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INTRODUCTION
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Any one who drives an gutomobile from a through
highway into a large city center will at once realize the
traffic congestion which needs to be relieved.

Traffic has become a regional as well as a local
problem, and future growth must be met more frankly and
scientifically than in the past. "Traffic" is like "mumps",
simply a name, a disease. It is a result, not a cause. The
disease, after accurate diagnosis, can be treated. But a
cure requires scientific study, often 2 major surgical oper-
ation, and eventually a large pill for repairs. The longer
the delay, the larger the bilil.

S0, in order to cure this traffic congestion it
must first be examined by a doctor with careful and detailed
analysis of its cause and development and then treated with
medicines,~=-the laws, regulations and the physical devices.

This thesis is arranged in two parts: I. Highway
Traffic; and I1, Highway Traffic Regulation. The former in-
cludes the causes and development of highway traffic, and the
latter includes highway traffic laws and regulations and
physical traffic devices.

It is the intention of the author that concrete
discussions and illustration of subjects are followed in this
paper 1o secure the better and clearer understanding.

IOWA STATE COLLEGE SUE-HIN PAN
Ames, Iowa
1926
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HIGHWAY TRAFFIC AND ITS REGULATION
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PART OliE--~-HIGHW/AY TRAFFIC
CHAPTER ONE. The Growth of Automobile Registration.

The traffic problem is not a problem recently developed
but it has existed since the beginning of civilization. In Rome,
"Caesar found it necesgsary to issue an order prohibiting the pass-
age of wagons through the central district for ten hours after
gunrise."” * But the recent development of automobiles with the
growth of the population concentrated in s limited area is the
cause c¢f traffic congestion the solution of which we now face.

The horse-drawn vehicle is rapidly disappearing. New
York affords an interesting example., In 1918,15,587 public
horse~drawn cgrts were licensed; in 1919 the number was 13,017;
in 1920, 12,810; in 1921, 9,782; and in 1922 the number had de-
creased to 8,661. According to figures given out by the Bureasun
of Census, the city horses decreased by more than one half be-
tween the years 1910 to 1920,

With the cheaper production of automobiles and better
living of the population, the uses of the automobile were in-
creased, Table la shows the production and registration of
motor vehicles registered up to 1924 with over seventeen millions
of vehicles registered.

Table 1b shows the car and truck growth in production
and registration compared, from 1895 to 1924, inclusive, which
shows that trucks are increasing rapidly due to the development

of the field of highway transport.

ﬂ*Mnnro, Municipal Government and édministration; Pp 22, MacMillan

Co., Ney york City, 1923, (26

Ve




Tab. 1 a.

Produciion and Registration
of Moter Vehicles 1895-1924

Per Cent Gain
Over Preceding

Per Cent Gain
Over Preceding

Year Production Year Registration Year
1895. .. 4o 4.o.......
1896. . 25, ... 16........
1897. .. 100.............. 90........
1898. .. 1,000.............. 800........
1899. .. 2,500.............. 3,200........
1900. . . 5000.............. 8,000........
1901. .. 7,000. . 409, . 14,800. . ..859,
1902. .. 9,000. . 299%. . 23,000. . ..559%,
1903. .. 11,235. . 25%. .. 32,920... 439,
*1904 . . 22,830.... 1009%.. 55,000....679,
1905. .. 25,000. . 119%,.. 78,000. . ..429,
1906... . 34,000.. 36%. . 107,000....379,
1907. .. 44,000. . 30%. . 142,000. . . .339,
1908. .. 65,000. . 48%. . 197,500. .- .399,
*1909... 130,986.... 100%,.. 312,000. .. .589%,
1910... 187,000.... 439%.. 468,500. . ..509%,
1011... 210,000.... 129.. 639,500. . ..369,
1912. .. 378,000 82%. . 944,000. . . .489,
1913... 485,000 28%. . 1,258,062. . ..339%,
*1914... 569,054 189%,. . 1,711,339....369,
1915... 892,618 57%. . 2,445,666. . . .439,
1916... 1,617,708 81%.. 3,512,996. . . .449,
§1917... 1,868,949.... 159%,.. 4,983,340. . . .429,
§1918... 1,153,638....—38%.. 6,146,617. . ..239,
1919... 1974,016.... T719,.. 7,565,446. . . .239,
1920. .. 12,205,197.... 129%,.... 9,231,941....229,
1921. .. 11,661,550....—259%,. ... 10,463,295. . ..139,
1922. .. 12,659,064.... 609%,.... 12,238,375....179,
1923... 14,086,997.... 53%....15,092,177....239,
1924. .. 13,617,602....—119%,.... 17,591,981....179,

