING AND AGRICULTURE,
RESPECTIVELY, 1Bya TO 1goo

The relitive growth on the part of

-
2
manufactures has also been maore rapid :
than that of agnculture, since matin-
factures occupy & comparatively new 5.7 3.3
field, while agriculture had pretty well .7
developed the most productive séctions I
17
III:I I

prior to 1880, since which the mann
factures have made their greatest gains

0 ‘B0 90 200 @7 ‘B0 6D 1900
ACTUAL INCREASE 3065140, | ACTUAL INCREASE 4515848
GAN 78 7 GAIN 75 7

HIANGERAN X%
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The ncresse in the value of manu-
factured products from 1570 WO 1900
Was Jo8 per cent, while that ol agri-
cultural products was g2 per cent. |
present these fipures of total values of
manufactures and agrcaltural prodocts
respectively merely for the purpose of
showing the relative growth rather than
relative value of product. A mere ¢om-
parison of the ageregate valoe of man.
nfactures with aggregate value of agri-
choitoral prodocts wonld . manifestly do
injustice to agoiculture, siiwe, as al-
ready explained, the statement of the
gross value of manufactures contains
many duplications, while there are but
few duplications in the statement of total
prodocts of agriculture. Hut a com-
parison to show the relative growth of
the two industries, or the percentage of
growth in each, sesms not improper,
since the duplications of value in the

stalement of total manufactures hove

existed in all census reports, and & fairly
uccorate estimate of the percentage of
growth may therefore be had for use
in companng with the percentage of
growth m agnenitumi products.

Cine especially interesting fact which
the recent census developed is that our
wanufacturing midustry draws bo per
cent of its raw material from farms of
the conntry aml petuallv utilizes one-
halt of the agncultural products of the
eountry.  The grent cotton and woolen
manufacturing industries obtoin their
raw matenial from the agnenltunst, the
materigl gsed by the manoufacturer of
leather originetes on the farm or ranch,
as tlo also those nsed in the manniacture
of wines and ligquors, the tobhacco man-
nfacturing mdustry, the milling and
cauning mdostries, and vations other
Imes of manufacture. The censas esti-
mates that 5o per cent of the raw maternal
used 1 manufactunng s the product of
ngriculture. and that <t per cent of the
value of the products of agricilture was
purchased and nsed by the manufact.
urers of the country as raw materinl in
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their matufacturing, This suggests
the importunce of the manufaciuring
industry to the farmier, to say nothing of
the market furnished him by nearly 6
million people finding employment in
the factories and workshops of the
ConaiTy.

No. =—VALUE QF MANUFACTURES
EXPORTED, oo T 19032

[ want now to speak hriefly of the
effect of this increase in manufactures
upan onr foreign trade. Much has
been said in recent years about the n-
crease of our exports of manufactures,
and quite justly, for the growth, es-
pecinlly in the past decade, has been
very great, The growth of the entire
century, taken asn whole, has been re-
markable, but especially so i the past
decude, a5 will be seen from this dia-
grmm, which shows that the exporiation
of manufuctures in 1Hoo was about two
and one-half million dollars : i 1840,
1 milliens : in 1860, 40 millions; in
{880, 1oz millions, and io 1890, 151
millions, but that in the short penod
from 18go to tgaz, suly 12 years, the
inerease was nearly double that of the
g0 vears from 1500 to 1590, making the
total exports of manulactures m 1gos
401 million dollars.

o B —FER CENT WHICH. MARNUFACT-
TRES FORMED OF IMTMOKTS AND K-
PORTS; 18530 TO 1902

It is not so much, however, in the
power to supply foreign markets in
which onr manufacturers have made
their great record as in their complete
control of the home market among
& million prosperous people.  They
have so fully supplied thot market that
they have steadily reduced the share
which mannfactures form of the fm-
ports, while they were also increasing
the share which manufactures formed
of the exports. This diggram shows
the percentage which manuiactures
have formed of the imports and ex

ports sipce 1820, The share which
they formed of the imports has steadily
decreased, from 44.9 per cent in 1826
to 16,6 per cent in 1go2. and the share
which they form of the exports has
steadily increased from 716 pet cent m
1§30 to 0.8 per cent in 19032

Wo, g,—TH ETL;I}{{IEJET:‘E;HL!I{[F i!;-!. ANUFALT-
- - - .

Before lenving this subject, you will
perhaps be interested to know what be
comes of the manufactures which are

PER CENT WHICH MANUFACTURES FORMED OF
IMPORTS s EXPORTS. 1820+~ 1302

.
IMPORT 5. EXPORTS.
57,9 Xy
Fy W
iT.e
T
T 5,0
i a0
l 1|5 ‘
BIO S0 TO 9 1902 B0 S0 O 56 5 N0i

CIAGHAM NO, 5

exporied from the United States. This
diagrram shows the distribution of man-
ufactures by grand divisions. Yon will
seg that fully oome-half of the mann.
factures exporied goes to Europe, the
greatest manufacturing contéer- of the
world, ©Of the 410 million dollars
worth of manufactures exported in
g1, 215 millions ymlwe went o Eu-
rope, of milling to North America
other than the United States, 33 ml-
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lions to Asia, 29 millions to Oceania,
27 millions to Sonth America, ond 1o
millions to Africn.

Mo w—YALUE OF MANUFACTURERS

EAW MATERIAL IMPODRTED AN PER
| CENT WHICH IT FOREMED OF TOTAL
- IMPORTS, 120 TO 1z

Still another effect of this growth of
our manufactures has been an increasing
demand for the class of manufacturme

Tur Naronar Grocrarnie Macazing

the most remarkable growth has been
in the vears since 18go, the total having
increased from 178 millions in 8o to
327 millions in 1902, the gain in the 12
veurs since 1390 being nearly equal to
that of the 7o vears from 1520 to 18go.
From the secomd gronp ol lines it will
b seen that monoincturers” raw mate-
ninls, which formed lessthan 6 percent
of the ill!.'p:.'-!‘:t_u in 1820, now form 36 per
cent aof the greatly increased total.

DISTRIBUTION OF EXPORTS OF MANUFACTURES
IN 1901

e
EURGPE . ... iy

N.AMERICA. .

ASIA:. .ol 66 —$ 43 781501,
OEEANIA. ..

B0 E— 29 006, 780,

S.AMERICA. 60 wm— 27 170,642,

AFRICA.....| 4o = $i0,576,888.

B T e e e a7 1 '5 Z1h.5%2 550

+3 _$%_Eﬁﬁ,&53-

DIAGRAM N, g

material which we do not produce at
home, snch as fibers, rubber, silk. tin
chemicals and many other articles. Thas
diagram shows the incrense of mann-
facturers' raw materials imported since
t§20. It will be seen that their total
importation grew from 3 million dollars
in 1820 w 61 millons in 1860, then
stddenly inecreased to 160 mmllions in
1880 and 178 millions itn (890 - but that

oo 1L—RELATIVE VALUE OF MANT-
FACTURERS' MATERIAL AND ALL

OTHER IMPORTATIONS, 1503 TO 1002

This shows the valone of manufactor-
ers’ material imported in 1890, 1900, and
1903, mnd compares its value with that
of all other imports, It will be seen
that while manufacturers’ material in-
creased, the other imports decreased,
Manufucturers' material increased {rom



Taue UNITED STATES:

VALUE OF MAMUFACTURERS RAW MATERIAL
IMPORTED "o PER CENT WHICH 1T FORMED
OF TOTAL IMPORTS, 1820 1902.

