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STATISTICAL TABLES 

ExCHANCB VALva OF THE MILD!S IN U I S. DOLLARS 

'S .... g3D 
VId. Dol"'. Vu. Dol"" VId. Doll .. V",. Dol"'. 
1811 ••••. 1.04- '848 ..... ·5' 'S7S •••.• ·55 1902 •••• • .24 
182a . ...• ·99 '849 •• ·•· .s. '876.· .•.• .5' 'go3 ••••• .24 
'S.3 •.... ,.03 ,Sso •...• .58 '877 ..... .50 '904· .... "5 
'8"4 ..... • g8 'BS' ..... ·Sg 'B7B ..... 047 ,goS ..... .]. 

'B.S ..... ,.05 'BS ...... .56 'B79 ..... 043 '906 .... · ,]3 
'8.6 ..... • g8 ,853 ..... .sB '880 ..... o4S 'go7 .... · .], 
'B.7 ..... ·7' 'BS4 ..... • 56 '88' ..... 044 ,goB ..... .]. 

'S.S ..... • 63 'SSS ..... .$6 .SB ...... 043 .gog ..... 031 
'Sog ..... .50 'SS6 ..... .56 .883 .... · 044 1910 •.••• 033 
,B3O .. '" 046 .B57 ..... .s4 '884 ..... 040 1911 •.•.• 03' 
'B3· ..... .5' .8SS ..... ·5' '885 ..... 03S 1911 •.•.• .]. 

'S3 ...... .7' 'SSg ..... ·5' .886 ..... .]B '9·3 .... · 03' 
.B33 ..... .76 .860 ..... ·sa '887 ..... 046 ·9·4 .... • .. g 
'834 ..... .79 .86 ...... .5' .S88 ..... ·5' '9·5 .... · "5 
'S35 ..... .80 'S6 ...... .s3 .SSg ..... .54 19'6 ..... "3 
IS36 ..... • 7S .863 ..... ·55 'Bgo ..... 046 '9'7 ..... "5 
'B37 ..... .60 'S64 ..... .s4 '89 ...... .]0 .9'8 ..... .65 
• S38 ..... .s7 ,865 ...... .s. .89 ...... ."4 '9·9 .... • ..6 
.839 ..... .64 .866 ..... 049 ·893 .... · .24 19:10· ..... ... 
t840 ...... 63 1867 ..... 046 .894 ..... .00 11}21 ••••• ·'3 
·84· ..... • 6. .868 ..... 034 1895 ..... .00 1911 ••••• • '3 
·840 ..... .s4 .B6g ..... .]B 18g6 ..... .IS ·913 .... · .10 
1843 ..... .s. IS70 ..... o4S 1897 .... · •• 6 1914 ....... II 

1844 ..... .sl IS71 ..... 049 .8gB ..... .15 Ig·s· .... ... 
1845 ..... .sa IB7I ..... .s. 1899 ..... "5 1916 ...... 14 
1846 ..... .sS .S73 ..... .s3 1_ ..... • Ig 19·7· .... ... 
1847 ..... .s7 IS74 ..... .s. .go ...... .23 .gaS ...... 1' 

Igog ...... ra 1930 .... • .11 

The oxdw>&e 6gureo for 18 .. ·1_ .... Ie fllnlished by Dr. J ...... R. Mood. 
U. S. De....-at of Commen:e. 'Ih_ for 1900"9" from: 8_iDo" 0/ 
FOHi". e ..... , _ Ibd ...... U. S. Deportment of Com_ B ....... 

'83 
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of Foreign and Domestic Commerce, Trade Promotion Serle., No. 10:1, by 
James R. Mood; those for 1913·19~9 {rom CDmmereu, Ezteritw tlo B"a.il, 
Ministerio da Fazenda, Directoria de Estatistica Commercia" 1925-J9, Rio 
de Janeiro, 1930, page IV; the 1930 average from FeJe",Jl Reserv, Bulletin, 
January, 1931, Washington, D. C., p. 3:1, 

,. Brazil adopted the gold standard in 1849; the milreis represented 8:11.778 
milligrams of fiDe gold, and itJ par value was 36.934 d., or $0.5463 United 
States currency. The gold milreis up to the present time has been excla· 
lively a unit of acc:ount employed only in certain official transactions, .Dch 
&. the payment of a portion of the import dutie.. Payments nominally in 
gold milreia are made actually in paper milreu, at a premium depending 
upon the exchange value of the paper milreia. 

"Decree no. 18:157 of May 23, 1928 (published in the Di4,.jq 08kial of 
Joly 6, 1938) fixed the value of the gold mUreia in relation to the paper 
milreis for the payment of public dUel. In accordance with the terJDJ of 
this decree calculations for the cODversion of gold milreil in CODDection with 
the collection and repayment of dutie •• taxes. or any other collection. or 
payments in gold by Brazilian public administrative branches will be made 
on the basil of 40567 paper mUreis to one gold milreu." - (Handbtltl. til 
Ftlreign Currmey and Ezenange, p. 23.) This makea the present par value 
of the milreis 11.96 eentl. 

Cuss I RAILWAYS PAIRED FOa POSSIBU SllllLAlUTBS 

PRIVATELY OPlllATED 

I. ComlanAia Paulu,a de Estr"ths 
d. F. 

a. Operated by Brazilians 
b. Both broad and nanow gauge 
c. Large percentage of coffee 
d. All itl territory well developed 

e. High freight traffic density 
f. High passenger traffic denlity 

g. Few cunes and very moderate 
grades 

No privately operated road in itt 
territory. 

•• Great Western of Brazil (North 
Brazil) 

a. Operated by British capital 

GoVEllNIlENT OPUAnD 

(Federal Government) 

I. Estradll tie Fnrll Cmtral till 
Broil 

a. Operated by Brazilians 
b. Both broad and narrow gauge 
c. Small percentage of coB'ee 
d. Part of its territory very thiDly 

oetded 
e. Higher freight traffic deuit)" 
f. High passenger traffic denlity 

only in eheap .uburban traffic 
g. )dany canes and .teep grades 

2. E. F. Norllest, tiD Broil 

(State Governmenta) 

There exilts no large govemment~ 
operated road north of the Fed
eral Capital. 
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3. Com,. FwrtnJiari4 Ell, B,.tuil,wo 
(North Brazil) 

4. Leopoldina Rail"a)' 
a. Operated br Briti.h capital 
b. Narrow gauge 

5. Sio Paulo Rail .. a)' 

.. Oporated br British capital 

6. C."1<m4ia N.,_ i. Edrtul .. 
i. F..." 

.. Operated br Braziliau 
b. Narro .. puge 
c. Large porcoutage of cofloa 
cI. Not all territory well developod 
e. Moderate freight traffic deD.it)' 
f. Le .. _eDger traflic deDIit)' 
If. Maa, curvea &ad _ .teep 

trrade. 

7. C ... E. F. S'" PIlWlo Rio G,..,..,. 
.. Oporated br Brazi1i .... 
h. Narro .. PUll" 
Co Freight trallic Dol oimi1ar 
cI. Difficult torraiu 
.. Moderato freight trafIic dealit)' 
f. Moderato _r trafIic don-

lit)' 

There exists DO large govemment
operated road north of the Fed
eral CapitaL 

a.. No comparable road in its terri .. 
tory; furthermore, a compari

. BOD. of foreign and Brazilian 
operation would have DO value 
from the· point of view of this 
.lud,. 

.. Apart from the fact that it is 
Britioh operated, It is in a 
unique position as the only rail 
outlet from Sio Paulo City in 
the main coffee·producing area 
to the port of Sautoa. No rail· 
road with traffic conditions even 
remotely similar. 

3. Estrada tk Fnro Soroe«btmC 

.. Oporated b)' Braaili&DI 
b. Narrow PDge 
c. Large _tage of cofl .. 
d. Moat of territory ... 11 developod 
.. Higher freight traflic deDlit)' 
f. Higher pasaeuger traffic density 
a. Less carvea and few lteep 

IfrBdoa 

.. Vid(iL> F ...... i. Rio G....u i. 
S'" 

.. Oporated b, BrazUi&DI 
h. Narro .. puge 
Co Freight traflic Dot IimUar 
d.. Easier terraia 
e. Higher freight trafIic deulit)' 
f. Higher _ trafIic deuait)' 



186 APPENDIX. 

TABLE 1 

Retk Sui Miruir" UNDER PRIVATB AND PUBLIC OPERATION 

1910-1919, 1932-1928 

Year T,aik E",;.,,4. Run;'. Oler- Percentage Percentage Nu",b" 
Density in ,hDtU. ;" thD1U. ating til Receilt, tJl Reelil" Kill,4 
;11 IAoN. 0/ mil. _, ",il. Ratio from Frngllt from PtU.lnJ. 
to" kilo Service Sn'1Ik. 

1910 ..• '3 3.076 3.475 54 •• .. 
1911 ••• :06 3.555 3.996 53 '5 7 
1912 ••• 20 3.8.6 ... 88. 53 .6 4 
19]3··· • 6 ... 78 • 50445 5' .6 4 
'9'4 ... .8 ... 775 5.474 5' .6 6 
'915· .. 22 ... 96. 5.963 55 •• 16 
'916 ... '9 5.460 6.021 49 24 II 

'917 ... 18 6,'46 5.836 48 '7 4 
'918 ... '7 ",06. 6.294 47 '5 5 
'9

'
9 ... 18 6.864 8,0.8 49 '3 '4 

Aver •.• '0 ."s60 s.541 87 5' '5 8·5 

1922 ••• .. 8.463 8.099 45 .8 

'9'3 .. • '5 9.000 9.000 4' 3' '3 
'924· .. 33 12.000 12,000 46 .6 .. 
'9'5 .. • 35 .... - '.,,000 50 '5 II 

'9.6 ... • 6 15.000 18,000 53 •• '3 
1927 ... .8 '7,000 '3,000 55 •• '3 
19.8 ... '7 18.000 22,000 54 '3 '7 
Aver ... .s 1.,,000 16,000 II. 47 '5 .. .. 

The above figures wen taken. or compiled. from data giveD in: EsltJlUticfl, 
1910, pp. 95-6. 132, nSf 146-7; IgU, pp. 15S-7. 11)4, J7ft.7. d-<); 19U, pp. 
154-5.192.174-5.206-7; 1913. pp. no-n, 149. llO-l, 162-3; 1914. pp. 112"'3, 
154-5. 136-7. 168-9; 1915. pp. 112-.1. 154. 136-1. 168-9; 1916, Pit- 138-9. ao2., 

174-5. U4-S; /911, pp. 100-1, 143, 124-5. 156--7 j 1918. pp.. 100-1, 142. 124-5, 
156-7; '9'9. pp. 143-3. 206, 178-9. n8-g j 19~~. pp. 1I:&-.1. 154. 133, 136-7. 
168-9; 19~3, pp. :u8-cJ. :167. :l3J, 314; 19~4. pp. :l3J-J, a8cJ, 249. 343; 1935. 
pp. :ISO-I, J09, 369. 363; 1936. pp. 360-1, 319, 381, 371j '937, pp. 360-1, 315. 
'77. 367; 19z8. pp. 284-5. 3390 303. 39" 

The average. of e%penditures aud receipts for 1922·:18 abo includes the 
year 11)29. These were taken from R,l4Iorio 40 [lUleef," F,tlnd tillS 

Est,tullU de Ferro, Anno de 1939, Rio do ]aueiro, 1930. p. 156. 



APPENDIX 

TABLE :I 

R,d. Sill Miruir. 

PIRCINTAGBS BY WEIGHT OF COKMODITRS HAUUD 

1910 1919 19:18 1910 1919 1921 

Timber ......... 1·7 '..1 Tobacco . ....... 3.0 3..1 0·7 
Coff .. 17.0 11.0 1400 Cereal. ......... 7.0 1..1 3'" 
Matte .......... Alcohol . ....... •• 0 
Sugar .......... 10.0 6.7 4·5 Dried Beef . .... -- --~ 
N .1I0noi T.ztll •• 04 -- Hide. .......... -- --~ 
Solt ............ 9.0 7·7 34 MiscellaneoUi Un-
Rubber ......... - -- -- clusi6ed ...... 47.0 50.0 58.0 

Cotton ......... - -- --
Thele percentage. computed from: EsttJIUtietJ, '9'0, pp. 94-5; 1919, II. 

142-3; 19~, pp. ::IJ0w90. 

TABLE S 

R.d. Sill MiMirtJ 

RaCBIPl'8 PO. PASS.NOD Kn.OJORR 

'9'0-'9.8 

(In mUreiJ) 

y..., R.,ei". VHr RH,ilt.r 

'9.5·.·· .D48 

Y,..r RHnl" 

'910 .... -

Ynr Rlteil" 

19'0 .... "49 '9.$· ... .D63 
'911 .... .054 '9.6 .... .050 1921 .•.• - 19.6 .... .D6g 
19 ....... 050 '9.7 .... .051 '92 ..... ..,68 19.7 .... .D67 
'9.3 .... .D61 '9.8 .... .056 1923 ..... 06. 1908 .... "'70 
'9.4 .... .055 '9'9 .... "'58 '924 .... .D6. ·g19 .. .. 

AnnuAl Average '9'''''919 •••.••.•••.• .053 
Annnol Avenge '9 .... g08 ............ .D66 

Unless otherwioe indicated - indioates da.Ia not obtainable. 
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TABLE. 

Rede Sid Mineir(J 

lbcEIPI'S PlR TON KILOIlBTU 

1910-1928 

(Ill milre;') 

Yea,. Rlceills 

1910 .... .086 
Year Receilts Yea,. Reeeilts Yea,. Receiltl 

1915 ....• 130 '930.... '9.5 .•.• .237 
19I1 .•..• 082 

1912 ....• 12.1 

1913 ....• 16g 
1914 ....• 145 

1916 .•..• 131 19.1. ... - 1926 ....• 300 
1917·· ••• 131 192 ...... 163 19.7 .... .296 
1918 ....• 141 19.3 ...•• 197 1928 .... 0311 
1919 .•..• 173 19.4· ... ,'04 1929 ... . 

Annual Average 1910-1919 ............ • 131 
Anoual Average 1922-1928 ............ .244 

These figures were taken from Estatistkd, 1910, pp. 118-9 j 1911, pp. 
ISo-I; 1912, pp. 178-9; 1913, pp. 134-5; 1914, pp. 140-1; 1915, pp. 140-'1; 
1916, pp. 180-1; 1917, pp. 128-9; 1918, pp. 128-9; 1919, pp. 184-5 j 1922, 
pp. 140-'1; 1923" p. :141; 1924, p. 259; 1925, p. 279; 19MJ, p. 291; 1911, 
p. 287; 1928, p. 313. 

TABLE & 

ReJe Sul Mine.,.. 
TEsTS OJ' EpPICIEHCY 

J9[0-1928 
1910 

Y. Percentage Serviceable Locomotive ... 
II. N.t Car Kilom.ters per Car Day .... 5' 

III. Net Ton Kilometers per Car nay .... 570 
IV. Locomotive Kilometers per Locomotive 

Day ........................... 7' 
V. Fuel Costs per 1000 Locomotive Kilo· 

meters. (Ill milrei.) . ........... 
VI. Percelltage Available Freight Capacity 

Utilized ........................ 
VII. Pe .... lltag. Available PasBellger Capac-

ity Utilized ..................... .. 
1915 1916 1911 

I • .................. 
II. .................. '5 18 '5 

III. .................. .63 160 160 
IV. .................. 67 6g 78 
V. .................. 285 349 425 

VI. .................. 34 37 31 
VII. .................. 31 '7 30 

1911 1912 1913 1914 

'5 30 19 18 
340 260 130 130 

71 68 63 63 

479 338 

44 42 

29 37 30 '5 

1918 1919 AflH. 

'5 •• 06 
160 180 "3 
93 86 73 

395 445 391 
31 38 37 
24 '7 28 
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19Z3 19z4 1925 1926 1921 Z928 A"w. 

I ................... 86 B4 78 9" 81 60 80 
II ................... .8 '4 .8 19 ao ao '3 

III. ................... 190 '39 '40 114 147 181 185 
IV ................... 65 68 65 66 61 75 67 
V •.................. 8518 6616 1155 145' 18.6 uss 1050 

VI •.•.............•.. 47 69 58 19 4- 40 46 
VII ................... 43 44 47 33 45 4D 46 

For bibliography .ee Appendix. Tabl. u. 

TABLE 6 

TH& SoB.OCABANA UNDBB PIlIVAft OURATION' 

1910-1919 

Y ... r •• /M RlI<n#tl E"tmtli- Recrilts R.eftlts N.".ber 
Dnuit" tu .... #ff P. K. #ff T. K. KilUtl 
(In Thou- (In Millions of 
.ands) Milrois) (In Milreis) 

1910 ...... as 14 7 .038 .1-14 
1911 ••••• • 39 15 7 .039 .078 
1911 •••••• 56 16 9 .039 .076 
.913 ....... 57 19 u .039 .075 
1914· ..... 44 16 9 .037 .07' 
1915· ..... S' 18 8 .038 .074 
1916 .....• 78 19 10 .039 .067 • 
1917 ...... 106 II 13 .036 .059 4 
·918 .•...• 85 •• 16 .039 .060 
1919 ...... 10J ·5 ao .040 .056 
Annual 

Av.r •..• 65 .8 11 .0385 .073 1.6 

The lieu ... for receipts and .zpendituree were taken from: R""'orio do 
Emetl. th F .... S ............. d ...... th I,..,. sao Paulo, 1930. Table III. 
Th. rest an the oame as for Table 1. Till R.u StAl M_ ....ur Priwt • 
..." P06Ii< OtnetiMo. for the yean '910-'9190 
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TABLE 7 

PERCENTAGES OF TOTAL FREIGHT OP THE MOST IMPORTANT COMMODITIES 

Commodity 1910 1919 

Rubber ........ 
Timber •........ 
Coffee ......... 18 3 
Matte .......... 
Sugar .......... 
National TexL .. 