*From U. S. Census Reports.

§Froduction figures compiled by Automotive Products Section, War Industries Board, from
sworn statements by manufacturers.

tIncludes motor vehicles of U. S. design made in Canada.

NOTE:—Registrations by States are given on pages 69-75, by Cities on

pages 76-77.
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Car and Truck Growth in
Production and Registration Compared

PRODUCTION

Passenger Cars Trucks
........ 4 R
........ 25 e
........ 100 R
........ 1,000 R
........ 2,500 e
........ 5,000 AU
........ 7,000 e
........ 9,000 e
........ 11,235 e
........ 22,419 411
........ 24,550 450
........ 33,500 500
........ 43,300 700
........ 63,500 1,500
........ 127,731 3,255
........ 181,000 6,000
........ 199,319 10,655
........ 356,000 22,000
........ 461,500 23,500
........ 543,679 25,375
........ 818,618 74,000
........ 1,525,578 92,130
........ 1,740,792 128,157
........ 926,388 227,250
........ 1,657,652 216,364
........ 1,883,158* 322,039*
........ 1,514,000* 147,550*
e 2,406,396* 252,668*
........ 3,694,237* 392,760*
........ 3,243,285* 374,317*

REGISTRATION
Passenger Cars Trucks
4 ...
6 ...
9 @ ......
800  ......
3,200  ......
8000  ......
14,8300  ......
23,000  ......
32,920  ......
54,590 410
- 77,400 600
105,900 1,100
140,300 1,700
194,400 3,100
305,950 6,050
458,500 10,000
619,500 20,000
902,600 41,400
1,194,262 63,800
1,625,739 85,600
2,309,666 136,000
3,297,996 215,000
4,657,340 326,000
5,621,617 525,000
6,771,074 794,372
8,225,859 1,006,082
9,346,195 1,118,520
10,864,128 1,375,725
13,479,608 1,612,569
15,460,649 2,131,332

*Includes Canadian Production. Canadian production table is on page 9.
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STATE 1918
Algbama............. 46,171
Arizona.......eeeeenn ,905
Arkansas.......eee... 41,458
California...ceevevnes . 407,761
Colorado.... tenee 124
Connecticut,.......... 86,067
Delaware......... sene 12,955
District of Columbia... 30,490
Florida...e.ovevecenns 54,186
Georgia..ooovrerveans 104,676
Tdaho...oveunnennnnnn 32,289
IIinoiS .. e covvrvnnnnns 389,620
Indiana...cooeeeeenns 227,160
Iowa... 278,313
Kansas....... 189,163
Kentucky..ooveveeennn 65,884
Louisiana............. 40,000
Maine....o..ovenenne. 44,572
Maryland (2)......... 74,666
Massachusetts. ........ 193,497
Michigan............. 262,125
Minnesota,........... 204,458
Mississippi....o.. . cees 48,400
Missouriv.e convveeesas 188,040
Montana.....ooenvons 51,053
Nebraska............. 173,374
Nevada.............. 8,159
New Hampshire....... 24,817
New Jersey........... 155,519
New Mexico.......... 17,647
New York............ 459,288
North Carolina... 72,313
North Dakota.... 71,678

hio...vvereans ceeees 412,775
Oklahoma,......v0... 121,500
Oregon....,ecevvnenn. 63,324
Pennsylvania. [P 394,186
Rhode Island........ . 36,218
South Carolina........ 55,492
South Dakota.,....... . ,521
Tennessee.covuvsvena. o