AL
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265 millions to 420 millions, while the
other importations decreased from 524
millions to 480 miliions

DOMESTILC  EX-
WHICH MANU-
SAME

NO, 1g.~—-GROWTH OF
PORTS, AND BHARE
FACTURES FORMED OF THE
18701 gnt

In this illustration the broken por-
tion of the lines indicates the share which
manufatures formed of the grand total,
The diagram covers only the period
fromt 1870 to 1gor. A more extended
51 .-_n_!,.:mg:nlr however, wotld thow that ex-
ports of domestic maotinfactores formeed
it 1500 hut 7.8 percent of the total ex
ports, amd amounted to but 255 million
dollars: and that the growth in the first
half of the century was extremely slaow,
having reached only 171 mi[[{un'-.- it
1850 and forming but 13 per cent of the
total exports. In 1875 the exports of
manufactures urnulLiLLl:-l tao o2 16 million
dollars aud formed 16.5 per cent of the
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total exports, and in 1goo were 4331 mil-
liots amd formed 3.6 per cent of the
total exports. In 1goz they were 403
millions in value and formed 29.7 per
cent of the total, the reduction m (963
as compared with 1goo being chiefly due
to the excessive home demand for certam
linegs of manufacture, notably iron and
sleed

Mo, 1w—0DROWTH OF EXPORTS OF
MANIUFACTURES, AND SHARE WHICH
IRON AND STHEL PORMED OF THHE
SARITE, 18ra-1aav

In this illustration the broken lines
show the share which iron and steel

IMPORTSE OF ALL OTHER
MAMNUFACTURERD IMPORTS
MATERIAL HAH0 = 1982
1290, Sie e 2
e by
C
1y
dwd l
s §0d MLl L T I
PIAGRAM N, T
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formed of the total manufactures ex-
ported in each vear from 1850 to 1901,
The growth in the exportation of ron
and steel monufactures has been phe-
momenally rapid, the total valoe of ron
and sieel exported being less than two
million dellars in 1850, ¢ millions in
1875, and 122 millions in 1900. For the
fiscal vear 1goz the total was o8 35 mil-
hons, the reduction compared with 1 goo
being due, as alrendy indicated, to the
unnsual home demand for iron and steel

GRONTH OF EXPORTS OF DOMESTIC PRODUCTS
AND SHARE WHICH MANUFACTURES FORMED OF THAT
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manufactires for nse in domestic indus-

trice, this demand being =0 great that

the importations of iron and steel in

1903 exceed by far those of any vear in

the Iast decade

NO: 1 —EXTORTE OF MANUFACTURES
UF [ROXN AND STEEL FROM i18=0 TO
G g

This illustration shows the growth in
exports of iron and steel manufactures

Tuae Narional Grograraic Magazing

during the period from 870 to igor,
amd dllustrates the stotements slready
micle regarding the very tapid growth
i this class of our manufactures. The
Urniited States has in recent years be-
come the world's lorgest producer of
tron ore and pig iron, her total prodoce
tion of pig iron in 1902 exceeding that
af the Umited Kmgdom, Germany, and
Belgiunm.

oo 15 —FPROGRESS IN THE PRINCIFAL
MANTUFACTURING INDUSTRIES FROM
it T4 1g01

Thie dingram is mtended to illustrate
the growth in the production of the
great articles which enter into many-
factures, snch as pig iron, cotton, atd
coal. The growth of coal production
wis frgm :,:1 million tons m 1870 to
261 millions i rgor; of pig iron, frum
1,665,000 tons in 1570 o 15,870,000
tors in tgor, and over 18 mllions in
igoz. Thegrowthof cotton manufact-
lil'-l.‘.'!.l at home was from 557,000 bales to

3,547,000 hales, The nngﬁrnrlntmn of the
[:I'I:'Ilh'.‘l]"-ﬂl raw nuiterials for usein mann-
[ncturing increased from 20 million dol-
lars vy 870 to 176 millions in 1001—
all illpstrating the rapid growth in the
mannfacturing fndustries of the United
States.  The capital employed in mann-
tacturing s shown by the census of 1870
at 7, 118 mallion dellars, and that of 1900
at g,874 mlbons, and the value of manu-
factnres turnmed out 1o 1850, 4,232 mil-
bons; and 1n goo, 13,040 titllions,

Huving now shown the growth
manufactures compared with conditions
i our own country at the beginning of
the centnry, | want 1o say a few words
about the grawth of munufactures in the
United States compared with the-growth
i othercountries, especially those great
mannfactunny countries of Europe—
France, Germany, and the United King-
dom. These three countries prodoce
proctically two-thirds of the manufact-
ures of all Furope, amd therefore it
sEEME Utimecessary to take into consider-
ation in this stody the other and smaller
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TOTAL VALUE OF MANUFACTURED .
EXPORTED, 1870 TO 1501, AND THE
SHARE WHICH 1RON AND STEEL
FORMED OF THAT TOTAL
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countries. Curiously, even these old
and well developed countries do not take
as complete a census of manufactures as
does the United States, and a compari-
sott of prowth vear by year or evin
decade by decude s difficult. That dis-
tinguished statistician, the lote Mr Mul-
hall, however, mode shortly before his

death some curefu]l calenlations on the

value of the manufactures of the prin-
cipal conntries of the world, especially
those of BEurope, at varous dates, and
theze are genermlly sccepted ns the best
avallable imformation on this suliject.
[ shall now ghow vou by the same pro
cess which I have applied 1n the study
of our own figures his statement of the
value of manoafactures in France, (er-
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many, and the United Kingdom from
1840 to the close of the century, com-
pariap their growth with that of the
Umited Htates.

SNio, 1 —VALTUE OF MANUFACTURES IN
FRANCE, GERMANY, THE UNITEL
RINGDOM, ANDTHEUNITED STATES,
1540, 1500, 1888, AND 18594

In the four groups of lines shiown vou
in this diagram is presented Mr Mul-
hall’s statement of the relative value
of mannfpctures prodoced in the four
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countries, France, Grermany, the Tinted
Kingdom, and the United States, st the
four dates which I have named, 1840,
1860, 1683, and 1894, the term "' Ger-
many ** applying in the eariier periods
o those States now inciuded i the Geer-
man Empire. The first group of hines
indicates the value of the manufactures
of ench of the four countries in 1840 as
shown by Mr Muolhall's Bgures, ar-

Tue National Grograrnic Macazing

of lines | have retaimed the same scale
of messurement per million used in the
first grroup, snd the same relative posi-
tion for each of the countries. [ 18560
vonn will note that the United Stotes
hnd almoest overtaken Germany and
Frauce, amd that its manufactores were
about two-thinds in valus those of the
United Kingdom. In 1385 the United
States had antstripped all of her com