1910, 1919, 1928 

SOROCABANA 

r9!l8 CtJmmoaily 

Cereals . ....... 
'4· Alcohol ........ 
10 Dried Beef . .... 

Hides . ......... 
Salt . . . . . . . . . . . 
Unclassified . ... 

1910 1919 1928 

8 10 4 

4 I.' I 

54 75 63 

These percentages were computed from the total number of ton kilo
meters hauled and the number of ton kilometers of each commodity, Ton 
kilometer figures were taken from EsttJtirtka, 1910, pp. 96~7; 1919, pp. 
144-$; 1928, pp. 270-85. The - indicatel Jeu than one-half of ODe per cenL 

Yea,. Xi/omelet's 

1910 •••• 

1911 .••• 

1912 ...• 
1913···· 
1915 .... 

TABLE 8 

CRUSHBD ROCK BALLAST ApPUED 

1910-1919 

SOROCABANA 

Year Kilometers Yea" Kilometet's 

1916 .... 1931 •••• 

1917·· .. Jgu .... 10 
1918 .... 19'3··· . 40 
1919··· . 19 .. ···· .. 
1930 .... 19'5··· . 19 

Year K ilDtrUl", 

1906.... 65 
1927 ...• 71 
19.8 .... 148 
'9'9· •.• 
1930 .•.• 

Average per year 1922·1928 .•..•.•.•.. 59 

E,lalulka 1911'. p. 142. 1911. p. 205; 191Z, p. J05. 1913. p. 161. 1914, 
p. 16,; 1915. p. 166; 1916, P. 219; 1911. p. 153; 1918. p. 153; 1919, p. 
223; 19zz, p. 165; 19Z3, p. 310 j '9Z.,. p. 338; 19z5. p. 3S8; 19Z6, p. 367; 
19Z'" p. 363; 1928. p. 386. RellJlorW da Seerdtln. tla Agrk"lt.r. dll 
E,ta4o dO Sao Paulo, 1920, Sio Paulo, 1921, p. 76. 
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TABLE 9 

CAPITAL ExPlNDITURBS, 1919-"1928, BY STATB OF SAo PAULO 

E. F. SDrocabaM 

Y,ar POll. Original A mou"t A_UNI toid ]mIYDfJ~tMt.tl 
Dresdmrr Bk. L(II,N res€tssiort 10 Cotil,". 
Pou"tl, Ste"lmg (miI .. is) Geco",.t 

19:10 88 3,800,000 48.694098. 44,010,156 

Expenditures made after rescission 
1910 88 6.131.-57 
J9U lOS 17,5140571 
1933 343 8.045.3'9 
1924 IS. 5,058,081 

(Lei No. 1.976 de 7 de Oumbro de 1924 
authorise. eJ:penditure of 130,000,000 for re-
CODstruCtion of line.) 

19·6 '55 Ezpenditurel under this authorization ..•..• 127.351.576 

Grand Total to 1916 ..................... 171.448.6'9 

(Page rererence. are to Annual Reporll of Secrata'I')P. of Agriculture, 
State or sao Paulo. for the year in which data is given.) 

TABLE 10 
,CAPITAL ExPlNDITUUS OF STAT& OP SAO PAULO IN RaaUlLDlNG 

E,Irdd. th F ..... S ... ""QbOll4 

(In Milreis) 

1. Expenditurea to 19"4 (not couuting the amount opent by 
the ltate in ne .. construction prior to the rescission of 
the contract in 1919 .............................. 3<MS7.596 

R,ldtorio do Emvul. d, Fnro SOrDlobtJU aM tU 19a3. 
sao Paul .. 19240 page .s. 

•• Expenditureo 1924-'7 .................................. 157.592.85. 
R.I...no d4 EIINn G. F .... S....,.,Qb_ ........ G. 1927, 

sao Paulo, 19a5, page 8. 

3. Ezpenditnrea 1928 ..................................... 5._106 
RolatoriB <I. EIIN<la <I. F .... So"". _ _ th 1~. 

Slo Paul .. Ig>g, page 51 • 

.. Ea_diturea Ig>g ..................................... 8,885.091 

Total .................................... ""._644 
The above fundo involved in part credit operation. and to 
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them must be added funds from a special tax beginning in 1927 
of 10% on the total receipts of the line. (IbUl., 1929. page g.) 

A. '9'7 
B. 1928 
c. '9'9 

',516,977 
6,636,093 

13,468,611 

Grand total................................ 'J4,551,3'5 

As part of this sum came ont of the annual net operating 
revenue, subtracting from this lum the total net operating rev-
enue for 1920-1929, the sum of ............................ 152,849,:174 

Ibid., Table 3. . 

81,70',051 

The Estrada de FHrtJ StJrocaiJtDl4 does not issue an annual profit and 
1058 statement. It is possible that not all the Det operating revenue for these 
years went into the capital account. However, in the absence of evidence 
to the contrary, it may be assumed that it did. The ten per cent fUlld the 
shippers and passengers have already paid, for it was levied directly on 
freight and passenger. A. its disposition was rather to capital than oper
ating expense, we have for the purposes of this discassion included it in the 
capital on which a capital charge must be computed. 

TABLE 11 
Soroeabtmll 

TUTS or EPFICIENCY 

1910"--19 19 

Year P.,.C ... , Ca.Kil. To .. Kil. Loc. Kil. FrulCo$l1 Pn-Cmt P.,.Cmt 
U,abu Per Car Pn-Car Pn-Loe. Per 1000 Freig4t PtUsmger 
Loe. Day Day Day Loc.Kil. Cap. Used C.p.U",l 

(I) (.) (3) (4) (5) (6) (7) 

1910 ... . 97 376 141 '3' .6 J6 
1911 .... 10 5'5 161 149 39 IS 
1912 .... II 766 ISO 324 61 4> 
1913·.· . 71 458 138 341 37 37 
1914·.· . 16 880 '4> 3.8 .6 34 
1915··· . 12 818 I.IJ3 339 >9 24 
1916 ... . ., 17' 243 35' 33 28 
1917 .... .8 247 29' 431 37 36 
1918 .... 17 151 '95 510 38 37 
1919···· 28 "9 34> 719 3' 4> 

Aver. .•. 31 46. "9 37' 36 33 
(3) TheBe averages were obtained by dividing the total number of car 
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kilometers hauled by the number of freight can multiplied h)' 365. The 
annual data was ob.tained from: Est4'istie.~ 19'0, pp. 106·8. 61-5; 1911, pp. 
168-70. U4-6j 19U. pp. 166-8, 1:32-4; 19'3, PPM 1:32-4. 76-8; i914, PPM 124-6, 
78-80; 1915. PPM 134-6. 78-80;'1916, PPM 156-60, 9O-4i 1917. Pp. 112-4, 60-8; 
1918. pp. n2-4. 60-8 i 11)19, PPM 160-4, 94-8. 

(3) N.t ton kilometers per car day computed h)' dividing the total num· 
ber of ton kilometers by the number of cars multiplied by 365. The above 
data was obtained from: EJiatistKa, 1910, pp. 94-7. 62-5; 1911, pp. 156-9, 
114-6; 19U, pp. 154-7, 1:12-4. 1913. pp. 110-3, 76-8; 19'4. pp. 112-5. 78-80: 
1915. pp. tIl-S, 78-80; 1916, pp. 138-43,90-4; 1917. pp. 100-3. 60-8, 1918, 
pp. 100-3. 60·8; 1919, pp. 1~-7, 94-8. 

(4) Figures for 1910-19 do Dot give average tractive power of locomo
tives. These locomotive kilometers were computed by dividing the total 
Dumber of locomotive kilometers by the namber of locomotive. multiplied 
by 365. Thil data derived from; EIlflti.stil:(I, 1910, pp. I03~5, 57-65; 
1911, PP.' 164,-7, 120-3; 19IR, pp. 163'5, 118~:ao; 1913. pp. 118-21, 71-4;; 
1914, pp. laD-3, 73-6; 1915, pp. 130-3. 73-6; 1916, pp. 1'50-5. 83-8. 1917, 
pp. 108-11, 64-6. 1918, pp. lOs-II, 64--6; 1919. pp. 154-9. 88-92. 

(5) These percentaae_ computed from figu.rei given in EsttUistie", 1910, 
pp. 106-9; 1911. pp. 1()8..71; 191~. pp. 166-9; 1913. pp. U2-Si 1914. pp. 
1:14-7; 1915. pp. 1~-7; 1916, pp. 156-61; 191',. pp. 111-5; 1918 •. pp. 111-5. 
1919. pp. 160-5. 

(6) Those percentage_ computed from figures giVeD in EnGtirtiu, 1910, 
pp. 94-7. 1911. pp. 156-9i 19u. pp. 154-7. 1913. pp. nD-3. 1914. pp. 
111-5; 1915. pp. 11"5. 1916, pp. 131hu; 1917. pp. 100-3; 1918, pp. 100-3; 
1919. pp. '4"'7. 

(7) Those percentages computed rrom figurea gi'YeD in EsttJtiltia, 19'0, 
pp. 81-5, 1911. pp. 144~7i I,,,, pp. 142-5; 1913. pp.. g8-IOli 191t1t pp. 
tOG-3;; 1915. pp. lob-3; 10/6, pp. 110-5 j 1917. pp. 88-91' 1911, pp. 88-gr; 
'9'9. pp. '24-9. 

TABLE III 

I'itJriJo F ..... d. Rio G .. Nd. d. Sol 
PucaNTAGI. TotAL R&c&Irrs 1'1011 PASSKNGU. SRvtCI. 

1910-1908 
V,.,. P ... ...,.,. V,.,. P.......,.,. V .... P ... ...,.,. V_ p......,.,. 
·910 •.•.• .. 1915 ..... 17 1910 ••••• - I~S·· .. · 19 
1«)11 ••••• 24' 19.6 ..... • 6 1911 ••••• - .9·6 ••••• ao 
1911 ••••• 07 1917· •••• 24 19aa •••.• o. 1~7· .. ·• 17 
.913·· ... 07 1918 ••••• ·5 ·9'3· .. · • ao 19a5. ... 17 
·9·4· .... 3' ·9·9· •••• 19 1924····· ., 1929· •.•• -

Annual A_ .9 ..... 9.9 ••••••......•.•.• 06 
Annual A"r&gO .g .... gaB ................. 19 

Th ... percentqes taIwa from ~ 11/'''' P. 115; 11/". p. 'n; 
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1912, p. 175; 1913. p. 131; 1914. p. 137; 1915, p. 136; 1916, p. 175; 
191 '1. p. US; 1918, p. 1:15; 1919, p. 181; 19~~, p. 137; 1923, p. :133; 19~4, 
p. :148; 1925, p. :168: 1926, p. 280; 1921, p. :176; 1928, p. 30J. 

TABLE 13 

Yis{iitl FnutJ dtJ Rio Grande do SuI 
PERCENTAGES BY WEIGHT OF FUlGHT COJUIODITID HAULED 

1910-1919 

Commodity 1910 1911 1912 19/] 1914 19/' 1916 1911 1918 1919 p.,,,n14Il' 
(In thou •. tons) 1910-/919 

Rubber ...... 
Timber ...... 
Coffee .... . 0 •• '3 .8 124 '3 24 '9 33 37 49 .8 04 
Matte ........ 125 123 121 128 106 135 198 '36 '73 '50 '·4 
Sugar ....... . 148 145 171 158 183 .11 .. 6 005 207 "5 '·7 
National Tex. 169 106 4 3 17 00 18 04 
Cotton ....... 3 
Tobacco ..... . 36 46 54 55 36 63 56 5' 55 41 ·7 
Cereals ...... 339 375 366 653 383 4" 639 800 559 605 704 
Alcohol ...... '7 .8 34 51 35 35 49 5- 60 63 .6 
Dried Beef •.. ..6 ""7 "4 '90 "9 069 .96 357 J49 .78 3·7 
Hides ....... 13' 123 130 139 .. 8 '33 '76 .. - '30 '46 •• 6 
Salt .......... 64 _98 .85 315 _87 377 324 360 368 436 405 
Unclassified ... 88. 3'59 4887 4>86 4036 3838 4433 7675 8308 7366 73.0 

Total ....... ·437' 4737 5690 6704 5449 5616 6530 10024 10397 9545 100.0 

These figures computed from data given in: Estatutka, 1910l p. 95; 1911, 
P.·IS7; 19u, p. 155; 19/3, p. 1I1i 1914. p. 113; 1915. p. 113; 1916, p. 139; 
191'1,' p. JOI j 1918, p. JOI; 1919, p. J45. 

TABLE 14 

ViotdO Iierrea ti~ Rill G,.anu ti~ SuI 
PERCBNTAGES OF TOTAL RBaIP'l'S FROK F'J.BJGRT SERVIa 

1910-19.18 

Yell' Percentag, Yea, PutnJIage Year Pe,.emtal' Yea,. Pertmlall 

1910 .. .. 
19U ... . 
1912 .. .. 
1913 .. .. 
1914 .... 

6_ 1915 .... 58 
61 1916 .... 59 
59 1917 .... 59 
59 19.8 .... 60 
54 1919···· 5' 

1920···· 
19.1J··· . 
1922 .... 
19·3 .... 
1924 .... 

65 
63 
56 

19'5 .... 58 
1906 .... 63 
19'7.... 65 
1908.... 63 
1909 .... 

ADDaaI Average 1910-19'9 ................ 58 
. Annual Average J932"'1938 ................ 62 

Bibliograpby aame at for PereeDtap Total Receiptl from. PUHDIU 
Service. 
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TABLE 15 

Vid¢o F..., .. d. RiD GrtUttl. d. Sill 

fiaTs O. E."ClIKCY 

1910-1919 
V,., pore"", e.rKii. T ... KiI. L«.Kil. FII4l c •• ,. p., em' pore...,. 

U .. bk p". C.r pore., P.,L«. Pn 1000 Freight Puungn-
Loc. D." D." D." L.e.KiI. e.,.Uud e.,.Un4 

1910 ., . . 53 '31 55 387 44 '7 
1911 .. .. 64 '74 5' 451 35 30 
1912 •••• 65 349 63 392 41 U 
1913· .•• 51 300 66 566 35 38 
1914···. 35 >40 59 503 50 3S 
1915···· 36 .66 60 631 43 31 
1916 .... 44 35- 75 668 411 :as 
19·7 .•.• 47 461 78 703 58 30 
.9·8 .... 41 998 8. 791 67 33 
·9·9·.·. 31 380 90> 68 43 

Aver ••.. 47 385 66 599 49 33 

fOl bibli ..... phJ ... P. ...., Table II. 

TABLE 18 

Viofijo F..., .. d. RiD GraM tlD Sill 
U_ PIlYATI OUUT.OK 

1910-1919 
V_ TN#< E:q...d. RIM#,' 0,... R«';I" RIM#,' N" ... D_" .. ;. ,10lIl. e. tA ..... .,;,., P.,P ... PorT .. KilW 

, ..... , ... Ail. o/_iI. ./.il. R_ Ail. Ail. 
1910 •.... 44 70321 10,711 68 .056 .073 • 
1911 .•••• 49 8,541 1 ..... 6 71 .053 .070 19 
1911 •.••. 62 8,0'9 1.,930 62 .oS" .058 II 
19·5 ••.•• 71 90603 14043" 67 .051 .054 14 
19·4 ... ·• 57 _6 1a,s60 74 .053 .054 17 
19'5·· ••. 63 1- 1.,7 .. 79 .051 .054 19 
19·6 ••.•. 83 1.,069 I_I 88 .055 .<>49 I 
19·7 •..•• log 14.701 16,9'· 87 .054 .o4lI 13 
1918 •.•.• 119 18,751 .1 .... 88 .064 .057 7 
1919 •••.• 96 ",758 oa,s86 101 .063 - 13 

A"fer ...... 75. • .,15. 15._ 80 .os5 .oS' IS 

n._lpno from, ~ '"'" p. 95; '9". p. IS7; "" .. p. 154; 
1fIJ. p. III;." p.. 113; ifill p. 113: 6914 p.. 139; 1917. p.. IOli 1911, 
P. lOll "'", P. 145. 
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Expenditures and receipts were taken from: Relalom do Di,.,dtl,. tla 
Yia{fio F,,.,,ea do Rio Grande do Sui, Anno 1939, Porto Allegre, 1930, p. a .. 

Receipts per passenger and ton kilometer were taken from: Eltd/ulkd, 

J910, p. 119; I91I, p. 181; IgIZ, p. 179; 1913, p. 135; 1914, p. 141; 1915, 
p. 14~ j I916, p. 181; 1917, p. 139; I918, p. 129; 1919, p. 187_ 

Death figures are from: Esttltisticd, I910, p. 147; 1911, p. 309; 1913, p. 
207; 1913. p. 163; 1914, p. 169; 1915, P.I6c}i .1916, p. 22S; 1917, p. 157; 
I918, p. 157 j 1919, p. :129. 