[ % 251,118
Utah.iioiiannencnnans 32,273
Vermont.............. 22,553
Virginia..cooeeeerenn. 72,228
Washington........... 117,278
West Virginia......... 38,750
Wisconsin.,.......... 196,253
Wyoming....covvneess 16,200

Totals........ ves 6,146,617

be

Growtih of State Re@isfrm:;ow

Total Motor Vehicle =+
Registrations by States—1919-1924

(Figures from U. S. Bureau of Public Roads)

STATE

Alabama..............
Arizona....covoeeeenoes

California....... NN
Colorado........euuun

Connecticut...........
Delaware.........c....
District of Columbia...
Florida...............
Georgia...oooevnnnornn

KentucKy..cooeevrnennn
Louisiana..........c...

Maryland?............
Massachusetts.........

Mississippie..eiaenas,
MiSSOUTT . cavesniennnn

Montana.............

Nebraska......covenes
Nevada.............0.

New Hampshire.......
New Jersey....covnuen
New Mexico..........

Oregon.vveveennssans
Pennsylvania......... .
Rhode Island......... .
South Carolina........
South Dakota.........

Virginia. ..

Washington.
West Virginia
Wisconsin. ..
Wyoming.............

Totals.........

3
Fe

1919 1920 1921 1922 1923 1924
58,898 74,637 82,366 90,052 126,642 157,2€2
28,979 34,601 35,611 38,034 49,175 57,828
49,450 59,082 67,408 84,596 113,300 141,983

477,450 583,623 680,614 861,807 1,100,283 1,319,394
104,865 129,255 145,739 162,328 188,956 213,247
102,410 119,134 134,141 152,977 181,748 217,227
16,152 18,300 21,413 24,560 29,977 35,136
35,400 34,161 40,625 52,792  ° 74,811 88,762
55,400 73,914 97,957 116,170 151,990 195,128
137,000 146,000 131,976 143,423 173,889 207,688
42,220 50,861 51,204 53,874 62,379 69,227
478,438 568,924 663,348 781,974 969,331 1,119,236
227,255 333,067 400,342 46¢,939 683,342 651,705
364,043 437,378 461,084 500,158 571,061 616,128
228,600 294,159 289,539 327,194 375,591 410,891
90,008 112,683 126,802 154,021 198,377 229,804
51,000 73,000 77,885 102,284 136,622 178,000
53,425 62,907 77,527 92,539 108,609 127,178
95,631 102,841 136,249 165,624 169,351 198,398
247,182 274,498 360,732 385,231 481,150 570,578
325,813 412,717 476,452 578,210 730,658 867,545
259,741 324,166 323,475 380,557 448,187 503,437
59,000 68,486 65,039 77,571 104,286 134,680
244,363 297,008 346,437 392,523 476,598 540,500
59,324 60,650 58,785 62,650 73,828 79,695
200,000 219,000 238,704 256,654 286,053 308,715
9,305 10,464 10,821 12,116 15,699 18,118
31,625 34,680 42,039 48,406 59,604 70,932
190,873 227,737 272,994 342,286 430,958 504,217
18,082 22,100 22,559 25,473 32,032 41,680
566,511 676,205 812,031 1,002,293 1,204,213 1,412,879
109,017 140,860 148,627 182,550 246,812 302,232
82,885 90,840 2,644 99,052 109,266 117,346 .
511,031 621,390 720,634 858,716 1,069,100 1,241,600
144,500 212,880 221,300 249,659 307,000 369,903
83,332 103,790 118,198 134,125 165,962 192,615
482,117 570,164 689,589 829,737 1,043,770 1,228,587
44,833 50,477 54,608 66,083 76,312 95,482
70,143 93,843 89,836 95,239 127,467 161,753
104,628 120,395 119,274 125,241 131,700 142,396
80,422 101,852 117,025 135,716 173,365 204,680
331,310 427,693 467,616 526,238 688,233 801,712
35,236 42,616 47,485 49,164 69,525 68,316
26,807 31,625 37,265 43,881 52,776 61,179
94,100 115,470 139,200 168,000 218,896 261,945
148,775 173,920 185,359 210,716 258,264 295,443
50,203 80,664 3, 112,763 157,924 190,734
236,290 293,298 341,841 382,542 457,271 525,221
21,371 23,926 26,866 30,637 39,831 ,639
7,565,446 9,231,941 10,463,295 12,238,375 15,092,177 17,591,981