PEILGAERSS IN ThL PRINCIPAL MANUGFACTURIME INTOUSTRIES
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ranged in the order of moenitude, (he
Umnited States the smallest, 467 million
dollars, the European countries fallow-
ing in the order, Germany, France,
United Kingdom. It will be seen that
in 1840 the value of manufactures in
the United States was less than one-
third ol those of Germany aor France,
atid less than one-fourith of these of the
United Kingdonm. In the other groups

petitors in the race, the value of her
manufactiures, as will be readily seen,
being more than those of France and
Crermany combined and nearly twice as
great as those of the United Kingdom,
I 1894, ns will be seen by a glance at
the final group of lines, the United
States made still greater gains over her
competitors, the value of her manu-
factures in that vear being nearly as
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great as those of Frauce, (Gemnnany. amd
the United Kingdom combined.

o 17 =GROWTH OF MANTUBACUTURES
IN FRANCE, GEREMANY, THE UNITED
EINGHOM ASD THE UNITED STATES,
PRgo to 1359

Before leaving this subject it may be
interesting to note the actual rate of
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L8

but not rapid, the inerease being from
&1 Gy, o0, 000 1N 1840 10 52, gou, GO, 00
in 1804, an increase of S0 per cent.  In
the case of Germany the growth wuas
more fli]:l'rl.'l—f1"!"-!|Tl a1, 454,000 000 0O
£1,1%0, 000,000, an increase of 126 per
cent. In the United Kingdom the
growth was at about the sSsme ratle as
that of Germany—irom 1, 883,000,000

VALUE OF MANUFACTURES IN FRANCE, GERMANY, UNITED KINGDOM
AND UNITED STATES, 1840,1860188%, 1834,  usguse
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growth in manufactures in each of the
four countries which have just been
discussed, and 1 present in this diagram
lines and firures which will show to the
eve the actual growth in cach conntry
at the dates nlready named. The hrst
group of lines relutes to Frunee, Ll
secontd to Genmany, the thid to the
United Kingdom, and the fourth TI'ITLL
United States, In France it will

seett thot the gprowth has been E-ttallj-.

o £4.263,000000, dlso o gun ol 126
per cent.  In the United States the
growth, it will be seen, was far more
rapidd than that of other countries—
from H3067 000,000 10 1840 10 3,408,
ooo,000 1 1894, a growth of nearly
2,000 per cent,  In other words, the
manuiactures ol France in 1504 WeEre
scarcely double those of 1840 7 those of
CGermany, neariy two and o half times
as preat asin 1840 0 those of the United
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sangdom, nearly two and a hall times
as preal as mm (840, amd those of the
United Ststes practically twenty times
as great as m 1840,

The causes of oy rapil growth in
manufactures, s ccanpared with these
European citintries, arc not difficult to
find. The 5 gréat articles which enter

most largely into the manufnctoring

GROWTH OF MANUFACTURES IN FRANCE GERMANY

Tueg Narionat Grocraruic MacAaziNE

the United Kingdom was the largest
producer of pig ron ; today we have
not only far surpassed that eountry in
the production of 1ron, byt In 1902 onr
production of pig iron actoally exceeded
the combined prodoction of the three
grentest plg-iran-producing countries of
Europe—the United Ringdom, Ger
many, and  Belgiom—and our prodie.

e
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mdustries today are iron, wood, copper,
cotton, mnd coal, the iatter heing the
important and necessary factor in trans
forming the othiers uto munufactures.
[o each ol these great requirements of
manufacturing the United States has
latger known supplies than any other
country of the world, and better trans-
portation fachities for assembling them
for mantifacturing. A few vears ago

tion of steel exceeds that of other coun.
triesin alike proportion. Our production
of pig iron has grown from lessthan one
miilion tons in 1865 to over 17 millions
in rao?, and of steel Brom 20 thowsenid
tons i 1867 to over 13 million tons in
1got,  OF copper the United States now
produces one-hall that of the entire
world, our production of copper having
vrown from leds than 1000 tons in
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1850 to-270 thousand tons m 1gon. (M
cotton, ancther important factor in
mantufacturing, our  production  has

grown {rom three million bales in 1870
to an average of more than ten miilion
bales per annom during the last five
yenrs, and the United States now pro-
duces three-foarths of the cotton of the
world ond turns one-tiond of that pro-
duct 1ote manufactures,  OF timber the
United States is the world's largest pro-
ducer, Of coal, for use in assembling
and transforming these articles into
maonufactures, the [lnited States now
produces more than any other country,
her production having grown from 32
miillion Joug tons in 15870 to 261 millions
in tgor.  Intransportation facilities; by
which these products are assembled for
manufacturing, railwavs have grown
from 20,000 miles in 1550 to 200,000
miles in 1go2, amd sre now two-fifths
those of the entire world, Vessels pass-
ing through the Saunlt Ste. Mane canal
have increased from 1o6 thousaml tons
register in 18555 to 25 million tons reg-
Ihl’t,".l’ M 1902, Or n*:a.rh' 200 times that
passing through the Snez canal ; and
freight rates have fallen to about one-
hifth those of 1860 and less than half
those of 188o,

These comparizons of the growth in
the production af the great staples re
quured for manufacturing may be more
readily and interestingly presented by
some sitiple dizgrams showing the rela-
tive growth in production in the United
States and those cournitries which may
be considered inoany degree our com-
petitors,

MO, 1I—GROWTH OF C0OAL PROITHIC-
TION IN THE UNITED STATES,
UNITED EINGDOM, AND GERMARY,
1875 TO 1908

One of the important causes of the
growth of our manufscturing is our
plentiful conl supply aml the ease with
which it is produced., Thellnited States

now actually produces one-third of the
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entire coal supply of the world. The
United Stutes, the Unmted Kingdom,
and Germany produce three-fourths of
the coal of the world, and I show
in this diagram the growth of coal
production-in each of these three coun-
tries from 1875 to 1go1. It will be seen
that the United States and Germany
started abreast in 1875, with a prodisc-
tion. of aboul 50 1:|.|1L1.1.u-n; tans each, but
far below the United Kmgdom, which

COAL PROBUCTION OF GERMANY, UNITED KINGOOM “.UNTED STAILS

BYS™ 301
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produced about 135 million tons. The
Umited States advanced much more rap-
wly than Germany, and in 1598 passed
the United Kimmgdom. and 13 now suoifi-
ciently in the lead to assure that she
will continue the greatést coal-produc-
ing conutry of the world. This msser-
tion is fully justified by the fact that
the area of our coal fields is 10 times as
great as those of all Europe, and they



316

are only equaled in area by those of
China, which must remam undeveloped
uritil transportation facilities make their
supplies available.