TABLE 17 

COKPAIlATIVB FREIGHT RATES IN MILUIS PER TON 

1930 

MOGYANA, SoaOCABANA 

Cltusijicatio,. 100 Kilometerl 300 K uDflleierl 600 K iltttlUtu, 

Mog. Sore Mog. Sor. Mog. Sore 

3 A. Coffee ., ...... 47-1 33.8 94-1 75·6 U:J-4 100·9 

3. Sugar 
Textiles (national) 48.7 61.6 130.1 127·7 "4·3 102.2 

.. Cotton .......... ~n·9 39·3 53·9 68-4 93·2 9'·5 
6. Textiles 

(foreign) ..... 70.6 95·' 203·9 206.6 38 •• 6 299.6 

4- Cereals: 

-.~ .. } Rice .......... 
Beans ........ 

53·8 Com .......... 19·J 19.0 41·5 3'·5 37·5 

Potatoes ...... 
Fresh Meat •.• 

8. Iron and Steel .. 54·9 72.8 15~·J 154-0 083.0 127.0 

II. Livestock ....... 16.5 14·6 49-4 08.6 gS.8 35·3 

u. Timber-cut .... II.a II.S 26.7 24-1 36.1 35·7 

J4- Timber-rough .. 9·5 9.0 '3·6 17.1 33.0 04·5 
13. Lime and cement. 12.6 13-4 31-4 '7·7 45·5 40·9 

Total number 
Classifications .. 16 16 16 
Mogyana higher 9 13 16 

de Sao Paulo, Novem"er, 1930. These itemJ. according to the CtHlltUioril. 
d, -Sdo Paulo, NOfInniJt!'r, 1930. These itema. according to tha CODtadOria, 

include 80% of all freigh~ including Iiveltock handled by the road> of 
Sao Paulo. 
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TABLE 18 

CAP17AL ACCOUNT 

In Milreia 

Comparilon of Ellatistiea du Eltratltu d. FurD Stat""mts with 
Reporll of the Company and of the State of sao Paulo 

Mogytmll Soroealu",s 
000 omitted 

V .... Bllllluticd P_,. C· ... IIUJ" Pag. SIal. 

Mogyana Sorocabana 

1933 .. ·· . 135.578 183.701 &93 83.468 
1904 .•.• 176.90' 1040019 311 
1935 ••.. '94.095 1040019 341 
19.6 .•••• 119.453 1040019 349 
1937 • .... 046.439 1040019 . 345 143.578 
19.8 .•.. J41.918 .... 019 369 256.008 
1939 ••... '78.56. 
193°····· "9.65' .. 

or 
'54.457 21 

P.g. 

oS 

8 
51 
90 

All page referencea are to ElltltUtka du Eitratiu til FtrnI do Brail 
for the ;,ear for which the data is given. The page reference to Company 
"'porta II to the R.!at.riD d. C ... #tUJAia Y.g".",. d. E.tratl", d. F ..... 
umo d, 1929) Sio Paulo 1930.. The above statement of the N ogytIIUI give. 
the compeyla appraisal of their value. on the &sIets side of the ledger. 
On tile capital liabiJitiea lide the total ia *54.457.000 includiDe capital in 
ab ..... 8o,ooc.000 ad 174.157.ooc milM in external 10111U1. The diffe_ce 
ia probabl, due to the 10m. which the company 100t by fluctuatiOlll.ia. ea ... 
ehance followine the lIolotion of their external loana. The facl that the 
lO ... rnmenl .... pta the filIOn of J41.918 ia aood endence that the loreer 
lum should be .. carded u the capital invested. 

(hoBR CAPITAL OBUGA.TlONS OJ' 'J'R" STAR OF 
SAo PAULO PO&. THa SoaOCABANA 

Dreadene. Bank Loan initial lum J,8oo.ooc poundl oterlinc incnrftd bJ 
the IIOta In the purchaoe of the road from the Federal Goftrnment in 19O5. 
Until 1941 Into ... t and amorllaation charcea on thia loan are 034.430 ponndo 
starlinc per ,.... 

R.!atoriD .,. $_ .,. F ..... • L_ • sa. PaID • 
.,..,. Sio Paulo, 19l1I. po 137. 

6~ into"'"t on a78,sfio,ooc _ ia 16,713.720 milreio. 034,4J0 poundo 
eterlinc (Iterlinc at 1919 exchance) II 9.S4g,aoo milreio, maldnc a total of 
a6,a6t,720 milreio. 
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TABLE 19 
MAlNTBNANCB OF PUMANENT WAY, MATBI.I.AL8 

REPLACED AND BALLAST LAm 
Cmtrtll P","ulJJ 

V ear Number Kil. Number Tiel Number Kit. elltdutktl 
Rail. replaced replaced Cnubed Rock Page 
per year per year Ballast laid 

(000 omitted) per year 

Cmt. Pa.l. Cent. Pa". Cent. Pa.l. 
1918 ............ 126 6 32S 130 
1919 ...........• - 333 
1920 . ......•.... 

1921 . .•.. , .....• 

1932 .....•.•... . 77 
19·3··········· . IS2 169 1,170 
1924 ............ 84 183 u 
19'5 ............ uS SS 
1926 ............ '3' 
1927 ............ "7 
1928 ............ '4 471 
Aver ••.........• 7S 76 376 19' 
Aver. per kil. of 

line per year .. ...8 .oS8 140 147 

TABLE 20 

ISH 
"3'S 

16S-7 
310 
338 
3S8 
367 
363 
387 

PERCENTAGES 0 .. TOTAL RzcmPl'S ,EOK PASSENGJ:I, ExPUSS AND 

BAGGAGE FREIGHT AND UNClASSlnao InMS 

emir. P.II1i.sta 
Year Pusenger Freight E,I,uutic. 

Ceot. Paul. CeDt. Paul. Pase 

1918 .................... 28 IS S6 71 uS-6 
1919 .................... 30 18 S4 6S 179~h 
1930 .. .•...•..•.. , ...... 

1921 ..................• . 

1933 ................... . 34 20 SO 6S 137-9 
1923 .................... 19 64 '31 
1924 .. ···· .. · ........ · .. 33 .. 4B 6. 24B 
1925 .................... 34 18 SO 64 .68 
1936 ................... . 32 18 49 66 080 
1927 .................... 3° 16 So 69 .76 
1928 .................... 31 18 47 67 30° 
1909 .... ····· ........... 
Aver ... ................. 3' 18 So 6S 
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TABLE 2i· 
TOTAL RBcaIPrl AND ExnNDITOUl 

1871-19'9 by Decade. 

Cmtrdl P •• lilld 

(000 omitted) 

Vear Receipto Expenditure. 

Cmt • Pal. Cmt. Pnl. 

• 87.-8. (av.) ...... 9.085 1.437 4.504 614 
• SS''91 (av.) ...... 10 ... 6 3.656 70515 I ..... 

.89'-'901 (av.) .•.• '9.010 .8038. '7 •• 76 1,loa 

.90 .... (av.) ..... : 30.388 13,381 33.6.0 10.310 

19.1-19 (av.) ...... 49.7" 31.580 65.668 16.751 

199 

Coeflicient 

Cmt. Pnl. 

49 37 
6 • 39 
94 44 
.. 0 44 
13' U 

The .. fi,lU,.. flOm: Guot. "' a.I ... Rio de Janeiro, VoL XII, No. '7. 
July 7, 1930. P. .. and R./Gttwio tid C'''Ia-iJI Palis'" " &trdda " 
F""", 1909, sao Paulo, 1930. Appendix, part I. 

TABLE 22 

COHPAaATIVa FuIGRT RAns 

Per TOIl iu MUreia 

C",1rd/ dNd Pdtdist. 

(Inc1udiDI 10'}lo additional tIJ< fOl Central) 

ClGr.jJtlJtioto 100 Kil. _Kil. 
Cmt. P.td. Cmt. Pnl. Cmt. Pnl. 
Coffee 
II III A. •• .0 36.· 59-4 7409 .... 65-34 
Sucar 
V III 4G.O 37-4 108.0 101.0 

44.G 118.1 
Textil .. 
IV III 44.G 37-4 118.0 10'.0 

48-4 log.I 
Cot_ 
VII IV-30 3O.G .6.6 8 • .0 .... 

33.G 8g.. 

Riw 
Ileana 

600 Kil. 
Cmt. Pnl. 

99 • 102.1 

108.9 

.80. 168.3 

.gII. 

.gII. .68.3 
"7.1 

135 • 66.3 
'4LS 
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XI. IV 12.0 "·9 32-4 2S.3 54- 37-4 
13·2 35·64 59-4 

Com 
XIV IV 7·0 "·9 13. 2S.3 31·5 37-4 

7·7 14-3 34.65 
Meat (fresh) 
XII IV 10.0 12·9 27· 2S.3 45.0 37-4 

11,0 29·7 49·S 
Iron 
Steel 
VI VIII 36.0 42·5 ·9702 "'·3 163. 195.5 

39.6 106.92 "S~ 
. Livestock 
XIII Xl 10.0 10.6 2,.0 29·' 45.0 51.0 

,11.0 29·' 49-5 
T;;'ber (rough) 
XII XII ro.o 6.S 27.0 IS.3 45.0 30·6 

11.0 29·' 49·5 
Lime 
Cement 
X XIII l~J.O ,., 48.6 2O.S SI.O 35.8 

19·5 53-46 &g.1 

Fig.e. lor the Palllista by coortesy of the Co,ttadoria Cmt,.al FU1'''' 
viana ,,' sao Paul()~ 1930. Central figurea from Cl4tsijieaeaD Culll dIU 
M"cadtwias, C. C. F. I, elmtdoris C,nt"zl Ferrt1'iJitJn., Rio tie JanewD, 
1938, pages xiii, 8, J8, 36, 43, 57, 70. 76, 94. 99, 126, 134, 21, 94. 126, 134. 
ai, 94. 38, 51, 70. Base-rate figures computed into milreil from Basel PtUlrao 
Contadoria emlrtll FnTOfIillria, Rio de Janeiro, 19:15. 

P.uIi,ta Higher ........... '4 3 
N amber Clu.ificatiOlll ..... 10 10 
Average per 100 kilo ........ 23.9 :JI.3 2103 

3 
10 I,., II .• 

According to the Brazilian method of danification the live.tock item is 
not included in the number of claslificatiOlll. The rate of livestad, is in
serted here for coDvenience. 

The ten per cent additiODai tu: on Federal GoverDIDeDt Railwa,. for the 
pDrpOle of buying Dew equipment authorized by decree # J6,&$~ de ~ de 
Marco de J9~5. Reu,to.v til" Jflittist"" till YMiDD e Olwu PII6lktu 1396, 
Rio de Janeiro 1928, p. '7. 
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TABLE 23 

RBClIPrS PBll PAS&BNGD KlLOJlJtTBB IN M:lLUI& 

ClAss I RAILWAYS 

1923. 1924 1925 1926 1921 1928' 1923-28 

A. LINU OPUAnD BY 
AfJuagl 

FIDlIL\L GoW. 
Int. .067 .06g .055 .070 

C ... lrol d. Br .. il-
Sub. .010 ·009 .010 .010 

NOrDllt, do Bruil. .054 .057 .059 .056 .058 .07' .' .059 

LIN .. OPUAnD BY 
STAT. GOVTS. 
E. F. SorocabtmtJ .. .043 .D4O .048 .D49 .048 .046 .046 
!'.F.R. G.S ..... .061 .058 .057 .063 ~o71 .070 •063 

.4" .... Govt. Oper-
ated Un ........ .059 

B. LIND OPUAftD BY 
PaIVA,.. CaMPANIa 

Great Western .... • 063 .078 .073 .07' .073 .073 
BII, Bf'GSilliFO ...• .065 .061 .065 .o6g .065 
Leopoldina ...... .D45 .D45 .047 .D46 .051 .050 .D47 
P.tAllu. ......... .D4S .048 .053 .053 .054 .051 
M.g_ ........ .056 .06. .070 .070 .068 .o6g .066 
SlID Pool. R. G • •• .oS' .D47 .055 .054 .057 .053 

.4.....,. Private 
Operated lJn .... .059 

.4wnogo all-
1913-.8 ........ .059 

Tb_ fillurea from: E.,4Ii.rIk .. 1923. PI>- .... 1; I,.." PI>- 'SS-g; 1"5. 
PI>- 17I\-g; 1926. PI>- IC)O-I; 19"7. PI>- 086-7; ~. I>- 31&' 

NOTL:-In thooo Ilftr&lle& for 1_.'" ~ for Inbubu IralIic are nol 
iDcluded. 
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TABLE 24 

COKPARATln PASSENCIR bTU 

Roads Affiliated with the Contadoria Central Ferroviaria 

ClassificatiOn 

FIRST Cuss
One Way 

50 Kil. 
100 

300 " 
600" 

SECOND CLASS

One Way 
50 Kil. 
100 .. 

300 .. 
600 .. 

FIRST CLASS

Round Trip 
50 Kil. 
100 II 

300 " 
600 .. 

SECOND CLASS

Round Trip 
50 Kil. 
100 

300 " 
600 .. 

• E. F. Cmt,.' 
• E. F. Oelte de MHsiu 
* E. F. Rw 40 Ollrll 
• E. F. Paraeat" 

6.5 

Leopoldina 
E. F. Victoria 

a 
Min .. 

• E. F. Th""'loli, 
E.F.Marica 

5·5 
13.0 ...•......•....... 11.0 

35·1 29.7 
5B·5 49.5 

10.0 

".0 
54·0 
90.0 

3·5 
7.0 

IB.9 

3
'
.5 

B.S 
17.0 

45·9 
76.5 

5·S 
n.o 
29·7 
49·S 

Relative ... ... U2 100 

• R ede Sul Miruird 

5·5 
11.0 

29·7 
49·5 

3·5 
7.0 

IB·9 

31·5 

B·5 
17.0 

45·9 
76.5 

DO rate liveD 

100 

Bue rate figures taken (rom page v, CluliPetKlUJ GerM dIU M"~dtJrilu~ 
C. C. F. I, Calltculor1a Central FurtIfJiarid 19~ Rio de Janeiro. Colt in 
milreil worked out from bue rate figurel of BlUes PUr&, Ctmttuloric 
C mtral F ,"wu,"", Rio de ] lUIeiro 1935. 

Roads .tarred are govel'Dment operated. Etl4Imktl, 1938, pp. to, 16. 32. 
36 and 3B. 

AI aU the roads in thil group collect the 10 per cent .dditioaal tu. it 
would not .tled the iucieL CltunkaetJII Gnal .... , p. xxviii. 
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TABLE 2S 

C ............. P .... ""NGBa lu: ... s 
Ig.8 

(In Milreis) 

N orthem Area 
.. C,"t.PUJIIly 
.CmI. R. C. 

do Ntlr" *R,tl, • Goy" e.d.B.AiaM Bahia Great 
CI ••• ificatioD .S~ Luis. Vifa. (C. F. Est. • Western 

TIa"'DntJ C,are",. BrlUil.ir. ) lItina 
.PttrolinlJ 4 

TAn-•• ina 
FIRST CLASS-

O.e Way 
100 kil. 11.0 8.0 '3·0 13.0 13.0 11.0 
300 kil. 19·7 11.0 35·1 35.1 35-1 29·7 
600 kiI. 49.5 36.0 58.5 58.5 58.5 49·5 

SllcoND CLAso-
0.. Way 

100 kil 7.0 4-5 9.0 7·5 7.5' 7·0 
JOO kil. 18.9 ''''5 2403 00.'5 00.'5 18.9 
600 kil. 3

'
.5 00·'5 4D·5 33075 33075 31·5 

FIR8T CLAso-
Roond Trip 

100 kil. 18.0 13 •• 10.0 ".0 11.0 no rate 
100 kll. ...... 48.6 35.1 34.0 56.7 56.7 Ii-
600 kiI. ...... 8r.o 58.5 90·5 94-S 94·5 

SIICOND CLAso-
RODnd Trip 

100 kil. 11.0 8.0 14-0 10.0 10.0 no rate 
300 kil. ...... 19·7 11.0 37.8 17.0 27.0 Ii-
600 kiL ...... 4905 36.0 63.0 45.0 45.0 

Averages per 100 kilometers alter addins 10,," Guy!. Private 
tu on IOvorument-ope .. ted _do •...•.•• 7·9 8.1. 

Fica ... {rom ClIu"Moril. G<Hl do. JII .... dDritu. C. C. F. I. C.,.,ador;. 
CIHINl F~. 19I5, Rio de Janeiro, p. s. _ ..... figurea translated 
into mUreis {rom B .... 'adrOo C.,.,ador;. C...- F~. Rio de 
Jaueiro. 1915. 