3 Maryland registrations prior to 1923 include non-resident registrations.

o
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The recent increased use of busses and trucks, due to
their economy and convenience are worth notice. Highway trans-
port of today is not only 2 means to support other kinds of
transportation, but it is an independent kind of transvortation
which has its own large field to serve., Tables 2b~e show the
total motor vehicle registration for 1921, 1922, 1923 and 1924
with spocial clagsification inio sars, Trucks, vusses, etc,
tabulated by the Bureau of Public Roads. Notice the rapid ian-
crease of trucks and commercial cars from 965,241 in 1921 1o
2,131,332 in 1924,

Table 2h., MOTOR VEHICLE FEGISTRATION BY CTLASSES

1921.

(7)
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(a) Includes motor truck registrations.

(b} Trucks registered since May 1, others in-
cluded under pessenger cars.

(d) Does not include 8,439 non-resident Easstngrr
cars and 1,023 non-resident trucks.

(i) For period July-December inclusive.

(1) Includes approximately 12,000 non-resident
passenger cars. .

(m) Includes approximately 2,000 non-resident
trucks.

(o) Does not include 1,752 cars and trucks owned
by States, citics and counties.

Tab. B« IOTOR VEHICLE REGIZTRATION 1Y CLA3SES
Total Car Trucks and
and Truck Passenger Commercial Tazxis and Motor
State Registration Cars Cars Buses Trailers Cycles
Alabama.............. 82,366 69,422 9,110 3R3M4 ... 810
Arizona.............., 35,049 31,069 3,980 562 ... 440
Arkansas.............. 67.408 66,480 928(d) ...... 4 174
California............. 663,251 645,522 17,729 ..., ... 35,092
Colorado.............. 145,739 136,336 9,403 45 2,868
Connecticut........... 132,804 108,692 24,112 1p337 ... 5282
Delaware............. 21,413 21,413(@)  ...... 67 S41
District of Columbia. . . 40,625(d) 33,654 5177 1,7 L. 1.101
Florida............... 97,957 83,111 14846 ... L L 1.296
Georgia 131,976 131,976(@)  ...... ... 1,232
Idaho....... ........ 51,294 46,935 4359 ... L. T44
Illinois 663,348 583,441 79907 ... ... 8,898
Indiana 400,342 357,025 43317 ... 1,851 7.524
Towa................. 461,084 430,118 30966 ... .. 344 3.897
Kansas (iy....... ... 289,539 267,891 21648 ...... Ll 2,271
Kentucky............. 126,802 110,602 15,025 1,176 .. .. L.
Louisiapa........ ... .. 77,885 67,311 10,574 479
Maine................ 77,527 67,591 9936 ... 1,525
Maryland...... .. .. 136,249 120,231 (1) 11,597(m) 4421 ... .. 5,271
Massachusetts. ... .. 360,732 305.471 65261 ... .. 472 12,048
Michigan. ... .. 476,452 426,687 49,765 4,330 6,195
Minnesota.. . . 323.475(0) 299,100 24375 820 3.150
Mississippi. . . 65,039 65,039(a) e
Missouri.... 346,437 346,437(a) ... ... 3,609
Montana..... ... .. 58,785 58,785(a) ...... . 472
Nebraska. .. ... .. .... 238,704 219,781 18,923(p) 322 1,866
Nevada...... C 10,821 10,000(q) 821 131
New Hampshire. . . 42,039 36,994 5,045 S 2,358
New Jersey.. . ....... 272,994 248,477 24,517 857 9,723
New Mexico........... 22,559 21,155 1,404 e e 152
New York(r). .. 779,344 630,791 148,553 32,687 3.213 26,998
N. Carolina(i)......... 148,627 134,884 13743 ...... ... 1.274
N. Dakota............ 92,644 90,221 2423 ... ... 811
Ohio................. 720,634(t) 622,044 88,590  ...... 4,801 17,203
Oklahoma............. 221,300 221,3000(@)  ...... Lioeee o aaae.. 1.013
Oregon............... 118.095 103.735 14,360(u) 103 290 3,164
Pennsylvania,......... 689,589 632,541 57,048  ...... 951 21,111
Rhode Island. ......... 53,355 43,662 9,653 1,263 41 1,761
S. Carolina............ 89,836 82,993 6843  ...... 59 ...
S. Dakota............. 119,274 110,997 8277 ... ... eraae
e 117.025 102,795 4230 ... L. 1.043
467,616 467.616() ...... .. ..... ... 3,905
50,185 40,562 9623  ...... ... .. 909
37.265 33,778(v) 3487 ... L. 965
Virginia............. - 139,200 122,000 17200 ..., ... 2,100
Washington........... 185,359 154,239 27,739(w) 3,381 797 3.913
West Virginia. . ....... 93,940 77,397 16543  ...... ... 1.539
Wisconsin............. 341,841 320,577 21264 ... L.l 6.423
Wyoming.......... .. 26,866 23,966 2900 ... .. L. 322
Totals 10,448,632 9,432,844 966,241 60,547 19,264 214,781