¥, 1o.—-COAL PRODUCTION OF THE
WORLLY, tHjo—1go1

This disgram shows the growth in
coal production of the world from 1870
to tgot. The first pair of lines shows
the production of Germany in 1870 and
9oy respectively, the secomd pair the

THe Narionan GrocrarHIC MAgAZINE

Mo, 20— PFlG-TRON PFPRODUCTION OF THE
UNITED STATES COMFPARED WITH
THAT OF THE UNITED KINGDOM
AND GERMARY

An egually important factor in muny-
mcturing s the supply of iron and steel
I have already told you that the United
otates produces one-third of the coal
of the world, and I may now ndd thnt
ahe Emduﬂﬂa 30 per cent, or nearly one-
third, of the iron ore of the world. Of
tron and steel, 05 of coal, thethree great
producing nations of the world are the

FELATIVE CROWTH N COAL PRODUCTION ™ GERMANY, THE UMITED KINGDOM,
THE UNITED STATES ANO ALL OTHER COLUWTMES.
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Umited Kingrdom, the third pair the
Unmited States, and the foorth pur the
retigintder of the world,  Iwn the second
group of lines is shown the increase in
production from 1870 to (ot in Ger-
many, the Unjted Kingdom, the United
States, and the remainder of the world,
It will be seen that the gam of the
United States in that time was equal to
that of Germany amnd the United King-
dom combined.

United States, the Ulnited Kingdom,
and Germany. This dipgram shows
the growth of pig-iron production in
the Unitid States, United Kingdom,
and Uormany since 1877, It will be
seen that the United States and Ger-
many started abreast in 1877, far below
the United Kingdom, and that in 9ol
the United Kingdom and Germany were
abont equal, but with the United States
s0 far nbove them thot her outpot was
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actually equal to the combined produc
tion of the United Kingdom and Ger-
many, and in 1oz was equal to both
those countries, with Belginm thrown
in for good measure.

No. 3L.—STHEL PRODUCTION OF THE
TNITED STATES, UNITED RINGDUM,
AND GERMANY, 1877 TO 1901

In stee] production the progress of
the United States has been even more
striking, compared with that of her chiel
cotfipetitors, than in iron or coal. The
Uited States, United Kingdom, and
(ermuny, it will be sesn from this dia-
gram, started nearly abreast in 1577,
but the United States so far surpassed
them that her production of steel s now
not only greater then that of both com-
haned, but is actually 44 per cent of that
of the entite world.

o, 13 —0C0FPER FPRODUCTION OF THE
CNITED STATES COMPARED WITH
THAT OF OTHER COUNTRIES

Copper, which was always an 1=
portant metal, has become especially so
i the Tecent venrs in which the use of
electricity has so marvelously increased ;
and, asthe demand for copper incrensed,
the supply of the United States has so
increased that she huas not only out-
stripped all her rivals, but now produces
one-half the copper of the world., The
four principal copper-producing coun-
tries are - United States, Spain, Chile,
aoidl Japun., It will be seen from this
diagram that while all these coumntries
were nearly abreast in production in
1885, at the beginning of the world's
great demand for copper, the United
States immedintely began her upward
movement in prodiuction, while the other
countries have made httle change 1o
their output. As a result we now pro-
duce as much copper as all the other
countries of the world combined.

Mo, T —COTTON PRODUCTION OF THE
WORLD: AND SHARE OF THE UNITED
STATES IN THAT PRODUCTION

Another extremely important factor
in manufacturing is cotton,  Of this the
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COPPER PRODUCTION OF GERMANY SPAIN JAPAN AND THE United States produces practically three-

UNITED STATES 1883+ 90 fourths of the world's entire supply, and

has doubled her production since 1880,

e : 130 antl shoawn an ability to double the pres-

| " ent prodoct if the world demands it

¥ This dingram shows the world's pro-

duction of cottonin 1go2.  The first line

15 forall of Americasouth of the United

States ; the secomd, Afrien ; the third,

Asia ;: amd the fourth, the Unitid States,

The second group of links shows the

production of the United Statesin 1870,

1880, 18go, mnd 1902, indicating the

growth of production in response to the
world's demands.

NG, 2,—-RAILWAYS OF THERE USNITED
STATES ANT) EUROPE, 1850-1002

While the production of row materials

isan important factor in mannfacturing,

w2 the power of quickly aund cheaply as-
sembling those matenals for actual man-

srsis  niacturing and of distriboting them after
208 manufacture is another important factor,
and in this the United States surpasses

PIAGHRAM X0, 22 all other nmations. In this diagram I

compare the railways of the United

COTTON PRODUCTION OF THE “WORLD 1902 States nol merely with those of a single
/¥ BALES 3 500 POMMUS) country, buat with those of all Europe.

0% In 1550 our railways were two-thirds as

W, T0g 000 wwaoced  oreat in length as those of Europe ; in

15870, five-sixths as great ; 1n (880, mne-
tenths, and 1 190z they actmally ex-
ceeded those of all Furope by 12 per
cent.  The second group of Jlines shows
the relative rulway mileage of the
REDNC - TTatted States 1 1850, 1870, 1880, and
g2, and indicates the ramdity of

vrowth,
AP D00 I hove how shown you, first, the -

crease 10 production of manufactures ;
second, the increase in production of
Bo 20

WORLD 1303 W3 18701301

row material, and, third, the increasg
of transportation facilityes. These three
facts snggest that probably the manu-
facturing industries have extended far
into the interior of the country,
especially Lo those sections where the
raw material or the coal s prodoced,
and an examination of the records of
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the censtus shows that this is true. We
are accustomed to think of the New
England and Middle States as the cluef
seat of the mannfucturing industries,
st it is rather surprising to know that
the center of the mannfacturing indus-
tries has steadily moved westward antil
it is now located in the State of Ohio.

It is equally surprising to konow that
Ohio ranks first of nll the States of the
Tnion in the manufacture of carriages
amd wagons and of clay products, and
second it agricultuml implements and
in iron and stee] manufactures. [Hinos
holds first rank in the manufactiure of
agricultural implements, cars, acycles,
nnd distilled liguors.and second in men’s
clothing, furniture, musical instromenis,
soap, amd candles. Wisconsin ranks
first 1n lumber and’ timber production,
Minnesota first in flour mannfactunng,
Missouri first in the manufascture of
tohaceo, Texas first in the manufacture
of cotton-seed oil cike, Colorado Arst
in lead, and Californin first in explo-
sives, wines, and preserved fruits, The
various mannfacturing ioterests have
extended far into the interior of the
country, and in tome cases across the
entire continent.

While the plentiful supply of raw
materials amd unexeelled facilities for
assembling them are perhaps the most
striking among the canses of otir manu-
fucturing success, we must add another
factor, the strenuousness of Inbor, Tlus
15 one which we, as Amencans, scarcely

appr ecinte, because it is o condition to
which we have always been nccustomed ;
bat that it has been an important factor
in our-snccess over other noations 15 evi-
denced by the attention which 1t receives
from representative men of other coun-
tries who have studied onr suocess and
sought to learn its canses. MroJ. §
Jeans, secretary of the British Iron
Trade Aszssociation, who recently accom-
panied a commission of iron and steel
mannfacturers sent to the United States
to study conditions here, i his report
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savs: "'‘One of the notable character-
istics of the principal eities and indus-
trial centers of the United States is the
comparative absence of a leisured class,
The typical Amerncan appears to hve
ocily to work, and to work at something
that will be a life-long career of usetul-
ness 0 himself and the commumity.,
Fvery man, however rich, must have a
calling in the United States. "' Mr Lnd-