Roado starred are IOftrDlllOllt operated, BstoIVtinJ 19aB, pp. "" 34-
The .... per cent tu payable on roado ope .. ted by the Federal Gu..rn

mot by decres of Man:h 140 1905. # 16,840- R.t.Ior;. d. MiIristrii> dc 
Yi.rIIo. O_l'a6linu. _ d. ~. Rio de Janeiro, 19aB, pp. 17-190 
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TABLE 26 

COMPARATIVE PASSENGU RATES SAQ PAULO AREA 

In Milreil 

1930 

ClASSIFICATION GonJtNMaNT- P.lIVAftLy 

AND DrSTANCB OPBRATBD ROADS OPBRATID ROADS 

E.S. N.B. E.F.A. Aver. C.P. CR. Aver. 
I 'Clas&-One way 

100 Kil. U.3 11.1 10·5 10.6 13·5 
300 .. .6·9 30.3 07·7 034 29.2 
600 .. 35.8 504 50.0 31.8 49·3 

II Clast-One way 

100 Kil. 6.0 6.8 6.1 64 7·9 , 
300 .. 

14-' 18.2 13.6 12.8 15·7 
600 .. 004 30.3 00·7 17·0 "4 

. I Class-Round trip 

100 Kil. 19·7 0'4 16.8 17.0 21.6 

300 .. ...... 43.0 60.6 44·3 374 46.6 
600 .. ...... S7.J 100.8 83.3 50·9 78·9 

II Class-Ronnd trip 

100 Kil. 9.6 13.6 9·8 10.2 12.6 
300 .. ...... n·7 364" 30.1 .04 25.· 
600 .. ...... 3 •• 6 60.6 33·3 '7·3 35·9 

Cost per 100 Kilometers ........ Govt. 10 Prvt. 9·3 

When the 10 per eent tax is added to the fare. OD the one Federal Gov
ernment line in this area the privately operated liDea have a atill lower 
charge than the government group. Rel4ltwiD do MmmHW tid Yi4(GtI I 
Obru Publku ,Anno de 19:J6~ Rio de Janeiro, 1938, p. 19. The above 
figurel were furniahed by courtesy of the Ctmtddtwi4 Cmt,dl FHrtIfJidritJ 
de SiD Pd"lo. 
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TABLE 'IT 

PASS&NGER. 1'aAFrlc DIHSITY 

CLAss I RA,LW"VS 

(000 omitted) 

PASSENCER XILOKaTERB I'n XII,OKBT.IIl 011' LUrK 

19ZZ 19Z] 1924 1925 1926 192'/ 1928 192~ 
A"n". 

A. LINES OPIRATID B~ 

FID" .... L Gon. 
Cmtr41 do B,.ail .. 

Sub. .. 51,687 58,53· 56,676 66,860 Bo,81S 63,1I4.D 

lot. .. 154 .00 .11 189.3 
N orolsl. do Brvuil . 49 4' 44 44 47 54 46.5 

LINBS OPERATID BY 

STATII GoVT. 
Z. F. SONttl/Jtul4 .. 110 III 143 139 135 163 '33·5 
".F.R.C.S • .... so 65 69 64 60 66 6.-3 

'A.v""g. Govt. 
Operated Lin .. Bo.7 

B. LINBS OPUATID BY 

PRIVATI COMPANl&S 

Creat Weltern .... 57 63 67 61 60 61.6 
Est. Bmril.iro ... ·7 40 35 39 36 •• 
LeopoldioA ..•.•.. 117 117.0 

Sub ... 6,651 70471 8,370 8,939 9,$111 10,368 80551.8 
Int. .. 76 79 8g 83 77 79 80.5 

P.tdi.st. 197 .11 124 116 ao8 1113.31 

N,'1Y"'" ......... 85 8g 97 9· 86 85 8g.o 
S4. P.vl. R. C • .. 34 43 41 44 44 41 .. 

Awrcp Pri.atel7 
Operated Lioes 93.0 

A_of all 
roado 1913-08 .• 88.8 

E".tittite, 19030 pp. 186-7; '9~4, pp. 19"5; ~S, pp. 006-<J; ,~, pp. 
II6-9i "61. Pp. 116-9; Ipl. pp. 840-1. Th. length of the suburban lODe 
of tho Central is approximate17 70 kUomelUl and that of the Leopoldina 18 
kilometers. 

NOTL-In thue ........ &cures for suburban traffic are not included. 
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TABLE 28 

}o"REIGHT IbcBIPTI PO TON KILOlBTU. IN Mn.DIS 

CUll I RAILWAYS 

1922 192] 1924 1925 1926 192'1 1928 192]-28 

A. LINES OPEUTED BY 
A'II"dgl 

FEDEllAL GoVT. 

Central do Bra.il .. • 079 .08. .089 .087 .08 • 
N ",.oesle do B, •• u. .114 .111 .133 •139 .144 .15' .129 

B. LINES OPERATED BY 

STATE Gons. 
E. F. So,oca!Jana .. .088 .100 •124 .110 .lIl .107 .107 
V. F. R. G. S • .... .102 .101 .111 .118 ·'l' .130 .116 

Average Govt. 
Operated Linea . . .109 

C. LINES OPEllATED BY 

PJUVATB COMPANIES 

Great Western .... .190 "51 ~l .239 .263 "37 
Esi. B"a..riIeir" .... .141 .166 .166 .203 .16<) 
Leopoldina ....... .177 .178 .178 .183 .'57 •• 67 .207 
Pallitst. .......... .135 .146 .149 .150 .164 .149 
MOf/yantJ •........ .153 .195 .208 .20' .193 .190 
Siio P •• l. R. G • .. .095 .109 .146 .137 .128 .133 

Average Privately 
Operated LiDe •.• .179 

Average of aD 
roads 1923-21 ..• .151 

Estdtutiea, r9~3. pp. 240-1; 19Z4. pp. 258-9; 1925. pp. ~iI78-9; 19z6, pp. 
190"1 i 1931, pp. ~6-7; 1928, p. 313. 
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TABLE 29 

COKPARAT1U FuIGHT RAT&S 

COlli per 100 Kilometers 

Road. Affiliated with the Contadoria Central Ferroviaria 

Starred Roada are Govemment Operated 

Leopoldina 
VietOr1tJ 

ClulificatiOll 

*E.F.CmIr41 
*E.F.06St,d,Ni"." 
* B. F. RiD tiD Ovril 
*E.F.P",,,,o'" 

a 
Minas 

• R.d, Sul MiMWtJ 

a. MoclIinery (not other· 
wile cl ... ified) •..• 56. 

4- Hide. ............. 44-
Tobaceo 
Textile. (cotton) 

5. Sugar •.•.........• 40· 
7. Cotton (complUled) 30. 

9- Aaricultural 
Machinery ••....• 00. 

10. Rou,h Lumber .... 18. 
Lime, Cement 

II. BeUI, Rice ....... u . 
II. Salt, Fre.h Me.t •.. 10. 

14- Com .............. 7. 
IS. Coif .. ............. H. 

a8. 

* E. F. TA""'I.lil 
E. F. MdrkG 

100. 

7a. 

54-

3a• 

a7· 

as. 

16. 

U. 

9-
Cent. & R. d. O. 3a. Leo. to Rio 
Othen so. All other 

100. 

70. 

54-

30. 

07· 

03· 

16. 

u. 
9. 

48 
01 (a> 

(a> 48 milrei. for coif .. to Central up to 100 kiL 
01 .. aoo u 

II u aoo" and above 
70 all other 

Relative.... 67 100 100 

Th ... rate. IDO .. up for <li.Iance above and below 100 kfiometers, unle .. other
wi .. apecifie<l. at fixed ratiOi which are the &&me for all _dL 

Cluaificationa are from Cloui.f<_ G....J liar M....a.m... c. C. F. '. C_ 
il .... C_ F...-.... Rio de Janeiro, '9:08, _ zlli, I, .1, 36, 430 57. "" 
76, 940 990 116, 1340 ". 940 31, 5', 700 Bue rate figana computed into ",fireia 
from B .... hl1 .... C-.tl .... C .. tN1 F~ Rio de Janeiro, .gaS. 
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TARLE 30 
COMPARATIVB FUICHT RATES 

N orthem Area 
Costs per 100 Kilometers in Milreu per Ton 

Northern Roads Not Affiliated with the Contadoria Central Ferroviaria 

Roads Starred are Government Operated 

• Cent. do Piauhy· 
* Cmt. do Rio 

G,.anae do N",.te * Retle Great Rede Bah .. 
Classification *Sao Luis II ViarQo Western Bdhia"a MinaI 

Thet'esinIJ 
*Petroli1Jll C 

Cearmse (C. F. Est. Bras) 

There.itUJ 
:I. Machinery (not other-

wise classified) ..... 80 4' no no .00 

4. Hides, Topacco, 
Textiles (cotton) ... 44 30 )'6 56 72 

5. Sugar ............... 40 .6 70 4B 54 
7. Cotton ............... 34 '3 40 4' 32 
9. Agricultural Machinery .0 .. :a8 '5 '7 

10. Rough Lumber. Lime, 
Cement ............ .8 9·5 '5 20 '3 

1 I. Beans, Rice .......... ·S 9 20 '9 .6 
u. Salt. Fresh Meat ..... '3 8.S '7 'S 'S 
14. Corn ................ .0 S .. .0 9 
'5 Coffee ............... 34 (a) •• 58 (b) S6 (c) 56 (c) 

50 5' '7 '7 
Averages per 100 kil ... 33·5 .8.7 46 •• 38•0 38 .• 

Government oPer. aver . .... 28.2 Privately opere aver . .... 40·7 

Ca> 34 milreis on Sao LUd III There.;"". 
50 milreis on others of this group. 

Cb) 58 milreis les. than car loti. 
52 milreis car lots. 

(c) 56 for less than :200 kilometers. 
17 for shipment. in excess of :200 kilometers. 

Unless otherwise specified these rates move up for distance above and below 
. 100 kilometers at fixed ratios which are the lame for all roads. 

Classifications are from Cltun/ieacao G".tJl tiM Merellllorilu. C. C. F. I, Co",,,
doria Cmlt'al FerrO'lluJ1w, Rio de Janeiro, 1938, pp. xiii, 8, 18, 36, 43, 57, 70, 76. 
C)4, 99. u6. 1,34, 21, C)4, 38. 51, 70. Base rate figures computed into milrei. from 
Bases Padrao ColttdJoru, Cmtrdl FerrO'llun-i4, Rio de Janeiro, 1925. 
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TABLE 31 

COMPAaATIV& FuJGHT RATa. SAO PAULO AHA. 1930, IN MlLU1s 

CLASSIFICATION Go....,.IUNT- l'alVATILY 

AND DllrANCI. OPUATBJ) RoADS OPUATID ROADS 

E.S. N.B~ E.F.A.. Aver. C.P. C.M. Aver. 
lIla 

Col .. .00 KiI. .13.8 33.6 3'03 36 .. 47·' 
300 .. 75.6 8 • .8 68.7 74-9 94-1 
600 .. 100·9 122.1 .og .. 101.1 ..... 

III 
Supr • 00 .. 6 •• 6 40 .. 40" 37 .. 48.7 
Textilel 300 .. 

"7·7 .08·9 117.1 101.0 130 .1 
(Nat.) 600 .. 10J •• .84 130.2 16803 '04·3 

IV-3D 
Cott ... • 00 n 3903 ..... 3'.$ .6.6 01·9 

300 .. 68 .. 65.' 84.a 44-' Slo9 
600 .. 

9'·5 108.7 IU·S 6603 93" 
IV 

Rice .00 .. '900 13·5 13·5 10·9 1901 
Bean. 300 .. 

3'·5 36.,r 09.8 .8..1 41·5 
Corn 600 .. 37·5 60-5 50,' 37 .. 53.8 
Meat (Freoh) 
Meat (Dried) 
Potat_ 
Cereals 

VI 
Te.til .. 100 95·' 6..s 67.1 59-5 70.6 

(Foreign) 300 
.. 006.6 .69 .. 197·7 159.8 003·9 

600 .. _6 08'03 39'.$ 065" 380.6 
VIII 

".chinel7 '00 a 70-8 49-3 51.1 40-5 54-9 
300 a IS .... 13.J.I 14S" 11703 151 .. 1 

600 .. 
"709 .al.8 18a..1 195·5 a83.9 

XI 
U ... tGc:k 100 .. 14-6 II .. 18.8 10.6 16.,s 

300 It 08.6 3003 34-4 29·7 49-4 
600 a 3503 5004 64-7 51 ... g8.8 

XII 
Timbo< 100 a 11.8 7·9 8.1 6.8 II'" 

(Sawed) 300 a 14-1 II .. 1003 18.3 06.7 
600 a 35·7 35..1 36.s ~ 36.1 

XII[ 
Lime 100 a 13 .. 9.D U 7·7 la.6 
Cemeut 300 .. 87·7 14-- 11..1 ...s 31" 

600 .. 
40·9 - 40.6 35.1 4S-5 
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XIV 
Timber 100 9.D 7-3 6.8 5-4 9·5 

(Rough) 300 17·1 19·7 18-3 14-5 .6.7 
600 .. .... 5 '3··8 34-5 24·7 33·0 

Average per 100 kilometers, all classifications .. '5·7 08·3 

The ten per cent tax hu been added to the charges of the Noroeste in the 
final average. These figures were fumished by courtesy of the Contado";' 
Cmtrtll F.,.,.",,;"";" d, Siio PatJD. 

TABLE 32 

FREIGHT 1ilAPFtC DENSITY 

CLASS I RAILWAYS 

TON KILOHBTERS PO. KILOMETER OF LlNB 

(000'. omitted) 

1922 1923 1924 1925 1926 1927 1928 1923-28 

A. LIN .. OP .... TEIl BY 
"flHllg, 

FED .... LOon. 
Cmtrtll flo a.nil .. 3'5 350 386 350.0 
N orll,st, do Brtuil. 4' 35 50 46 56 6g 49·5 
LIN .. OPDATEIl BY 
STATB Gons. 
E. F. Sortlcab"". .. 153 133 '97 0" 054 284 206.8 
V.F.R.G.S • .... 107 114 128 123 140 149 126.8 

Aver_ Government .. 
Operated LiD .... ,83-' 

B. LIN .. OPBBATED BY 
PJUVATB COMPANIES 

Great Western .... 57 6, 60 57 S9 58.8 
Est, B"uiuiro ... 34 42 48 39 40·7 
Leopoldina ••.•.•• 76 8g 94 '04 107 ,oo 95-3 
Paulit,. ......... .. 6 ..6 080 284 286 36S '77.8 
Mog_ ........ 86 9S 97 • 03 12 • '00-4 
Siio P.u1o R. G • .. 98 .08 110 US 110.1 

,A.'fJ,ra" Privately 
Operated Lin .... 113.8 

AVH"!!' of all 
roads, 1933·28 .. '4'.6 

Eslllliltied, 1933. pp. 317·9; 1924, pp. 131.3; 1925. pp. 249"'51; 19MJ, pp.. 
059-6.; Ig¥!, pp. '59-6'; Ig28, pp. 083·5. 



Name 
of Road 

Pardu, • ... 
(5) 
LeopoIcIiDa • 
(6) MD,,,.,.,, 
(5) 
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TABLE 33 
eollllODITII8 HAMDLIID, CLAss 1 RAn.IloAD8 

1923-1938 
Roada Arrugod in the Order of Percentage of CoHee 

in Total TOIIII8&" Hmdled 

Goftl'llDlellt.()wned Roada Starred 

J 
33·1 

01-3 

'N"rtlut. .... IS.s I.. 05-4 
(0) 'S_..... 1-3 1.5 ..s 11.1 
(6) 

'Ell. B.... 1.1 0.7 2-3 5.5 
(6) 

0.1 1.8 - 38.6 7.7 1.1 

211 

'So P. R. C. 1.1 1.8 3.5 0.. 0.7 56.1 0.0 a.o o.a 
(6) 
Gnat W .. L 10.0 33-3 a.1 D.3 1·7 D.3 1.0 4-5 3-5 1-4 
(3) 

'CnotNl .•.• ..8 
(5) 

'V.F.R.C.S. 2-3 o.s D.4 a.o • .6 0.6 a.7 2.7 5.9 5.6 

The &".... in _the&eo foUowiDa: eocll road Ie_I the' aamber of 
"'"" __ 1923-28 for .hich &_ .... anilabl .. 

n __ ..... compiled from auw c:ommodily \OIl lillo_ten u 
Pllbliahed Ia ~ ,_ pp. 204'211 'P40 pp. .,11-331 ,~S. pp. aJ6-
51 1 ~ pp. 146-611 1fJI1. pp. 146-61; IPI. pp. .7D-8J. 

The s. P. R. G. ia JIUII7 lIO .......... t-owDed. ad .... diviai_ owned by 
the Com_ the", ia a IIOftl1UDODI _ .... of in_ paid. The thne 
_ with ..,tr ... _ ... compriaiDc _ tweDt;y per .... 1 of tile !Dtal ore 
the oab __ the CIua 1 RaiIroada .hich ...... _tin"'" llDder 
priYato CIWDeIOhip put the _ .boa __ of in_I .... DO IoDaer 

paid. 
Thia table Ii- in a alltahell tile _ .hy Bruil ... _to 

owned rail...,.. 

986 

161 

541 

1,298 

1,074 



212 APPENDIX 

TABLE lK 

RBCBIPJ'S, ExPENDITUUS AND OPBRATING RATIOS 

Cl ... I and Clas. II Railways 

1923-1928 (Million. of Milreill) 

1923 1924 1925 1926 
Iffln'a9. 

1921 1928 tI;. rat. 

A. LINES OPDATBD BY 
1923-28 

FEDERAL Gon. 

e mtr(,z JD Brail .. • 165 300 183 
121 

115 128 13" 147 175 

N tWoelle do Bra" .. 17 12 14 18 J9 33 
143 

10 9 14 12 16 .2 

ReJe Cea,.enle •.... 9 9 10 9 
u5 

6 8 

Olsle do Miruu .... 16 17 .. 24 25 24 
149 

10 12 13 14 17 19 
A."'n'dg6 Federal 

operated lines .. 127 

LINBS OPERATED BY 

STAn GoVT. 
E. F. SorDeabana .... 31 35 47 57 57 55 

75 
41 44 68 67 74 HI 

Y. F. R. G. S • •.... 39 47 57 55 62 66 
104 

36 43 S3 S' 64 6g 

R .4. StJ M ;neira .. 12 14 18 23 .. 
115 

9 12 14 IS 17 18 

E. F. A raraqU4r" 7 9 13 10 
7" 

9 II 12 IS 16 
AfJerage State 

operated linea ... 93 
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B. LIN .. OPUATID BY 

PUVATI COMPANIES 

Great WelteI'D •..•• 23 at IS '5 '5 04 
78 

'5 '5 35 33 ~. 33 

B'st, BrtUiU;ro .... II 14 17 17 ., 23 
104 

II 14 18 17 18 II 

Leopoldi .. a ........ 4' 48 50 54 64 64 
68 

60 67 71 77 97 96· 
Pdulilt • •.....•.... 41 51 56 56 60 68 

68 
58 67 83 83 96 10. 

N.,_ .......... .6 31 37 40 41 40 
67 

40 49 56 58 59 58 

s ... P • ..i. R. G • •.. 04 '7 3' 39 40 36 
69 

23 '7 31 38 37 40 

YittD";' • MiIuu •.. 3 8 9 9 
105 

3 6 7 9 9 
A,vWdI. Private 

operated UD.O .. 75 ,,,,",,,,,.all 
roado 19O5'aS .• 91 

The averap. for each &'rOup are weiahted according to the l'e1athe 
OIIloUllIl of ....... 01 nceipll ... d ez_dit1lrell of the lin.. composinc the 
croup. 

Th •• bo .. '''raael ... n compiled from fipres give .. In" EstIllUtic .. 
'913. pp. 266-77; '9140 pp. ~; ""S. pp. J08-g; '916. pp. 318-g; "". 
pp. 314-5; ,,.,. pp. 338-g. 
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TABLE 35 

RICEIPTS, ExP.lNDITUJitES AND OhUTlNG RATIOS 

Clas. III Rail ... y. 

192,3-1928 (Thousands of Milre;') 

192] 1924 1925 1926 
JlfJH4g~ 

1921 1928 IJp."tlt. 
192,3-28 

A. LINES OPUAUD BY 

FIDBBAL Gon. 
Silo Lug aTher,';". '0362 2,929 3.073 3.194 3.073 '.954 

.87 
1.057 845 1P49 730 1,213 ',:129 

emtrdl tIll PM"!" ....... 45' 39' 663 886 1,310 1,183 
444 

58 153 '3' 307 339 336 

Petrolina tJ T"'",.ituJ .... 285 646 6'3 8 .. 1,048 
607 

67 110 174 116 97 

RiD Grond. 4D NDrl • .... 907 749 1,290 1.387 1.646 1,244 
137 

868 846 9.6 851 841 93' 

RiD do 0""(1 ............ 1,274 1,930 2,055 ' .. 35 '0455 '.540 
.69 

So. 554 64J 774 1.047 l,u6 

Gtlytlll •......•........... .,287 1.684 2,862 40751 3.SaB 
III 

1,580 ' •• 48 3,048 '.529 3,tO$ 

QIIM'aAim tJ Sitl Btn'j4 ... 1,877 
307 

gaB 

AfJlf'age Federal operated 
lines ................ 199 

LINBS OPERATED BY 

STAR GalT. 

BragIJ"itJ ............... 1,136 1,31:1 10403 1,502 1.543 1.549 
99 

1,'59 1,313 10436 10415 1.5" 1.555 

Pa,aetJt4 ................ 728 1.525 10499 10446 
314 

.68 315 818 

AVel'dg' State operated 
line. ................ 130 
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B. Lr .... OI'UATBD BY 

PUVAU COMPANIII 

Matl~irlJ MtmIOr. ........ 1,935 3,108 3,134 3,070 3.108 ~,:a79 ._- -- 95 
1,614 2>434 4.506 3.300 3,506 1,516 

NGlldr," ................ 1>450 1,791 1,191 1,745 3,179 3,656 
81 

1,142 I,SII 1,610 l,sa8 3,997 4.836 
Manea ................. 1,08:1 1,lg8 1,418 1,771 I.aU 1,7:19 

158 
713 768 919 953 1,170 1,2og 

MOIltJrtJ •••.•••••••••• 0 •• In 186 257 193 
75 

304 309 353 366 
D. nor;'. CArli'; ... ..... B4I 1,083 1.391 1>461 1,687 1.318 

'" 890 1,156 1,113 1,103 1,103 901 

JIll .. • C_N"' • ....... 949 1,149 1,:166 1,116 
46 

1>471 2,s87 1,649 2.383 
AWN" Private operated 

lines ................ 78 

The aver_pI tor each aroup an weighted according to the relative 
amounta of aDDual nceipta and expenditures of the liDel composing the 
aroup. 

The above _ .. rapa were compiled from figures given in: E,'atirtiea, 
If)JIS, pp. 167-8; IV_'" pp. 189'91; IV'S, pp. 30<)-11; 'Vo6, pp. 319-10; 
1V-7, pp. 315-6; 'VaB, pp. 34'>'1. 

TABLE 38 
SAnTY .W S&RVlCC 

CIua I Railways 

I 
neath. per Million Ton Kllome .... 

JlIzJ 19Zf 19Z5 1V26 1'J27 JlI28 :..:: 
A. LrN .. OPUATBD BY 

hou.u. Go .... 

C_.B....-il ...... ....5 ... ·5 
N-.t.i..B....-il •.... .118 .1197 .089 .JOI 

LIN .. OPOBATID BY 

&rAft Go ..... 

11.F.S ......... ...... .085 "'71 .063 .1119 ...15 "'53 
Y. F. R. G. S • ......... "'54 "'59 "32 .... 5 .1149 .1146 .061 

"'_Go .. mlllOllt-
Operated IJn ...... .060 
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B. LIMBS OPDAUD BY 

PlUVATB CoXPAHIBS 

Great Western ........• 0370 •103 .141 "94 .'7' 03'3 "'7 
E'ste BrlUiUirtJ ........ •• 85 "'9 .'34 •• 68 .191 . .., . 
Leopoldina ............ .138 .'74 "54 .JOI .'37 .181 
Pdulist(l •...•.•••••.•.• 
MOl,.", .............. .080 .079 -"49 .068 .o6g 
SiU Pdu1. R. G. ....... .052 .0.8 ··°5 ·°79 .G48 .0.- .0" 

AflHdl/tI Private· 
Operated LiD •• .... .1" 

"flnd!le all road., 
'923·.8 ...........• .·°55 

TABLE 37 

II 

. Deaths per Million Passenger Kilometers 

192] 1924 1925 1926 192'/ 1928 
192]-28 

""WII!l6 
A. LINES OPDATED BY 

FEDERAL Gon. 
CenJral d. Bruil •....• .0,. .0" 
NorDeste tiD Brait ...... .125 .116 .114 .115 

LINES OPDATBI) BY 

STATE GOVTS. 

E. F. Stw(uabGna ••.••.• 0093 0097 •• 00 .056 .0,6 .074 
J1'. F. R. G. S • ......... .oSs ·'°3 ..66 .G48 .115 ·'04 .. .., 

Average Government-
Operated LiD •• .... .oS • 

B. LJNU OPUATJID BY 

P .. IVAn CoMPANIES 

Great Westem •..•..•.• 0370 .1°3 .137 .'74 .160 03.6 ".0 
E' ne BrtuikirtJ •....... .332 0358 .>47 ... 8 .193 "56 
Leopoldina ............ 0097 .117 •• go .161 .og8 .132 

P"ulul • ............... 
M',,,.,M .............. .0'7 .079 .oS3 .059 .og6 .067 
SiU Pd." R. G • ....... ·'49 .120 ..sg .. .. .113 .114 •• 66 

Averill' Private-
Operated LiD •• .... •• 66 

Average all road., 
'923·28 ............ •• 28 



.A.PPENDIX. 211 

TABLE 38 

SAnTY 0» SnYlc& 

CI ... II and CI ... III Rail_yo 

I 
Deaths per MilliOll TOIl Iruometen 

19113 19114 19115 19/11l 19111 192B 19113-118 
A.Wl'flP 

A. Ln ... O.UATID BY 

FODUAL Go .... 

RJ6 C,u.n ......... .600 ..180 ... 0 0260 .. '" ..185 
0111. tk lI.a ........ .150 .190 .ago .aGO .051 .DII6 .161 

SiD L.iIr • Tlnvriu .... .'50 l..uo 1.000 ·500 .800 -500 .Bog 
Cmlrlll l. PitJoAy . • • • •. ..000 .000 .000 .000 .000 .. SO 
Pdr"liatJ II Tln-, ... 10 •• .000 .000 ..000 .000 .000 
Rill G'-. 40 Norl • •.. -333 .000 .000 -333 .000 .666 "'0 
RiIIl.O ... ........... .000 .000 .000 .000 .000 

Go,... ................. ...., .000 .14> .000 .000- .740 
Q_Ai40 • S .. B •• j.· ••. 

A.wr.p Federal 
Operated Lin •• .249 

LI .... OPDATID BY 
ST ..... Goms. 

R.tI. Sill JJliluiN .•..•. -448 .197 "'5 -433 0379 -485 0385 I!.F.A. __ ...... 
.loS .147 .088 .D4AI .011 - .078 

Bral/Mt& ............... .000 .000 .000 ..000 .000 1.100 "50 
p--" .............. .000 .000 

S_C .. un- ........ .000 .000 .000 ..000 ..000 .500 .909 

A. ..... pState-
Operated Lin .. .... "34 

B. LI .... O ..... TID B .. 
PaIV ..... eo .......... 

Yidon..MiIIa ........ .000 .000 .176 .000 .157 .000 .051 
JI.uiN JI_ ....... "50 .000 .000 .000 .000 .000 .138 
N_ .............. .166 .000 .aS5 .666 .000 .000 .155 
JI..v. ................ 
D. T.wr.. CIImtiM .... .000 .000 .000 .000 .000 .000 .000 

JI .. .-I ............... 
114/ .. • C--"'" ..... 

A._ Pri .. te-
Operated Liaeo .... .059 
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TABLE 39 

SAnTY 0 .. SIaVlca 

CI ... II and CIasa III Railways 

II 

Deatha per MillioD Pauenger Kilometen 

Zf)2J 192# 1925 1926 192'/ Zf)z8 1921-28 

A. LINES QpUATEb BY 
A."nll#~ 

FEDERAL Gon. 
R ,d, Cearnue •......... .370 .250 .,80 ·'90 .380 ··75 
Olsle do M iruu .•.••... ·'70 .200 .330 .000 .075 .116 .19· 
Sail Lui. tJ Tnere.in • •.. I.GOO .800 ·333 .,66 .666 0400 .500 
Cmt.al ti~ P .... hy ...... • .000 .000 .000 .000 .000 .'4> 
Pllrolina /J Tlure.j1UJ •.. .000 .000 .000 .000 .000 
RitJ Grande do Norte •.. .000 .000 .000 .250 .000 .666 •• 66 
Rio do Ouro .0 ......... .000 .000 .000 .000 .000 
Goy" •.•...........•.. • 166 .000 .'00 .000 .000 .048 
QU4rhim tJ SitJ Borja • .. 

A"nage Federal-
Operated Line. .,67 

LINES OPEl.ATED BY 

STATB Govrs. 

Rede Sul Hineil''' ...•.• •• SS ".244 •• 00 .·70 ... 8 ..ss .352 

E. F. Araraq""rtJ ...... .087 .087 .058 004· .0'9 .058 
Bragan(tJ ••.•..•..•.••• .000 .000 .000 .000 .000 ..460 .081 
P.'tKatrJ .............. .000 .000 

Stant4 CdJ"d,ina •.•.••.• .GOO .000 .GOO .GOO .000 0333 .055 
A,flerage State .. 

Operated Linel .... .'53 

B. LINBS ORUnD BY 

PRIVATE CoMPANIES 

Yietor;' CI Mi1UU ••••••• .000 .000 .'05 .000 .'76 .000 .oS· 
Madnf'tJ MIJmtWe •.••..• .500 .000 .000 .000 .000 .000 009' 
Na_arlll .............. •• 66 .000 •• SS .57' .000 .000 •• 48 
Marie • ................ 
D. TAn,.. C4ri1titUJ ... .000 .000 .000 .000 .000 .000 .000 

Moss0f'4 •••••••••.••••• 
llklol III COII,.U'III •••.• 

At/Hag6 Privately 
Operated Line. .... .070 
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The.. average. compiled from figarea given in EIhJtinWIII lipS; pp. 

313-6. 116-9. 186-8; 10_40 Pp. 340-'" '31>5. 19'-7; 19~5. pp. 36 • ..., .48-530 
",,1).10; 19~6. pp. 371> •• '59-63. 011).11; 19~. pp. 366-8, '59-630 011).11; 
1938. pp. 390-' •• 83-7. 040-5. 

TABLE 40 

FuIGHT CAll B:ILOIOTU8 _ CAll DAY 

Cl ... I Railwa)'l 

1923 1924 1925 1926 192'1 19211 1923-211 
"'fllI'Gge 

A. LIN •• Ol'UAUD BY 

hDUAL GoVT. 

C ... ,ra/ d. B .... iI ..... 71 78 74-5 
N""ollt, do BraU .... 33 '3 18 .. '7 30 '5.5 
LINBB Ol'UATBD BY 

STATB GoVTI. 

E. F. SIWtKd6 ..... ..... 5a 38 34 4' 47 ... 6 
V. F. R. G. S • ........ .8 .g 30 34 46 55 3700 

AWl'. Gov~ Line .... 44·9 

B. LIN •• Ol'UATBD BY 

PaVATA Co)lPANIUo 

Gnat Weltern ••...... 39 33 43 41 '5 '3 34-0 
BIt. Bruilnro ....... '5· "" '3 II '5 33 040S 
Leopoldina ........... 37 39 39 .38 38 36 .. 
P .... li.rt • .......•...... 
N.,7MfJ ............. .6 '7 .6 17 ·7 ag "7.0 
SIJo P.ol. R. G • ••••.• 38 33 ag IS 24 18 09·5 

AWt'. Private Lin .... 30 .24 
Annuo! ... raae of all 

TOado ............ 33·5 17-$ 30·7 34-8 31·7 4001 34-8 
The.. ficu ... weN compiled from: EIIIJIism.. IP3. pp. 168-100 156-8; 

19~'" pp. 174-6. 16 .... ; IPS. pp. 188"91. 17 .... ; loH. pp. 194-7. 178-80; 
I~. pp. ""a-So 186-8; 1938. pp. 118"9. ""a-3. The total Illlll1bor of car 
kilometen WII divided by the Illlll1bor of con multiplied by 365. 
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TABLE 41 

Nu TON KlLOH.TUS ... c.u DAY 

Clus I Railways 

I92J 1924 I92!J 1926 1921 
A. LINBS OPERATED BY 

FEDERAL GoVT. 

Central tiD Brasil .... 376 
NorDell, ti~ Drail ... 240 "". 17' 191 

LINES OPBRArBD BY 

STAT& GoVTS. 

E. F. StW()CdiJaM ••.• 377 318 405 354 409 
V. F. R. G. S • •.....• 338 361 363 440 471 

Aflerag, Government· 
Operated Lines ... 

B. UNES O ..... TBD BY 

PmVATB COllPANIES 

Great Western ....... '58 .48 308 3" 179 
Est, Bruileiro ...... 168 143 194 176 199 
Leopoldina .......... '46 '98 3D4 345 343 
Paulirta ............ 
MogytJIUJ ........... "'" '24 .08 .25 
Siio Pa.kJ R. G • •..•• 308 '97 '55 u5 '31 

1928 I92J-28 
A'II"~II' 

494 435.0 
'36 ",,8 •• 

465 388.0 
550 418.8 

362.5 

IS. 254-5 
256 189-3 
321 3D9·s 

065 .08.6 
.65 .66.8 ---------------

.68.0 .66.7 '96.1 2:92.0 081.0 337.1 
Average privAtely 

ope,rated •....•.. 241·7 
A~"ag. of all roads, 

19'3.08 ......... '94-9 

Estatutiea, 19~3, pp. 207pI9; 19~4t pp. 231-3; 19#5, pp. 249"'51; 19M1, 
pp. '59-61; 19'7. pp. '59"61; 1918. p •• 83. 
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TABLE 42 
LocOMOTIV& KlLOU&TI:RI DR LocoKOTIVB DAY 

CIII:' I RaUways 
Z92$-ZB 192] 1924 1925 1926 1937 Z92B AfllrtIg, 

A. LIND OPDATBD BY 

hD"AL GoVT. 

Cnttral d. B.ail .... 
N fWD"" do Braa .... go 83 81 46 

LlNa OPUATBD BY 
STAT .. GovTs. 

E. F. SDrDCd6.tfD •.••• 171 113 III 136 139 148 138.0 
Y. F. R. G. S • •••.•.• 101 103 91 go 91 97' 95.6 

At/WIlli' Government-
Operated Linea ••• 106.0 

B. LIN •• O ..... TBD BY 
PaIVATI CoKPANlU 

Great W .. tero ....... 59 51 63 6g 65 63 61.6 
E", Brvu;u;ro •...... 4J 41 47 35 46 70 50..1 
Laopoldina .......... 94 96 go go gl.,1 
Pawlil,. ............. 153 147 160 147 ISS 150-4 
N",ysu ............ III 110 115 ' 108 III 106 113·S 
sao P.tJ. R. G • ..... 142 191 lOS 130 129 138 142·5 

AWN,. Privately 
Operated Lin ..... 101.6 

A_ of all roacla, 
1923·28 .......... 103.1 

It,,.mm., 1~3. pp. 16 .. S. 144-7; 19~ pp. 168-71. 150-3; 19.5. Pp. 
,80-5. 160-3; 1906. Pp. ISS-gl. 1f>6.9; 19a7. pp. 1!/6-9. 176-9; Ipl. pp. 
11"30 19o. 