MILES OF RAILWAY IN THE U.S.%EUROPE

1850, 1870, 1880, 1302 .
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wig Max Coldberger, of Berlin, Royal
Privy Councillor of Commerce and men-
ber of the Imiperial Crérman Consultative
Board for Commercinl Measures, who
visited the United States in 10032, spend-
mg some eight months: studying onr
commeroul conditions, savs: *"A sort of
fanaticism for work seems to have taken
hold of men in the UUnited States. Lahaor
15 50 intense 11 the centers of mdustry
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that, barring sleep, it scarvely permits
of any other recreation, and for that

renson pluces of pleasure, if we except
large towns, are very rare. The fanaty-
cal desire for work, of which I have just
spoken, begins in early youth, and
almost as voung as the industries of the
country are the leaders of large enter-
prises, many of them mere bovs, Onthe
ather hand, there are féw men who stop
work and retire to live on their incomes,
even when they have earned millions. "
Owne other cause of our wth in
roduction—and it is the Iast one which
shall sugpest—is the greatness, the
physical grentness, of our country.
‘We do not realize, 1 think, how bhig we
have grown, We proudly compare the
of our manufacturing or exports

with that of the United Kingdom, for
example ; but we do not, apparently,
stop to consider that the area of Eng-
land is less than that of the State of
Kansss, and that of the entire United
Kingpdom less than that of Kanssas and
Nebraska combined. When we com-
pate our own conditions with those of
France, we forget that its area is less
than that of our two Territories of Ari-
ronn and New Mexico combined. We
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look with complacency npon the figures
which compare our growth in mani-
factares, commerce, aml population
with that of Germany, but overlook the
fact that all of the German Empire is
smaller than our single State of Texas,
The area of the Thirteen Colonies, os
definéd by the Peace Tresty of 1783,
wasequal to that of the present United
Kmgdom, France, Germany, NOrway,
and Sweden, whiose combined popula-
tion today is 143 millions. The aren
added by the Lounisiana Purchase is
greater than the present area of Spain,
Portugal, Italy, Austrin, Hungary, and
all of the Balkan States, with a com-
bined population of 145 millions. The
grea added by the Florida Purchase is
more than that of the present Denmark,
Netherlands, Belgtom, and  Switeer-
land, whose population today is 18 mil-
lioms: The combined aren of the Texan,
Mexican, Oregon, and Alaskan addi-
tions is nearly egnal to that of all Euro-

an Russin, whose present population
18 1ofh milhioms, Thus, our t area,
including Alaska, may be said to pme-
tically egual thaot of all Europe, whose
popunlation is in round terms goo mil-
lons-of people,

THE INTRODUCTION OF THE MANGO

HE great popularity of the

mango among the natives of the

Tropies, who in most places pre-
fer the frut to the orange or banana,
recently led the U, 5. Depurtment of
Agriculthre to study the mango with o
view of ascertaining whether it might
not be made as popular among the peo-
ple of the United States as the orange
and bapana, Great quantities of man-
goes are growtn in Porto Rico, and it
occurred to the Department that if the
fruit was souch as would find favor
among the American people, a profit-
ahle industry might be started on the

island in exporting mangoes to the
United States. Mr G. N. Collins, a
specialist of the Department, was dis-
patched to Porto Rico to investigate
the question. He found the mango
one 0f the most common fruits in the
island, and during the season when it
is Tipe, May to Aogust, eaten in larger
guantities than any others, with the
possible exception of the banana, which
iz used more as a vepetable and cooked
in one form or other. Unfortunately,
most of the mangoes at present grown
it Porto Rico are, however, too filirous
and coarse to ever become popular in
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the United States. 'The best varieties,
which are rich and delicate, are scurce
at present; but Mr Collins believes that
i n very short time, with njore eare in
the cultivation of the tree-and with the
introduction of new varieties of mango,
preat quantities of the Hnest {rait can
be grown and shipped to this conntry,
He believes that the fruit would soon
become immensely popular and equal,

if not surpuss in popmlarity, both the
orange and banong,
Mr Collins' to the Department

of Agriculture™ hus recently been pub-
lished, nnd from it the following notes
are taken :

Though Furopean residents in the
Tropics almost universally acguine o
fondness for the mango, and in England
the demand for it is steadily increasing,
it having been found possible to make
importations from India, notwithstand-
ing the great distance, the mangn is as
vet little Enown 1o the United States,
having been represented in our markets
only by fruit of imferior varieties. These
give no sogegestion of the gqualities of
the better sorts, and tend mther to dis-
conrage than to idcrense the demand,
It an effort sumilar to that which broazht
the banppa into faver in the United
States T could place an adequate sup-

ply of good mangoes befure the public,

there is no apparent resson why this

new tropical fruit should not repeat the
history of its now popular predecessor.

A taste for mangoes hasin most peo-
ple to be eultivated; but once acquired,
it is like o taste for olives, and becomes
almost a craving.  The milder flavored

e The Mattpgo it Ports Riesg."" By G, N,
Colling,  Department of Agricnlture, Bureau
of Flant [ndustrr, Bulletin No. 28,

| The bunans was first miredocedl on 8 Teorege
scale into the United: Stales by a steamship
line which bromzht Eﬁ{tt unntities of innties
from the West Indies. 1 was not confidencs
iti the latent wlarity of the fruit that {o-
chnoesd the steaniship line (o bring the bananas
over, but a last effort to wet frelght for its
vessils
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varieties, in which no taste of turpentine
ts to be detected, ore usually enjoyed
even by the nowvice, but after one be.
comes familiar with the fruit o slight
taste of turpentine cedises to be disapgree-
able, The fiber, however, that exists
it the poorer varieties is an unmitigated
evil, and renders the enting of o mango
a serions operition.  Persons forming
their opinion of the froit from these poor
varicties nsuafly indorse the proverbial
statement that the mangois “*a mass of
tow satorated with torpestine:'" Lnat
those acquainted with the frot at its
best are almost unonimously enthosi-
ostic in their praise. Elphinstose, the
historian of India, says:

*' The mango s the best froft of Tndia,
at once rich and delicate, and all other
fruits are comparatively insipid beside
its intensity of tuste. There is some-
thing o it that is nothing less than vo-
laptoons. ™

Good mangoes are produced in Amer-
ica, but &s vet in such smasll quantity
that few persons have had an opparty-
nity to taste any bot inferior Eruit,
Sample lots of the more common and
poorer varietles are frequently shipped
to northern markets, and have doubitless
done much to hinder the growth of the
trade. A first impression isvery lasting,
and orstimpressions of the mango based
un such fruit are fikely to be anythiug
but favorable. Asan example, mongoes
are frequently to be found in the Wash-
ingron murket, but we have never seen
one that could be called good, even in
comparison with the Porto Rican fruit.

This impression will doubtless be dif-
ficult to dispel; but if really gopd man-
goes colld be placed in the markets
theirincrense in popular favor would be
certain amd the growing of mangoes
might become a profitable pursuit.