TABLE 43 
Pr.ac&>rrA .... SuYlC&AllL& Locoxonns 

Qua I Rail...". 

A. LIN .. OnaATBD ay 
hDuAL Govr. 

C ... trel tI. Bruil ..•.• 

1913 IPI4 1915 ~ IPI7 JP.rI :~ 

N_. tI. Bruil •.•. 87 87 SS 
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LINBS OPERATED BY 

STATE GoVTS. 

E. F. S",ocabtUftJ •...• 76 85 87 9' 47 
V.F.R.G.S • ........ g. 84 90 78 85.7 

Average Government-
Operated Linel •.. 8 ••• 

B. L,N .. OPERATED BY 

. PRIVATE COMPANIIS 

Great Western ...•..•. 
E.ste Brasueiro ....... 49 59 5' 64 56.0 
LeopolcliDa ........... 67 67 47 65 63 60 6'.5 
Ptlulul • •..•..••...•.. 82 87 84-5 
MogytJ1Ia •••• ••••••••• 68 68 73 75 80 7' 7.·6 
Sao PaulD R. G • .•.... 80 80 80 80.0 

A.verage Privately 
Operated Lines ••• 70·9 

AlIlrtJlle of all roads, 
·9'3·.8 .......... 75·' 

Enatil/iell, 1933, pp. 162--3, 144-7; 1934, pp. 168-71, 15003; 1935, pp. 
181-5. 160-3; 1936, pp. 188"'91, 166--9 j /931, pp. 196-9, 176-9; 19~. pp. 
212-3, 19o. 

TABLE « 
FUEL COSTS IN MU.RBl'8 PER 1000 LocOlrlOTIVB Kll.olOTEU 

Clau I Railways 

·A. LIN •• O ..... TED BY 

FlmERAL Go.". 

Cmlral d. Bruit. 
NorDeste do Broil 1,002 

LIN .. OPERATED BY 

STAn Go.".. 

',00' 

E. ,.. Sor«alHnuJ. 1,095 1,444 .,.88 1.164 _,.po I,US I,UJ 

V. F. R. G. S. •.• ',3'7 -- - ''''33 '.570 ''''70 '0447 

,A""tlge Government-Operated Linel .... 1,224-

_"djulted for locomotive of eame capacity 
.. privately operated group •.•.• 925 
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B. LIN .. Ol'UAnD 8Y 
PIIVATB COMPANIES 

Great Western ... 1.605 1.546 1,332 1,2;80 1,416 1,100 1.379 
Est. Brtuihiro .. 365 574 713 534 546 
Leopoldina .•••.. 875 1.04a 1,0.8 936 970 
P."l", • ......... 1.45' 1.350 1,43' 1,07:1 1,033 , .. 67 N.,,.. ........... 1,039 1,117 ' .. 36 1.394 1.394 1,066 1,307 
Sa. Poul. R. G •• 9·6 656 1.043 1.316 1,149 1.035 J.on . 

A .. , .. ,. Privatel, Operated Lin ••.•..•• 1.065 

A",..,. of.u road •• 19'3->8 •••••.•..•• l,n8 

EII.tUtU., 19~3. pp. 162"5. 180-:1; 196.,. pp. 168'71. 186-8 t 19.5. pp. 
18"5. :000-0, 1926. pp. 188'91. 207'91 1927. pp. 196-9. '"-31 19118. pp. 
... ·3. '31'3. 

TABLE 4S 

AVUAOII TaACTIV& POWlll OF SnAil OF Loeouonws 

Cl ... I Ral1wa,. (ToDs) . 

A. LIN .. Ol'UAnD IY 
F'IIDu.u. GoVUNlBNT 

CftllNl II. Brail ...... 
N ..... " • Brail •.... 

L,N .. Ol'UAnD IY 

STAft GoVlRN"'''TI 
B.F.S __ ............ 
V.F. R. G.S • ........ 

A_Goy I. Lin ••.• 

BstGlisliu, IpI, pp. 186-7. 

zp28 

n,n8 
7.756 

11,>80 
8,'00 

9.568 

B. LIN .. O ....... TID 8Y 
~Aft COKPAHbS 

Great W .. tem ...... _ .. 
Est, B...nz.iro ••.••••• 
Leopoldina ........... . 
Po"zis,. ............. .. 
No,Y"'"' ........... .. 
Sa.Paod.R.G • ....... 

AWNgIPri .. lely 
Operated LiDe. . .•• 

5.990 
6,90' 
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TABLE 46 

NUMBER or EMPLOYBIS PEa 10,000 TON KILOM&TUS 

or REVENUE WEICHT 

Cluo I Railways 

I92] I924 I925 I926 I921 I928 19.""'~ 

A. LINES OPERATED BY 
A'UI1'"gl 

FEDDAL GoVT. 

Cmtral Jo DraU .... 
N orgesl, do Bruil ... 2.17 ·57 -4S ·S4 -47 033 -47 

LINES OPERATED BY 

STATE ~OVT8. 

E. F. SoroeabaruJ .... .. , .:10 .,8 .,6 .'9 
V. F. R. G. S • ...... 3.00 037 .36 .36 .:08 ..8 03' 

Af/erage Govt. 
Operated Linel .. 03' 

B. LINZS ORIlATED BY 

P&IVATB CoXPANtBS 

Great Western ...... 1.70 ·S7 .S3 ·S4 .S6 ·S4 .SS 
Estl Brasilei,,, ...... '·39 • 76 .6 • .69 .73 ·70 
Leopoldina ......... 03' ·'9 .JO ·3' .JO 
Paul;"t" ............ 4-64 ... ·'9 • n ... .., 
Mogyantl ........... 3-79 .. 6 .JO 3-74 .:oS 
Sa" Paul. R. G. .... 3.66 •• 6 ·29 ·3" "9 ... .. 8 

ATlet"4ge Privately 
Operated LiD.. •• 039 

A'IInage of aU 
roads. 1924·a8 ... 037 

Eslalutk". 193J, pp. :199-301; 1934, pp. 327-9; 19.5. pp. 347-9; 1936, 
pp. 3SS'7; 19z7. pp. 3S"3; 19:18. P.37S· 

NOTB.-owiDg to the probability of another method of computation being 
uled. these average. do Dot include 192,3, and in the case of the MD9yaM, 

'9'7. 
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TABLE 47 

RATIO OF LABOR COSTS TO TOTAL ExPBNDITUUS 

Class I and Class II Railways 

19-3-19-8 

192J 1924 1925 19~ 192'/ 1928 192]-28 
.4.wrilP 

A. LINBS OPBlAnD BY 

hDUALGoVT. 

emir.' do Brui/. .... 54 54 
N O"Olltl do Brtuil ... 57 44 So 
RId, C~tJrmH •.•••.• 68 67 55 63 66 64 
0111. tk MiIttu ....•. 58 66 6. 

A.Wf"lJg. Fed. Goy!. 
Lin ............. 59 

LINBS OPERAnD BY 

STATE GoVTS. 

E. F. SONJ<ob_ .... 44 4> 44 44 47 44 
V.F.R.C.S • •••..•• 47 63 50 54 53 
R.d. S.l MiM ...... 47 4S 43 43 39 4> 43 
E. F. A.NNf .......... 

A." .... State·operated 
I.ino ........... So 

B. LINBS OnRA'DD BY 

PaxVATB CoMPANIU 

Great Westem ....... 43 46 48 49 49 53 4B 
Est. Brasilftro ...... 50 ... 60 63 59 60 61 
Leopoldina ..•..•.•.• 51 51 5- 54 50 5· 5· 
P.olis/a ............ 43 47 53 S' 49 
M.,_ .........•.• 47 47 4S 43 4S 
Sa.. Poolo R. G • •...• 44 4- 47 4B 49 4B 46 
Vidon. • MiNU .... 53 67 65 6. 50 

.1._ Privatel7 
Operated Lines •. 53 

These pelfta.tapa compiled from fipres given in: £st.mticc~ ItpJ. pp. 

199·3030 15"'3; "PI. pp. 337"90 171-4; "'5. pp. 347.g" "91-4; 1906. pp • 
• 55-7.301-4; ,_. pp. 35'·30 ag8-300l ~. pp. 374-4. 311-40 

The ave_ for federal government, state government, and privately 
Gperated linea are weighted for differences m. rel.tiq amo1l1l.ts of &DDua! 
•• pendituns of tho mads of each rroup. 
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TABLE 48 

RATIO OP LABcm COSTS TO TOTAL EXPENDJTUUS 

Class III Railways 

'923-'9.8 

1923 1924 1925 1926 192'/ 1928 1923-28 

A. LINES OPBRATED BY 
A.verage 

FBDEllAL GoVT. 

sao Luis tZ TAere.ina. 66 74 74 74 76 73 
Cmt,.al do PitluAJI . ... 43 74 59 
PetroUnG (J There.ina. 63 73 77 7' 7' 
Rio Gr("uJedoNorle .. 53 67 64 6. 6. 70 63 
Rio do 0""0 ........ 6. 66 6. 68 64 
GDYa.s .............. 60 5' 6. 6. 58 
Quara/,;m a Silo Borja 4' 42 

Average Fed. Govt. 
Lines .......... . 6. 

B. LINBS OPUATED 'BY 

STATE GoVT. 

BrtJgan(tJ . . . . . . . . . . . 64 59 57 58 60 59 60 
Sdllta Catnar;t14 •.... 70 59 67 68 6. 65 65 

Aver. State-operated 
Linel ........... 63 

C. LINES OPERATED BY 

PIUVATE COMPANIES 

MadNa Mamore .... 65 60 63 65 63 66 64 
NdJlaretl ............ 63 58 54 58 55 54 57 
Mariea .............. 46 50 48 
TAeres. CAmtu.a .... 64 49 54 62 57 6. 58 
MOI$or4 ............ 

Average Privately 
Operated Lines .... 57 

These percentages were compiled from figure. given in: EII./is/kll, 19"3, 
pp. 301-3, 353-4; 19~4. pp. 3~9-31, ;174-6; 1965, pp. 349"51. 194-55 IfJMl, 

pp. 357-9. 304-6; 196 1. pp. 353-5. 300-'; 1968. pp- 377-9. 3"4-6. 
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TABLE 49 

NUMBER EMPLOYIBS PBR 10,000 TON Kn.oxBTDS 

U BarUL WBIGHT 1RANSPORUD 

CI ... II and Clua III Railwa)'ll 
A ...... N ••• ' 

1923 1924 1925 1926 192'/ 1928 192!/-28 Emll.y ... 

A. L1NBS OPERATED .Y 

FBDUAL GOVBRNMBNT 

t. Rd, C'Unt4, ....... 0.06 
OJst. do NiIuu ...... 1.03 

III. SlID Lu;...TA .... itod ... 0·34 
C ..... ol d<J PicuAy .... -
Pdroli-. TlIrlliM ... -
Cmtrol R. G. d<J Norl. '.00 
E. F. Rit> d. OU'" ••.. '-36 
Q ... r ...... • SlID Borja 

AVlro" of Federal 
operated JiDes 

LINa OPDAUD II' 

STAn GoYBRN .... NTS 

II. Rod. Su/,llIi1uira .... •• 61 
E.F.AN""f .......... -

"III. E. F. B .. _ ••....• 0.78 
E. F.P_1IhI ....... 
S .... t. CGtAuitod •..... •• 08 

AWN,. of Stato-
operated linn •. ... 

B. LlNBS OPUAHD .,. 

PI.IVATa COJr(PANIIS 

II. Vi<, ..... I11 ..... ........ 3 
III. 1lIadftra.N_ ..... 0.74 

E.F.N-.tA ...... 0.18 

E. F. Ill";" ......... 0.78 

0.66 
O.SI 0,80 

3.81 

6"4 
0.65 "'3 
- 0.6g 

- -

0·55 0·55 
0·36 

1.19 "'3 

0·70 0.8a 

0.73 1.19 
1.08 1.19 

0;97 0.95 

''''7 0047 
D. TlHH. ClrUm.. ..... 05 0-36 0.50 
1lI ..... COIIfIIUt • .... 
E.F.IlI .... 'od ........ 

.1_ of Printel7 
operated _ .... 

Bibliography, Same u for T.blo 46. 

0.g6 

5·75 0.38 1·95 
3"7 3.84 3.86 
5-77 • .01 0·09 
... 0 1045 1·:13 

- 0048 0·30 

- -

0.76 0.69 0.64 
0-34 
1.08 1·14 1.10 

3·50 
0.78 0.66 0.66 

1.00 0.8g ·.05 
1004 0.86 1.01 
1·04 0.87 0.70 

0.64 0.66 0.8J 

A".... P .. Kil. 
./ LiM 

1.36 1.1:1 

o.go :0.84 
0·84 0.84 
3.6. 2.16 

3·75 •• 63 
1-30 O.OJ 

0·70 3·74 
1044 

1·71 0-39 

0.80 1.91 

0-35 5·06 
1.13 0.05 
3.50 4006 
0·78 1.86 

1-31 3.'S 

1.01 3.25 
0.g8 1040 
0.78 3-60 
0.84 3·66 
0.84 "'40 

1044 
"93 

o.8g "74 
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TABLE 50 

AVERAGE ANNUAL WAGES PAID 

Class I Railways 

1I}2J 1924 1925 1926 1927 1928 1923-38 

A. LINBS OPERATED BY 
A.verage 

FEDERAL GOVT. 

Central do Bra.il .. ~.70J: 3,0[7 3,923 3,863 3,373 
Nor(uste do Bra.a ",2SO ",029 "'[54 

LINES OPERATED BY 

STATE GOVTS. 

E. F. SorocabantZ .. [,978 2,345 >,787 .,685 >,69[ >497 
V. F. R. G. S. __ • >,778 ·,856 3,083 ',905 

Average GoV'_ 
Operated Lines .. 3,200 

B. LINES OPERATED BY 

PRIVATE COMPANIES 

Great Western ... 1,638 1,703 3,014 2,054 2,0408 2,181 1,939 
Este Brasileiro ... [,338 [0334 [,5[7 [,634 [,666 [,888 [,592 
Leopoldina ...... 1,922 2,250 .,643 2,899 2,970 3.<>43 2,631 

Paulista ......... .,874 3,100 3,075 2,971 >,980 
MOl/yantz ........ 2,153 2,810 .,863 >,886 >,678 
Sail Paulo R. C ... [,955 2,:104 .480 ',779 .,600 .,683 '45° 

A.verage Prvt. 
Operated Lioes .. 2.400 

These average-wage figares computed from data given in: Estdtistktl, 
T92J. pp. 299-301. 305-7; r9~"" pp. 327-9. 333-5; 1(}25. pp. 347-9. 3Sl-S; 
'926, pp. 355-7, 36[-3: '927, pp. 35[-3, 357-9: '928, pp. 375, 38[. 

These data OD wages are inconc:lusive for two reasons: first, it u not 
known how many of the high officials are included in these figures; leCond, 
there are no adequate indexes of the cost of living in the different tenitorie. 
covered by these roads. The Central do Bruil i. the only railroad with 
terminals in the two cities, Rio de Janeiro and Sao Paulo, in which the 
cost of living is higher than elsewhere in Brazil. The wage level. therefore. 
on the Central should be higher than on any of the other roads. It doe. 
not seem possible to say which group pays the highest real wages. 
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TABLE 51 
AVBRAQB ANNUAL WAGBS PAID 

Class II and Class III Railway. 

(In Mil .. i,) 

192] 1924 1925 1926 1927 1928 1923-28 
A.1JBtJge 

A. LINES OPERATED BY 

FlIDIIIlAL GoVT. 

R ,d~ C I.r".." .... '.579 1,793 1,841 2,620 2,2151 1,016 

0,11, III Miruu .. 2,150 2,113 '043' 
Silo LNg III TAer, •. l.an '036. '0489 '0427 '0457 ..629 
C.nh'o/ do Piaul" •• 489 '0478 '.533 
Pdroli"d a TAer, •. 1,643 •• 887 •• 653 1,831 '.753 
Cmh'.ldoR.G.N. 1,672 1,931 1,248 '03°4 •• 089 3,3:17 2,095 
Rio do 0 .. ,.0 •.... 3.493 4,044- 3.649 S,412i 40'49 
Go".. ........... •• 679 •• 738 •• 398 30642 '.364 
QlUlrGAim • sao 

Borj4 ......... 1,839 •• 839 

A.fJndp Fed. 
Govt. Lin •••. 1,311 

STATJl GoVT. 

OPERATED LINIS 

R,d, Sui Niruira . '.557 '.737 '.965 •• 436 2,615 ..695 2,501 

ANNflUl ... ...... 

BNg/Jr.,a ......... 1,165 1,175 '0354 '0334 '0378 '0349 I,a<p 
Santa Cal""""'" .. 1.950 20343 '03'3 '.753 I,B7S '.797 2.507 

.dwrap State 
Govt. Lin .... •• 060 

B. LINKS OPl.ItATBD BY 

PRIVATB COMPA-NID 

Victori&s • AI Uuu . . 1,151 2.888 3.1219 2,872 •• 760 
Nad,iN Mtu,wfY .• 30613 3,320 30904 40139 30384 3.65' 
N .. eN,l ........ 1,096 10457 1.666 .. 089 ,,1°3 2,355 ·,791 
Noriu .......... .. -1,510 ·.764 n ... _ ClrislUt. '0486 '0486 10399 '0452 ..626 '.737 1.531 

N""," .......... 
II .... Con",;"" .. 

.d_Priva"17 
Oper. Lin .... "299 

'111... • •• r ..... "... lieures have been computed from ligures gi_ ill: 
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Eltatistka, 1923, pp. 298-308, 304-7; I9~4, pp. 327-31, 33z.7; 192$, pp. 347-
51,354-7; 1926, pp. 355-59, 362-5; 1927. pp. 351-5, 356-61.; 1928, pp. 374--9. 
382'5. 

TABLE 52 

MAINTENANCE or PnIf'ANENT WAY 

M ogyantJ and So,oeabana 

MATERIAL REPLACED AND BALLAST LAID 

No. Kils. Rails Number Ties No. Kils. Crashed 
Year replaced per replaced per Rock Ballast 

year year laid per year 
Mug. S .... Mug. SOf'. Mug. SOf'. 

·9·3············· . 24 '29,359 324,°'5 40 
.924 ............ " .0 '54 '36,374 186,824 21 

·905··.· .. ·.···· .. 69 .0 309,609 524.480 6 '9 
.926 .............. 80 45 447,080 493,897 '4 65 
·907· ... ·.·.· ... · . • 0 90 396,6 •• 4'5,655 70 
.908 .............. 13 36 455.426 437.595 .. '48 

.A.vn ............ 36-4 64.6 345,745 363,4" 5·3 60.5 

No. replaced per 
kilometer of line 
per year ...... .DIS .033 '75 197 .0026 .033 

Page 

3·0 
338 
358 
367 
363 
387 

Unless otherwise stated, all page references are to Estatutktl for the 
years for which the figures are giveD. 

TABLE 53 

TONS AND TON Kn.ollETEBS OP COFPD HANDLED 

Year TODJ Ton kilometer EIIJJtutietl 

Mug. Sora Mug. S ... Pd91 

·923·····.· . 24'.424 94,894 38,506,276 28,592,39<1 205 
1924······· . .64,239 82,466 27.306,846 219 
19·5······· . 231,469 "4,057 38,584,123 40,631,704 237 
.926 ........ 277,083 '09,658 45,220,734 39,608,247 247 
1927 ... ·· .. . 280,024 .87,069 51,012,165 68,748,900 247 
• 908 ....... : 231,682 "2,887 38,5'9,566 50,777,275 27' 

M.g. S .... 
Average distance of each ton of coffee ...... .67 363 
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TABLE 54 

ROLUNC 5TOCIt 

1910, 1919. 1938 

231 

Locomotives Maximum Weight Minimum Weight 

Road (Total owned) (Thous. of Ions) (Thous. of Ions) 

1910 1919 1928 1910 1919 1928 1910 1919 1928 
Sal Mitt,irtJ ............ 57 B2 108 47 47 83 IS IS :10 

Cmtrol ................. 484 641 126 II 
pm;'t. ................ -54 
MfJllyatUJ ............... 185 80 17 
Stlrtlc«ba,.. ............. 104 '56 36 87 93 17 ··'7 I, 
V. F. R. G. S • .......... 168 .08 061 31 " 79 8 II •• 

Freighl Can- P...."gor Can-
Aver.go Capacity Average Number 

(Total oWlled) (Thous. of tons) (Total owned) Places per Car 

1910 1919 1928 1910 1919 1928 1910 1919 1928 1910 1919 1928 

S'" MiMi ... ..... 380 617 776 10 13 '4 53 67 96 39 39 
Cmtrol .......... - 6.381 7,505 88. 
P.tUuta ... , ..... - - - 040 
Mtlgyart • ........ - -1,915 '5 '04 
Sot'tU'dbdHG ...... -1,076 3,688 ,8 •• 133 '35 30 
V. F. R. G. S. '" ,,834 .,651 '0978 ,. I. n 164 :lOS 378 37 37 

These fiauro taken or compiled from: EstGlUtks. 1910. pp. sUa; 19'9. 
pp. 90-7; 19~, pp. ,86-110. 

In the 191' EII.ruM no figurea for the Central we", aqiJable, and 
1918 fignrea we", insertod Inatoad (pp. 64-71). In the ,,,, EllwM no 
fiaorea ,.... available for the Sorocaban.. so 1918 fignrea we", empl"1"d 
Inatoad (pp. 5.-57). 

40 

34 
4S 
37 
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TABLE 55 

CRUSHED ROCK BALLAST ApPLIED 

Viat:fJO Fn'",a do Rio Grande tI" Sul 

1910-1919 

Year Kilometers Yea" Kilometers Year Kilometer, Yell' Kilomd'rI 

1910 .•.• 1915 .... 1920 •••• '9'5 .... 
1911 •••• 1916. , .. 3 Ign .... 19.6 .•.• • 8 
1913 .••• 1917···· IgU ...• 19'7 .... 
1913 .... 1918 .... I9~3··· . 1908 .... 81 
1914 .... 1919·· .. 4 1924·· ., 41 19'9·· .. 

Annual Average 1910-1919 ••.••••.•.•... 1.5 
Annual Average 1923-1928 .............. 35.0 

The above figures were taken and computed from: Estatutka, 1910, p. 
142 j 19T1, p. 205; 19U, p. 205 j 1913, p. 161; 191"" p. 167; 1915, p. 166; 
1916, p. 219; 1911, p. 153; 1918, p. 153; 1919. p. UJ; 1923. p. 310; 1924-
p. 338 i 1925, p. 358; 1926, p. 367 j 1927, p. 363; 19~, p. 386. 

The data for the years 1910-1919 are given in terms of cubic meteR. 
These figures have been converted into kilometeR OD the basis of equiva
lence given in! Manual 0/ the America" RailwdY Engirun-i,,# A.ssocitltilmp 

J929. The American Railway Engineering Association, Chicago, page JJ3. 

TABLE 56 

PBRCENTAGE 01' UTIUZATION OJ' FutGHT CAR CAPACITY 

Class I Railways 

192] 1924 1925 1926 1927 1928 

A. LINES OPEltATBD 

BY FEDERAL GoVT. 

emtral do Brail 
Noroeste do B"tUil 34 42 42 3' 31 31 

B. LIN .. OPBIlATBD 

BY STATB GOVTS. 

E. F. SorocdbdIUJ 56 51 53 
V. F. R. G. S ... 49 40 40 41 45 50 

Avera" GoVL 
Operated !.iDea 

19'3-08 
Average 

37.0 

53.3 
44-1 

44-6 



C. LINBS OPBllATBD BY 

P&1VATB COMPANIES 

Great Western .. 
Est. Bf'lUtl,i,.o .. 
Leopoldina ..... 
Sao Paulo R. R. 
PdMlisttJ ........ 
sao Paulo R. C. 
M09YGtld ........ 

AfJ"tlg. Prvt. oper
ated linel, 19~3'28 

APPENDIX 

49 50 47 45 49 
3S 45 47 40 

5' 59 61 56 

47 37 42 39 
55 54 53 53 59 

Page (Es,.,u,ie.) 217 231 249 259 259 2SS 

TABLE 57 

SoROCABANA, 1910-1919 

PnCBNTAo. TOTAL RBCZIPTS FROll F1tEJCHT AND 

PASSBNCD. 8J:aVlCB 

Vear Freight Pusenger Ve .. F"'ighl 
1910 •• •••.•• SS 26 1915 •..•.•.. 56 
1911 .•..... . 55 27 1916 .•...... 62 
1911 ..... ,-, 56 2S 1917·.····· . 63 
1913 ........ SS 26 1915 .•....•• 58 
1914·.· ..... 54 07 1919·· .•..•. 57 

48.0 
42·5 
57.0 

48·7 

Passenger 

00 
29 
19 
ao .. 

Averaae 191<1-1919 .•.•.....•.•.... SS oS 

Vear 

1923··· .•. 
1924 .•...• 
1915···· .• 

TABLE &8 

MOGYANA AND Soa.OCABA.NA 192,1-1928 

PUaNTAGB ToTAL RIcaIPIS ,aoll. FREIGHT AND 

PASSliNGBR. SU'9lCB 

F",lght P- Vear Freight 

111o,. Stir. Jlog. Sor .. M.,.S .... 

63 56 23 ao 1926 .••... 66 61 

63 54 •• II 19li ...... 67 66 

63 59 23 18 1928 •.••.• 63 60 

A veraae 1923-08 •.••••••.••.• 64 59 

Passengel-
M.,. S .... 

01 18 
19 15 
16 u 

., 19 

Soun:e: EsI.tiItit~ ~3. p. a.1J:. IPI. Po 148 i I~S. P. a68 i I(U6. P
aSo; 1917. p. 176.1l)1li. p. p. 
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TABLE 59 

PERCItNTAOB or AVAILABLS PASSENGER SIRVICK UTILIZED 

CI... I Railroads 

1922 1923 1924 1925 1926 1921 1928 19'3-28 
Average 

A. LINES OPERATBD BY 

FEDERAL Govrs. 

C entrd tID Broil ..... 
N 01'oeste till B"uil .... 48 45 46 40 45 47 45·' 

B. LINES OPERATED BY 

STATE GO\ITS. 

E. F. S01'ocabaruJ ..... 5' 5' 46 40 58 49.8 
V. F. R. G.S • .•...... 47 67 6. 54 4' 59 54.8 

AV4t'tlge Govt. 
Operated Lines ••.. 49·9 

C. LINES OPERATED BY 

PRIVATE COMPANIES 

Great Westem ........ 38 41 38 33 36 35·' 
Elte Bra,runro ....... 44 59 54 56 53·' 
Leopoldina ........... 5' 61 6. 5' 53 54 53·0 
Paulista .............. 39 
MOl/yaM ....•........ 44 40 43 43 43.0 
sao Paulo R. G • ...... 39 40 J4 37 37 354 

AV4t'age Privately 
Operated Line ••••• 43·9 

Averagl of aU roads. 
'9'3 •• 8 .......... 47 47 55.8 464 464 43·3 48.7 46.1 

Eslatutica, 19113, p. 180: 19114. p. 193; 19t1S. p. 307; 1936, p. 117; 19117. 
p. 216 j 19~, p. :141. 
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TABLE 60 

A RRAGB DISTA.NCE OF EACH TON HAULED AND 

EACH PASSBNGBR TRANSPORTED 

Mogyana Sorocabaua 

Vear Each Passenger Each Ton of Freight 
Mog. SDr.' Mog. Sor. 

1933 .. ··· ........ 43·9 73·5 117.8 '45.2 
1914·· .. · ........ 44.8 So.7' '36 
1925 ............. 48-4 86.7 120.6 198•8 
1926 ............. 52.5 79.6 123·1 111.1 

1927 ............. 5
'
.5 82.9 125.6 227.8 

1928 ............. 49.7 91 •• 1·9·3 23··9 
Averaae ....... . 45.63 81.9 119.28 "5·15 

TABLE 61 

COMPARATIVB PASSINO .. RATIS IN MILRII9 . 

MOl1ana 

CluBiScation. 
I. One w.y ................. 

II. One way ................. 
I. :a."nnd trip .............. 

II. :a.ound trip .............. 
I. Commlltation-one way .... 

II. Com.m.utation-oue war .... 
I. Commutation-round trip .. 

II. Commutelioo-round trip .. 

:a..l.b .... all clusi&caliool. 

193· 
1 

100 Kil 
Mog. Sor. 

13·5 11-3 
7·9 6 •• 

21.6 11).7 
111.6 9.6 

3-4 3-1 
1.6 1-4 
5-4 4·9 

3·' 1-4 

Sortlt,,6dtId 

300 Kil. 
Mog. Sor. 

19·· 26.9 
15.7 14·2 
46.6 43.0 

'5-1 '··7 
7-3 6.7 
4JI 3·5 

11.7 10.7 
6-3 5·7 

235 

Estatistka 
Pages 

189 &: 217 
'9' &: '31 
207 &: 249 
217 &: '59 
017 &: '59 
'4' &: 283 

600 Kil. 
Mog. Sor. 

49-3 35·8 
"-4 00-4 
78.9 57-3 
35·9 32.6 
10-4 g.o 
5.6 5-1 

19.8 14-3 
g.o 8.1 

114 100 
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TABLE 62 

COMPARATIVE PASSENGER RAns IN ltIILREIS 

II 
Central Pa1l1isttJ 

Classification ,ao Kil. 300 Kil. 600 Kil. 

Cent. Paul. Cent. Paul. Cent. Paul. 

r. One way ..... o •• o '3.0 10.6 35·' 23-4 58.5 3,.8 
II. One way .... o •••• 9.0 6-4 24·3 13.8 40·5 17·0 

I. Round trip ....... 20.0 17·0 54.0 37-4 90·0 50·9 
II. Round trip ....... 14·0 10.3 37.8 20-4 63·0 27·3 

Relative all c:Iassi-
fications ...... '73 '00 

Central Figure, from Classifieao Ceral au Mercadorias, C. C. F. I, Con
tadona Central FerrO'Viaris, Rio de Janeiro, 1928, page V, and Bases 
Padr60 Contadona Cmtral Fe""oviaria, Rio de Janeiro. 1925. 

PaulisttJ figures furnished by courtesy of the Contadoria Central FHro
'ZIiaria D/ Sao Paulo, November, 1930. 
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~d~1~~~%t~g~ls~ederal Govern-
ment, defects of, 12, 49 

Aguiar, Feliciano, 151-1S;'I 
Akers, C. E., 20 
Alagoas, state, SS; province. 35 
Alagoi,.na.s d /ofJlltiro, railroad, 40 
Alaguinhas, 23 
Americo, Jose de, 136 
.Araraquaro, freight rates, 171; ter-

rain of, 171 
Atmliar, 131 
Average Annual Wages Paid, 

1923-:a8, Table, 166 
Bage, 38 
Bahia, city, 2J, SS; state, 32, 35. 41, 

55 
Bahia SaNto Amoro, 40 
Ballasting, Rio de Janeiro area, 

tS9 i Sao Paulo area, 159 
Barra de Pirahy, 23, 133 
Batllnt~. see Table, 39 
Bauru,65 
Ball,..] top....,., 87 
Belem,38 
Bello HorilOnte 131 
Bonds, issue of by Federal Gov-

ernment,42 
Braga, Cincinnato, 152 
BragoHctJ, 39, city, 38 
Brazil, agricultural aspects of, ~ 

36; climatic conditions of, 7, 8, 
al ; coffee-producing sections, 6S; 
economic developments of, ISS; 
Empire of, 4S; financial condi-

~:nclf~ll~:~ ~~. It~~~J 
emergency. 10; labor conditions 
Of.'27, 158; imports, 9; mileage, 
'1"; politics, unstability of, 
18g0-~ 47; political condition of, 
13. 1"9> 178; population of, 
d.nsity of, 18Jo. 19; population, 
increase in, 18g0..I\lOO, 47; Repub-

~~:i.y'~t Si~ :!: ~, :9h-!"~ 
density of, 160, wage laws, IsS 

B,..,ril Ferro-Carril, 71 
Brazil Railway Company, char .. 

tered, 76; failure of, 76, 8J; 
reputation of for reckless financ
ing,81 

Bulhoes, Antonio Maria de Oli
veiro, 33 

CategU)', 38, 39 • 
Calogeras, JoOo Jandia, :as, 44. 45, 

47, SO 
Campo Salles, 5~ 
Canoa,37 
Coo'agolla, 39 
Capital, costs of government rait .. 

ways, IS?; foreign, British, 24t 
31, 32, SO; foreign, Russian, 24 i 
foreign, exchange fluctuations, 
43, S6; foreign confidence in, 
44 i foreign, foreign debts, 157; 
foreign, funding loan, 1808, 49; 
foreign, gold payments of loans, 
96; foreign, default of govern
ment in payments, 110 i foreign, 
toans, 140; foreign, Report, An .. 
Dual of 1878, 32 i foreign, inter
national exchange. 8; investment. 
disputed interest on, 26 i invest
ment, by governmen~ 1919, 96 i 
private, difficulties of, 37 

Carangol .. 24 
C mIroI do Bro.ril, see Central 
C ... ,.01, accident reoon!s, 140; al

titude, 130; ballasting of, 134; 
Freight Rates Per Ton in Mil
rei .. T. 22 pp. 199, 200; Passenger 
Rates in Milrei .. T. 6a, p. 236; 
electrification, 132. 133; expendi
tures for wages and material, 
1923-"9> 137; financial condition 
of, 1_ 137, 1J9, 140; freight, 
t31, 1.)4. 13S, 138, 139; excess 
personnel, 141, 175; government 
ownership., 137; maintenance, 134. 
136. 175; number of employees. 
142; operating results, 1920-"9> 
IJ8 i passenger capacity: pas-

lI37 
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senger traffic density, 131, pas~ 
senger rates, 138; Percentages of 
Total Receipts from Passenger, 
Express and Baggage Freight 
and Unclassified Items, T. 20, p. 
198: rates, 84; reorganization of, 
142; suburban traffic, 131, 133. 
IJS, 159, 177; terrain, conditions 
of, 130, 132; tariffs, ]45 j Total 
Receipts and Expenditure II!7 ... 
1919, T. 21, p. 199 j tonnage 
capacity, 134; traffic conditions, 
132; wages, data on, 141 

etass II, railways, ]2, 24, 28; 
changes in operation of, 88 j gov~ 
ernment expenditures, 147. 148, 
164, 165, 175; Oesle de Minas, 
]62; excess personnel, 166 

Class III, railways, 12, 24; gov
ernment expenditures, 148, 165 j 
government ownership of, 88 j 
private ownership of, 161; Re
ceipts, Expenditures and Operat
ing Ratios, 1923-28, T. 35, pp. 
214-215 j Ratio of Labor Costs to 
Total Expenditures, T. 48, p. 226 