In spite of the fret that in all mango-
proclticing countries the natives consider
the friit wholesome and perfectly safe,
prejudice against it exists among some
military officials and others, who con-
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Frrm . S CORENTTE. A

Mango Fruit, showing Method of Packing

demn the froit as pesitively dangerous.,
Duaning the Spamish war this prejodice
was s0 strong that the soldiers in Porto
Rico were prohilnted from eating the
mango, and many beautiful trees were
cat down. This prejudice probably
arose from eating the [rait when unripe;
in which state, like most other fruits,
it is unwholesnme.

[n some parts of Indin the natives at
ane season of the year live almost exclu-

Ehrphriment o AEreciilime

sively on mangoes, appsirently

without harm. An exiract
irom the Pharmacographia

Indica, in Watt's Dictionary,
descnibes the froit a5 ' invig-
orating and refreshing, fat-
tening, aud silightly laxative
and divretie.””

The mango tree ( Mangifera
st ) vanes i height, ac-
cording to the variety, from
little more than a bush to a
tree 50 to 7o feet high, with
a trunk & to 1o feet high and
2 feet ar more in diameter,
The leaves ore lanceolate,
about 1 foot in length, taper-
ing gradually to a parmow
point, with a smooth, shining
surface., The young leaves
are Oorstpink, then red before
tarning green. The top i1s
rotnded and very dense. The
bark is groyv and smooth, The
flowers are small, reddish-
white, or vellowish, bome in
large upright racemes, The
fruit varies greatly, aoccord-
iy to the variety, In some
kinds 1t 15 1ot more than 2 of
3 mchcs 1 greatest dinmeter,
while others are three or-four
trmes that size, some weigh-
g as much as 4 pounds. In
form thev vary [rom nearly
spherical to long:and narrow
like a cocnmber, straight or
crooked. The most commaon
varteties are nsually from 2
to 4 inches i length, more or less
kidney-shaped, with the ““aak'" m
stigmatic poiul more or less '|"|fli||.|'||.‘|.‘|’].
In color theéy may be green, vellow,
pr red, 1o composition the difference

15 no less pronounced. In some the
sl I8 large and the thin Hesh be-
tween it and the skin consists alhmost

entitely of fiber attached to the seed,
while mm others the seed {8 small, and
i some s0 nearly aborted that it 1s
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casily ent with a knife. In the best
varieties the fiber is almost entirely
wanting and the entire fruit consists of
a mass of juicy, usually orange-calored
pialp.

"1th Anacardiacese, to which the
mango belongs, include also the tur-
pentine tree (Pislacia ferehinthes), the
original sotirce of turpentine, and it
seemis not ot all anlikely that the ¢har-
acteristic odor of the mango is in real-
ity due to the presence of turpentine
or some closely allied substance. FEx-
wdations of at t resinous stih-
stiunce similar to that of the turpentine
tree are frequently to be uoticed in the
AR,

The mango [ Wangifera indica) 1s said
by De Candolle to be native in South
Asin or the Malsy Archipelago, and re-
cent puthors report it as wild mn the
forests of Cevlon and the regions at the
buse of the Himalayas, especially to-
ward the east, at an altitude of from
1,000 to 2,000 feet. Its culture is very
ancient, as shown by references in San-
skrit mythology and ancient Hindu folk-
lare,

For s0 old and so useful a plant, its
distribution was -:um%uratively limmited
nntil historie times,  To the west it had
not passed the Red Sea, being unknown
in Fgvpt, while to the east it had a
parently not resched the isiands of the
Pacific. ‘Thespeciesis not well adapted
for distribution by natural agencies, and
man has probably been chiefly respons:-
ble for its dissemination,

In the New World it seems to have
been first introduced into Brazil, al-
though it is not known at what date.

The mungo is now a common fruit
throughout the Tropics of the world.
It has heen developed to the highest
state of perfection in its home in India,
where the oumber of well-marked va-
rieties 15 enormous, Mr Maries, of
Durbhungah, has collected over oo
varieties, 100 of which he characterizes
as good, Thirty-four of these vareties
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he describes in Watt's Dictionary of
Economic Products of India. Ceylon
is also fomous for its mangoes, Hoth
the sast and the west consts of Africa
have several good varieties. In Aus-
tralia the culture {5 fast increasing, and
it hids fair to become one of the most
popular fruits. One very fine variety
15 sasd to éxist in the imland of St Helenan.
The mungo is the most highly prized
fruit of Guam, where there 153 a fne
seedling variety., Itscultivationin that
1slnnd is. however, not n SUCcess, OWing
probably to the thin soil, which affords
such a shallow footing that the hurn-
canes uproot the trees inall ex

localities, In the Hawaiian Islands
Mr Willinm C. Stubbs # reports: ' The
mango is receiving perhaps more atten-
tinn just now than any other froit. As
many as twelve or fifteen varieties have
already been mtrodoced, It is a de-
liclpus fruit, ond decidedly omamental
i any ground.” In the New World,
Trinidad and Jamaics hsve the largest
collections, althongh the drier regions
of Central America and Mexico inay be
found to offer hetter seedling varieties.

In spite of the many discouraging
frosts that have visited Flonda, planters
of that state are actively engaged 1
propagating good varieties by budding,

ng, and inarching, and, if visited
with mo fatthet misfortune, will in a
few wvears produce considerable guan-
tities of high-grade fruit.

The mango will prow in a varety of
conditions, and it seens to have little
preference asto soil, the most important
requirement being a deep soil that is
well drained. As toclimate, it is mwuch
more exacting, and the foet that the
tree mayv thrive well in a given locality
and yet fall to produce froit should be
kept always in mind, The mango will
he prolific only in regions subjected toa

*Hull Mo, g, Offce of Experiment Sttions,
17, 8. Department of Agriculture, Report on
the Apricnltural Rewourees and Capabilities of
Hawail, p, 40,
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Mango Froit, showing Method of Peeling (natural size
constdera bl dry season,  On the moist north side of Poarto
Rico the trees grow luxuriantly, but thev are not o :-."|_','

=) |'!'--'i|=-' cnor 18 the ot of sach epod guality, is on the
ary south side; and i the very dry region dabott Yauco
el gt Cabo Hojo the froit seeme] at its best. while {ts
abtmdance was uttested by the fact that fine frait was
selling as low as 12 for o cent ln Geuatemala and Mexico
the mango was found at ite best only in regions where

| severe dry sensons prevailad |

, Under favorable conditions the mungo is very prolific
' The tree of which n brunel is shown on page 323 was
estimated to have in the weighborhood of 5,000 fruoits ot
the time the photograph was taken, and trees quite as
prolific were seen near Cabo Rojo, Porto Rico - while trees

i sonthern Florida bhefore the freeze of 1586 were estd
mated to bear as high as ro,000 mangoes. From this it

1

Wikl e seen thot with 25 to 100 tTees e f0Te  enoTmois

fuiantities of mangoes can be progucer] on very sm

tructs of iand, provided the right climatic conditions exist

e method of pesling o stringy mango is shown on
Lhls pase v ont 1s moade aroum] etther end of the frait
and these are th n cannected ..1|||||:._ one side, the centrpl

Lrip bemng peeled off in one picce. The skin remuining

in the ends of the frait afords o means of holding it with-
1 the juicy fesh [
I addition & shiarg- pointed fork 16 at hond, this con be Arimily