Oass I and II, railways, Receipts, 
Expenditures and Operating 
Ratios, 1923-28, T. 34. pp. 212, 
213; Ratio of Labor Costs to 
Total Expenditures, 1923-28, 
T.47, p. 225 

Class II and III, railways, Average 
Annual Wages Paid, 1923-28, 
T. SI, p. 229; Number Employees 
per 10,000 Ton Kilometers Use
f ul Weight Transported, 1923-
28, T. 49, p. 227; Safety of 
Service, Deaths per Million Pas
senger Kilometers, T. 39, p. 218: 
Safety of Service. Deaths per 
Million Ton Kilometers, 1923-28, 
T. J8. p.217 

Oark, John Maurice, 140 IS 
Oimatic conditions of, Brazil, 7. 8, 

21; Minas Geraes, 174; Rio 
Grande do Sui, 174 j Sic> Paulo, 
174 

Club de E"Ilennori<J, IS, 53 
Coal, 22, 144 
Coffee, 8. 90 440 II9, 149, ISO, 153, 

168; Average. Annual Exports, 
1920-29, (table), p. ISO; state 
regulations, 168; importance of 
to railroads, 149-ISO 

Commerce, retarded by transpor
tation, 152 

Commodities, T., 33, p. 211; coal, 
22, 144; coffee, 8, 9, 440 I190 ISO, 
153, 168; internal, 154: interna
tional, 154; livestock, 156, sugar, 
156, timber, IS6; taxes on, 152 

Communications, minister of, 48, 
53 

Compagnie Ausiliort, accidents, 
1920, 85 j cancellation of contract, 
86: cost of operation, 84. rates, 
1917. B4; strike of employees, 
1917, B4 

C ompanhio Eslradas d. F""o 
Braganca, 38 

Companhia E.tradas de Ferro Fed
eraes Brazileiras, 63, 73. 95,· 
traffic density, 92 

C ompanhio Eslradas d. F err" 
1I11<Jt1Q" 18Q2, 58 

Companhio Eslradas de Ferro Sa" 
Paulo Rio Grand., 68 

C ompanhio F tN'ovioriu. Esle Bra
nlnro. 23. 55, 67, 68, 52 

Companhia b"perioJe du Chemin d. 
F.,. d. Rio Grande do Sui, 38, 
39 

Companhi<> Mogyana de Eslradas 
de Ferro, see M09Yan4 

Companili<> Paulisla d. Estradas de 
Ferro, see Pau/ista 

Companhia Uniiio ScwocabantJ , 
I t_, 58. 62, 64, see Sorocabana 

Co6letition, British vs. Brazilian, 
:68, 17Iovernment-private, 167, 

Consolidation, 54-56; 164 
Construction, annual amount of, 

1890-98, 48; Bahia, 35; central 
government, 36; decline in, 1875, 
31, difficulty of, 7, 8: finance, 26, 
27; finance by government bonds, 
57 j government initiation of on 
Rio Grande do Sui, 34; general 
plan for, 1865, 27: growth of, 
"l"C)oI40 54-56; imported mater
ials, 10; interest guarantee, 7; 
increase in mileage, 54; origin 
of,1 

Contracts, 18gB, 83; federal, 32 
CorumM, 65 
Cunha, Lassance, 38 
Currency, circulation of 1878:-79, 

44; financial conditions, 1898-
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'!)O', 49. gold standard, 7, 8, '79; 
gold costs lower, 114; legislation, 
22, 23, 46, S9; loans, gold pay~ 
able guarantees.t, 51; milreis, de
preciation of, IS, 228046, 59, g6, 

:~, ~ch~:~ ~~u; of, II~ ~~~ 
exchange value of 1896, 54; miI
reis, international exchange value 
of, SSt milreis, unstable medium. 
179. ISo; milreis, stabilization, 
need of, ISS; milreis unstable 
condition of, 22, 31, 46; paper 
money, reduction of, 53 i paper 
money, excessive issue of, 1880-
~ 47; paper, interest aD. 1914, 

Customs, imported materials, 43 

Denis, Pierre. 27, 44 
Dillon Read and Company, '70 
Discrimination, local, 171 
Dom Pedro II, 'g, 20, 29. JO. 4S 
Dresden Bank, loan to Sio Paulo, 

74 

Economic disturbances, 44: eco
nomic effect of currency Ructua
tion, 22, economic effects of war 
with Paraguay, 31 

Efficiency, tests of, 100-161 
Equipment, '59. T. 4S. p. 22J; T. 

S4. P. "31 
Electncation, 132-33. 144 
Espirito Santo, 152 
Bstolirtico, operating statistics 

source book. 113, 157, issued by 
IOUPIClorUJ F.thraI das BslnJdas 
do F..."" 14 

EstrodG d. F ,",0 d. Alagui..mu a 
!oNnro.33 

EstrodG d. F .... o Af'Of'OtlIIIItG, see 
AI'dI'Ot/"""" 

EstrodG d. F...", dtJ Bait;", 26, ~ 
EsIrodo do F"",o Ball;" a AI,.. 

gOtMOS, 42 
BstrodG do FffTD Ballio a Silo 

F......ruc..33 
Estrvdo do FffTD BotwiI., 36. :rl 
Bstrodo do F..".o C/MIGgallo. ~, 

35 
Bstrado d. FffTD C ... 1raI dtJ BroN. 

see C ... 1raI 
Estrodo d. FffTD DOffi Podro II, 
~, 28, 30, 4D, 42; see C ftIIral 

Estrada de F ,r"o M aUG, 27 
Estrada de F '"0 N oroe$te; see 

Noro,ste 
Estrada d. Ferro. Oesl. de Mi ...... 

see Oest, de Minas 
Bstrado d. F.,.,.o Pau/o Affo..,o. 

E1~;J~ d. Ferro Per"",,",uc •• 

Es= :: Ferro d. R.cif •• 26, see 
R.cif. 

Bstrada d. Ferro R.cif. a Ca""''''' 

B;~ado de FetTO Recif. a Silo 
Francisco, 32 

Bstrada de FtN'o Rio d. OtwO, 36, 
38, .65 

Bstrada d. Ferro a Silo Francisco, 

Bs~adG d. FetTO Sao Paulo Ria 
GraMe, UI 

Bstrado d. Ferro Sobral, 35, 36 
BslnJdtJ de Ferro Sorocabana, see 

Sorocab..,. 
Bstrado de FtnTO TGqual'3' G Cac.-

Q"ll,34 
Estrella, 22 
Exports, coffee, 149 

Federal government, Cmtrol, 14; 
defects of administration, 13; 
federal republic of Brazi~ 42; 
rents to state governments, 61 

Finance, federal government, .826-
88, 48; lllgo-.!j26, .sS 

Fonseca, General Manoe1 Deodaro 
da,46 

Freight rates, service, .60; see 
rates, freight 

Fuel, costs of, T. 44. p. 222, saving 
from electrification, 133 

Funding Loan, .8gB, 49. 53 

Garanhuns, J2 
Gaulin, Consul General, .60 
Gold, price for imports, '79, see 

currency 
Great Westem of Brazil Railway, 

53,54 
History of systems, beginnings of 

railways, 7; construction, 1874-
.Sgg, 3', construction, .884. 31; 
growth in kilometers, 3', natioDal 
railway policy, 4Ii; operation of 
first railway line, 22; origin of 
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railway enterprise, 20; policy of 
government aid, 23 j private com~ 
panies, 46; recapture of roads, 
46; republic of Brazil, 7z; re~ 
ports of ministers, 1874 8Q; 
second period of Republic, 67f{.; 
Republic, 1900-14, 56; rule of 
Dom Pedro II, 19. 20; subsidy 
c:nnstruction, 20; traffic, origin, ~ 

Immigration, 45, 128 
Imperial government, bonds, 37 

construction of, 7; efficiency of 
4S; factors determining owner
ship, J2; investment in railways 
25 

Importation, materials, 10 
I .... pectoria Federal lias Est,ada. 

d. F."o, 14, 61, 62 
ltapura, 65 
Itarare, 75 

James, Herman G., 21, 44. 45, 4' 
75 

Jesus, Palm.nbo de, 23, 24. 46, SC 
51 

J ohoson, Emory R., 15 
J undiahy, 24 

Labor, railway. national laws or 
IZJ 

Laws, see Legislation 
Legislation, construction, 20, 33. J. 

35. 36, 37, 41; exchange rate 
40, S9; foreign capital, 1852, 22 
guarantee of interest. 23; impOJ 
duties, 23, pensions, 127. 141, I~ 
railway law of 1835. 20; rentin 
policy, law, 43, 54: zoning, 23 

Leopoldina railway, 24 148, 162 
Lins, A1cides, 162 
Luz, Arlindo, 136 
Maciel, Doctor Alegario, 164 
Macedo, M anoel B., 30 
Macuco, 35 
Map of Oass I railways, IS 
Materials imported, 42 
Matto Grosso, 65 
Mayrink-Sanlos, 120, 170, 174 
Medeiros, Viriato de, 30 
Minas Geraes, 55, 67. 71, 72, 92, 9: 

04. 95, 152. 161, 174. 177 
Mileage, renting of by govemmen 

47 
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Palmar,s a Garanhtms, 40 
Para, 38 
Parabybo, 55 
P"'''''/Jl .. , I64 
Paraguay, war with, ~Sl 28, 31, 43 
Puano, 75. 159 
Parangua, 21 
Parmelee, Julius. 9B 
Passenger cars, all steel. 144; 

rates, see rate5to passenger 
Passes, free, 166-167 
Passo Quarto. 70 
Pautista. 10; accident records, 140: 

altitude. 130; ballasting of. 134.: 
commodities, coffee, 145; electr1-
fication of, 144; equipment of. 
1~9: Expenditures for Wages an.d 
Materials, table, 137: enll
grants. free transportation of, 
143; financial condition of, 139, 
140: forestry service. 143: frei"ht 
charges, 139: frei~ht density. 
I~I: Freight Rat .. Per Ton in 
Milreis. T. H, p. 199, 000; freight 
receipts, 138; maintenance of 
permanent way, 134; number of 
employees, comparative table. 
142; operating results. 19»-09. 
138; passenger capacity, 134: 
passenger equipment, 135, 136. 
Passenger Rates in Milreis. T. 
62, p. 236: Pen:entages of Tntal 
Receipts from Passenger. Ex
Dress and Bugage Freight and 
Unclassified Items, T. :ao, p. 
IQ8: passeDf(Ol' density, 131 : 
passenger rates. 138; physical 
plant, 135: terrain. 130; timber. 
143; tonnage capacity. 134; Total 
Receipts and Expenditures, 1872-
1910. T. ,n, p. 199: ttaftie 
conditions, table, 132; traflic, in
crease in, 1907-17, 79; wages, 
141, 162 

Paulo, Alfonso, 40 
Pernambuco, .... 32, 3S. 41, 55 
Pereira, Ttaflic Manapi' V. F. R. 

G. s., 84 
Penonnel, excessl-.e expenditure 

for on ................. t lines, 137, 
163, 166: excess on lIO~ent 
lines, 13. 141, 1590 165. 166, 175-

~1~Diocleclano Ribeiro, 

Jr. 29. 33. 34. 35. 36• 37. 38. 40, 

Pi~~::1 Director of R.d. Sui 

Po'lf~':G. J!.... s.. personnel. 
passes, I6?; revolution of 1930. 

P~.:'to Allegre, 34. 81 
Porto de Caixas, :24-
Portugal, mother country, 180 
Presidents of republic, 175 
Preston, James E., 21 
Punctuality of C mtrfJI and Paul

uta, trains, 144, lack of data on, 
p. 159 

Railway Mileage, table, 87 
Rate making adVISOry committee of 

the general railway accounting 

~~~:irble, 153-40 freight, 148-
149: Ts. 28-32, pp. 206-2n; pas
senger. 147-148; Ts. 24-21, 201-
205 

Ratios, operating, 156 
Recaptured reads. 390 50, 52. 550 57; 

consolidation of state systems. 
55; economy of operatioD, 55; 
federal ... vernment, 18Qo, ~7 ; 
financial transactions, 51; rentmg 
of, 43: sentiment for, 41 

Recife, 23. 240 32, 33. 4D. sa .. 
Red. Sui Mi_..... commodibes. 

colfee, 93; construction, ballast
ing, 94; conttacts affecting. 68, 
6Q; costs to public, 91; develop
ment of physical plant, 91; efIi
cienc;y tests, '11. Q8; T. 50 ~ 188, 
dIg; employees, 19104!, Q8; 
financial results of operation, Q6: 
freight trafIic density. 99: freight 
rates. 68, 9S: growth of. 6Q: 

r.:!~t"w~~ 
modities Hauled. T. 2. P. 187: 
Private and Public Operation, 
1910-1?> Igzo-:o8, T. I, p. 186; 
operation, change in, 88: C __ 
,.,....,. Fedwas, 92: OJ)erating 
ratio, 95: operation, tralIic den
sity, 92; receipts per passenger 
kilometer. 187; recapture, 55: 
ro\1ing stock, 1910-:08, S4. P. lI3l: 
renting of to Minas Genes, 67; 
Receipts per Ton Kilometer, 
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192<>-27. T. 4. p. 188; safety of 
operation, 1910-28, 98; of service, 
99; traffic, changes in, 91 ; 
wages, relative expenditure for, 
1923. 28. 165 

Red. Vi(Jf60 S,,/ Minnr •• see R.d. 
Sui Mineira 

Reforestation, 143 
Renting of roads, Central, 49; gov

ernment, 47; 58; 51; recaptured 
lines, 42 

Revolution of October, 1930, 13, 129 
Revolutions, minor disturbances, 

47. 9
'
• 92. 93. 98 

Ribeiro, ]. Assis, 143 
Ricardo, Gaspar, 129 
Rio, Doctor Pires, do, 20, 72 
Rio de Janeiro, 21, 22, 23, lS, 49. 

57. 131. 133. 148. 149. 152 • 155. 
171, 172 

Rio Grande do Norte. 55 
Rio Grande do SuI. 32. 34. 3B. 39. 

55. 56. 75. 92. 84, 159. ,6,. 177 
Rio d, Owo, recapture, 39 
Rio Pirangy. 32 
Robertson, William Spence, 19 
Rodrigues, Jose Carlos, 50, 51 
Rolling Stock. 1910-28; 95; T. 54. 

P·231 
Roure, Ag.nor de, 46. 47 

Sic Francisco Railway Company, 
32. 33 

Sio Paulo, city of, 57, 131 
Sao Paulo Railway Company. 168-

[71; congestion on, ]69; freight 
rates of, ]7[, grades on, 21 

Sio Paulo, state of, 21, 59. 60, 65. 
75. So. 88; agricultural develop
ment of, 174. contract with Saro
cabana Railway, 76; control of 
SorocabotUJ, ]61; operation of 
Sorocabana, 72 

Sao Paulo Rio Grande Railway. 
T. 33, p. 211 

Seligman, E. R. A .• 14 
Sergipe, 55 
Silva, Oodimiro cia, 38 
Silva, Rodrisa Augusta da. 41. 42 
Singewald, Joseph T., a2 
Slaves. freeing of. 44 
Sobral. 40 
Sorocab •• ",. accidents. 76. 78, 79. 

106, 107. 120. 126; ballasting of. 
101, 189; capital, need of, 16; 

Capital Expenditures 1919-20 by 
State of Sao Paulo. T. 9, p. 
191; Capital Expenditures of 
State of Sao Paulo in Rebuilding. 
T. 10, pp. 191, 192; Coffee, 
Tons and Ton Kilometers 
Handled, T. 53. p. 230; com
modities handled, 100; commodi~ 
ties. T. 7. p. IBg; Crushed Rock 
Ballast Applied. T. 8, IBg; dis
agreement between state and 
company as to assets, 78; Dis~ 
tance of Each Ton Hauled and 
Each Passenger Transported. T. 
60, p. 235 ; 12S ; employees, 
number of, 101, 126; failure of, 
60: financial condition of, 60, 61, 
70, 104. 105, 123; freight, Per~ 
centages of Total Freight of the 
Most Important Commodities, T. 
7. p. IBg; Freight Rates in Mil
reis per Ton, T. 17, p. 196; 
freight rates. 123, 124; legi51a~ 
tion, rescission of contract, 1918, 
80; maintenance of permanent 
way. 102: Maintenance of Per~ 
manont Way. Materials Replaced 
aDd Ballast Laid. T. 52. p. 230; 
uulintenance, 78. 19. 120 j opera
tion, The Sorocabana Under 
P.'jvate Operation, 1910-19, T. 6. 
p. IBg; Passenger Rates in Mil
reis, T. 61, p. 235 j passenger 
rates, 123; publication attacks, 
71: rates, 8.t; receipts, Percent~ 
age Total Receipts from Freight 
and Passenger Service, T. 57. p. 
233; receivership of parent com~ 
pany, 101 ; repair shops. 102, 122; 
rolling stock, 122, 100, 101; state 
concessions. 1923. 92; subsidiary 
of Brazil Railway Company. 76; 
subsidy, direct, 31; terrain, I~, 
J21: Terrain, Rolling Stock, and 

~~=. '~;28T:'':; ~f~ffi~ 
ciency, 1910-19, T. II, p. 193; 
traffic changes. 76, 101. lOS, 120. 
121; in, 120. 121; traffic, growth 
of. 76; wages 163 

Splawu. Walter M. W. lIJ, 161 
Subsidy. by government of private 

capital. 19, 155. 113 
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