. :
OHE LEEe hnfFers Oominye m contonct o

Mango Fork ( full size)
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fixed in the seed and the skin at the
endds removed, thus saving the sweetest
part of the fruit, The illustration on
pige 126 shows a special mangod fork
sectured in Mexico by Dr ]J. N. Rose,
The long slender tine in the center easily
penetrates the sced, and the shorter
otter tines need only to touch the seed
to prevent it from turning,

he best varietes of Mango have
hardly any fher and the pulp is shiced
with a knife, or souetimes i= so soft
that it 15 eaten with a spoon,

Porto Rico seems very well adapted
to the production of mangoes and, as the
plant is strictly tropical amd very sts-
ceptible to cold, would seem to have a
dectded advantage over Florida, where
good varleties are already successfully

RAINFALL AND THE

ANY people think that the
rainfall, although differeutly
distributed through the vear,

averages about the same one vepr as
another, or if there is a deficiency one
year, it will be mude np the next. With
this erroneous notion in mind, thus::
concerned with navigation on the Great
Lakes have nutunrally looked for some
othier explaination of changing water
levels, for from 1888-1901 they witnessed
a period of low wuter so long it seéemed
unrexsonable to expect 1t ever to attain
its former level, However, a compari-
zon of the level of Lake Erie, as shown
by the gage at Cleveland; with the rec-
ord of rainfall along the Great Lakes
shows n complete correspondence,

The high water in Lake Ene in 15902
and the heavy rainfall of that vear are
fresh in the minds of those who live
near it,

The Weather Bureau established a
number of stations on the Great Lakes
in 1870. The first marked deviation
from normal Jevel in Lake Erie after this
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grown, but where, except inthe extreme
southern part, the danger of injury from
cold is very great. A really high-grade
mangao 18 pnknown in Porto Rico, &snd
Erf‘t steps toward making their ex-
wtation profitable s the hll:uductmn
][-mm the ather islands, or from Flonda,
Mexico, or the East Indies, of prafred
stock of the hest varieties,

The seasom of ripe mangoes in Porto
Rico is from Mav to Augnsts. By se-
lecting proper varicties this might be

olonged, since in some parts of India
it extends over a period of six months,
This would bea great advantage in ship-
ping the fruit to tempemte megions, as
at preseat the season coincides with the
season of emperate fruits, which places
the mango at a decided disadvantage.

LEVEL OF LAKE ERIE

was in 1872, when the water wns lower
thin for many vears before or after,
The rainfall thay venr was helow the
anormal at every station on the Great
Lakes, (! have token no account of
statitons on lake Ontann.) In 1876
the water was higher than for many
years before and higher than any vear
since. The rainfall was above normal
at all stations except Marqiette, where
it was pearly an inch below, Ar Mil-
whukee the excess was 18,28 inches;
gt Grand Haven, 11.52; at Detroit,
3.07.

1n 1873 the loke was considernbly
higher than the preceding or following
vear.  The minfall was a lHittle below
normal bt Duloth and Grand Haven,
but above at all other stations. being
6, 24 inches at Boffalo, where the nor-
mal 18 oualy 3804, and 53.51 at Cleve-
land. where the normal 15 36,24,

In 882 the lnke was higher on an
avernge than in amy other vear since
1676, The rainfall was below normal
at Buffalo, Detroit, and Milwaunkes, but
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above normal at the ten other stations,
the excess at most of them being greater
than the debciency at any of these three.

In 1890 the water was higher than in
the years inimediately preceding or fol-
lowing., The rainfzll was oot far from
normal on the upper lakes, but above
normal at all Lake Erie stations.

In 1895 the water was the lowest lor
half a century, and the minfall on the
Great Lakes probably the least, cer-
tainly the least recorded at the Weather
Hurean stations since their establish-
mient.

These include all the vears that differ
i any marked degree from those that
precede and follow.

If we consider parts of years we find
also o close agreement between rainfall
and lake level. Examination of the
monthly record of lake level at Cleve-
land led me to think the rainfall at the
different stations must have been helow
normal for the first half of 1888 and the
last three months of 1887, On consualt-
mg the record 1 found itso. Toexactly
accouut for the stage of the water duor-
g hrief periods; of course several
things must be considered—surplus or
deficlency in the different lnkes at the
beginning of the period, time: required
for water to flow from the upper lakes,
evaporation, melting of snow on the
watershed, whether ground is frozen,
whether ruin falls gradually ar o fast
that a larger portion passes quickly into
the streams.

Most of the time since 1887 Lake Erje
has been lower than for miany vears
before. The rainfall has also been less,
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ns the able shows If any one could
tell us when this dry cyele will give
place to o wet one, the information
would be highly appreciated. TPerhaps
the wet one has already begun, At any
rate, those concerned nesd not fear any
nppreunhle lowering of Lake Ere be-
low its level in the past decade from any
other canse than drouth, I believe that

ople now at Clevelend, Toledo, Detrait,
Milwankee, und Chicago will hive to see
the water higher than their fathers ever
saw it. The same cannot be said of
places on Loke Huron or the northern

part of Lakes Superior and Michigan,
f.ur the slow tlltlug of the earth’s crust
is such as gradually to lower the water
in those regions.

MHEAN ANNUAL RAINFALL ON THE

GREAT LARKES
Mennin
‘ Year | inches | I Mensn ]iifi“t
Stating. evinl | to De- | gince |" o a
lishetd]. | cember | 887 |
| 31,1837 K57,
Dalath. .. ... ]. ihyo | 5.8 7.0 5.8
Marquette. ... 1571 33 134 | —od
Chicagn, ... .| L1878 | 10, § 5.2
Milwaukee... thym | A3.2 25.5 4.7
Zrand Haven | 1871 H.g 20,4 B3
Alpena. .., .. < 18¥2 | a%sg 2q.2 g2
Port Huron. . | 873 | 338 9. 3 4-3
Detrogt. . .....| 8% | 316 Teh ¥ 3.9
Toledo,, . .....1 157 | 327 8.0 &7
El.ndﬂ.'alr.j'_ il $5 i 175 1.5 B0
Cleveiamd.. 570 | AT 4 337 a;a
F uty - P 1 1873 133 153 0
Puffale.. ....| 1870 | a1 3fi 8 .3
E. L, MosRLEY.

GEOGRAPHIC NOTES

THE RAILROADS AND FORESTRY

HE Burean of Forestry has con-
tinued this vear on & far larger
srale the experiments o timber season-
ing and preservation for the railroads

wiich it began last year nnder Dir Her-
mann von Schrenk, ‘This work will be
done for the New York Central. the
Erie, the Haltimore snd Ohio, and the
Pennsyivanin railroads i the East, and
for the Illinois Central, the Santa Fé, the
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St Louis and San Francisco, the Mis-
aotri, Kansas and Texas, the Northern
Pacific, and the Burlington in the South
and West.

The scarcity of valuable timbérs is
felt by po clnss of consumers more
keenly than by the railroads, which
NSe CYVEry Year 110,000,000 Hes merely
to renew those worn out and decayed,
The price of timbers has risen in some
instances to a figure which makes their
use prohibitive ; in other cases thesup-
ﬁlﬂf issonearly exhausted that the roads

ve been compelled to look about for
new limbers;

The Burean of Forestry has been
called on to assist in solving the diffi-
enty, and has come forward with the
very practical and simple suggestion
that the railroads, instead of continuing
to wse expensive, high-grade timbers
for sach a low-grade purpose as that
of railroad ties, shall nse the cheaper
woods.  For example; to the compinint
of the New York Central that it finds
it more and more difficult to secure
jongleaf pine ties from Georgia at the
price it can afford to pay, the Bureay
sugrests that the romd use the beech,
maple, and birch of the Adirondacks,
The complaint that the timbers rot very
gquickly when lnid in the grouud is an-
swered by the sugmestion that they
should be seasoned and preserved, just
as beech is sepsoned snd preserved in
France. The Great Eastern Railroad
of France has succeeded in making
beech ties lnst 35 vears by impregnating
them with tar oils. The unseasoned
longleaf pine ties used by the New York
Central rast only five years:; and the
beech, if laid green, without seasoning
of preserving, would in many cases
lest no more than three years. The
substance of the proposal which the
Burean hns made to the milroads, and
which the milroads have thooght so
well of as to adopt, is that experiments
be made to determine whether cheaper
timbers may be treated with preserva-
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assured of a steady s
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tives at a cost so low aml be made to
Just such o long time that it will pay
to substitute them for the more expen-
sive timbers now emploved,

The railroads have thought so well of
these ideas that they will not only carry
on under the Burean’s directzon the nec-
essary experimentsin seasoning and pre-
serving, but have engaged the Burean's
help in learning where cheap timbers for
ties may be obtained. In other words,
the miiltoads have decided thatif they
can be convinced that it will pav to sea-
son and preserve cheap timbers for ties,
they will acquire large areas of timber
Iands on which they will grow their own
trees, cut their own ties, and thus be
pply. Thismeans
that some of the great milroads of the
conntry are in a fair'way to practice for-
estry on o very large scale, and to em-
ploy a gresdt many foresters.

Work of a similar nature to the rail-
roat] experiments s being carried on for
the American Telephone and Telegraph
Company, which tsed last year 150,000
telephone poles and 3,000,000 feet of tim-
ber in cross-arms.  Seasoning experi-
ments are being conducted on chestnut

telephone poles near Harrisburg, Pa.,
and on ar poles near Wilmington,
N L

Important and valuable as this work
15 to the raitroad and telegriph compa-
nies, it is of far greater importance and
value to the country at large.  The use
of cheaper timbers for railroad ties is in
severn]l ways an econommic saving; it re-
lieves the high-grade timbers of o part
of the heavy demand that 1s being made

n them, opens o market for tmbers
for which there is now litile sale, and
affords splendid opportunities for con-
servative management of timber lands,
The work i5 being prosecuted asccond-
ing to the regular cooperative system of
the Bureau, by which the field and trav-
eling expenses of the Bureau's agents
are paid by those for whom the work is
done.
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The Manhattan Press-Glipping Bureau
ABRTHUR CASSOT, Proprietor
NEW YORK ( Kmickerbocker Building) LONDON
COR. FIFTH AVENUE AND I4TH STREET, NEW YORK

Wikl sopply you wi h all persodial refeence and clippings O 8y subject from al] the papers
ant] perasiice:s |||I.| '||.--I here and sbrowd.  Our large waff of readers can gather for you more
valunhis mnte fnl o Aoy curtent sobject than yoa can get in w lifetime.

TERMS:
100 clippings . . § 500

250 clippings . . - § 12.00
500 clippings . . . $22.00
1,000 clippings . . . 53500



HENRY ROMEIKE'S
BUREAU OF PRESS CUTTINGS

33 Union Square, New York

Reads every paper of importance published in the United States,
and through its Earopean agencies in London, Paris, Beshin and Vienna
every paper of importance published in Europe and the British
Colonies. One subscription on any given subject will bring notices
from the United States, and if desired also from the European papers

WRITE FOR TERMS

BACK VOLUMES

OF THE

National Geographic Magazine

The NATIONAL GEOGRAPHIC MAGAZINE has on hand
a few copies of complete back volumes which may be obtained
at the following prices:

Vol. 3, 1841 . oo 8o Mol g, a8gd T L - Baigx
|

Val. 5, 1893 : = A9 vol 11, 1900 . A SR

Vol. 6, 1Bgg=5 . . 4:20 |

TR s \ - 5*3':'; Vol. 12, 1901 - - 2.80

Yol 8, tbg7 ; : ;.un' Vol. 13, 1902 . : e Vs

The NATIONAL GEOGRAPHIC MAGAZINE will pay the
fallowing prices for copics of certain back nmunbers:

Viilo-1. (889, No. 1, $1eoi Nos 2, $1.00

Vol. 2, iBgy, No. 2, $i00

Vol 4. 189z, No. 1. Soson No,o 2. Siga.: NO. 3,
fo.s0: No. 4, $oso; Now 5, 81000 NOL 6, Hi.00

VoL 10, 18gg; No. 6, $o50; Index, So.52

Vol. 13, 1o, N 1, Hin 30

CORCORAN BUILDING,; WASHINGTON, D. C.



SPECIAL MAPS PUBLISHED BY THE NATIONAL ]
ﬁFﬁﬂRﬁFHIE SOCIETY

Map of the Philipptnes (5 feet 2 inche x 3 fect),
Proparcd mider the direction of the Wer Departtient

Map of South Africa (46 x33 inches ).
Vrepared wnder the disettine of e War Depsriment

Map of Northeastern China (36 x 23 inches ).
Prepared noder the direction of the War Department
Map of the Chinese Empire, Japan, and the Russian-Manchurian Rail-
way (11 =73 inches).

Map of Alaska (28 x 74 inches).
Propared. amler the ilirection of the U. 5. Geologicsl Survey,

A Series of Twelve Maps on the Alsskan Boundary Dispute.
Prepaced ander the rllw-r:tm" of Hon, Johse W, Fm-rnq ex-netretary of State,

Chart of the World on ‘-E.:n:atur'i Projection (48 x 27 inches ).

Prepared sniler the (irsition of tie Hydrographic Office

Map of Cuba (I8 x 734 mches).
Pregars] usiler the direction of Hobert T. H{lL

A Series of Twenty-five Full-page Chiarts, showing storm  tracks and

methods of wea Lhu forecasting. _
Propated unider the (Hrectinn of Die. Willis L. Moore, Chief U. 5. Weather Dizrea.

By Mall for Twenty-live Cent=z Each.

NATIONAL GEOGRAPHIC SOCIETY,
CORCORAN BUILDING, WASHINGTON, D. C

Seasonable Goods
for Personal Comfort

)

E are showing hosts of things for personal and

household uses especially designed to render

the present season comfortable and enjoyable. A full

line of necessary articles for personal comfort and use,

and a complete assortment of outing and sporting
goods for indoor and outdoor pleasure.

Woodward @ Lothrop

New York Washington Paris

]-"'II!-'.,:T-.F aF I;T_T.iti' & IIH'I.'"H”HIL'I{H JWASHIRGTGN, D. C.
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