(p) Includes motor bus royistrations.

{q) Does not include 179 cars owned by State
: and cities.

(r) 11 months, February-December inclusive.

(t) Does not include 2,800 cars and trucks owned
by State, cities and countics.

(u) Includes 5223 i i
than 1 oo capc'ommercul vehicles of lese

(v) Does not include 490 trucks owned
by State and cities. and °

{w) Does not include 1,891 State vehicles.

192°




Tab. 2¢

STATE

Alabama,..........
Arizona..,,

Arkansas, , .

California....... e
Colorado. . ., .. ceeen
Connecticut., .., .. .e
Delaware... ..., .

Dist. of Columbia, ,
Florida............
Georgiaa.,........,

Indiana............
lowa..............
Kansas........... .
Kentucky....... e
Loutsiana......,....
Maine.............
Naryland..........
Massachusetts. ... ..
Michigan..........
Minnestoa.,.......
Mississippi....... ..
Nissouri...........
Montana..........
Nebraska..... ... .
Nevada............
New Hampshire. . ..

New Jersey. ...... .
New Mexico. ... ..
New York........ .

Orcuon...
Pennsylvania...... .
Rhode Island....,..
South Carolina.....
South Dakota.,....
Tennessee, . ... reees
Texas.............
Utah..............

Wyoming..,.......

Totals, . ......

Tk

XOTOR VEHICLE REGISTRATION

Passenger Cars
Taxlicabs
Total Private Buses
Motor Cars Passenger and
and Cars Cara for
Trucks Hire
(m)
90,052 77473 2,710
38,034 33.774(x) P
84,596 76,696 RS
861,807 R22,491 ceen
162,328 151,499 e
152,977 124,608 2,447
24,560 21,810(x) e
52,792 43,509(a) 2,560
116.170 94,175 2,767
143,423 126,498 P
53.874 49,393 e
781.974 682,250 .,.. .
469,939 413,410 vevaee
500,158 468,716 [
327,194 303,725 PN
154,021 136,627 .. .
102,284 K7,003 [
92,539 78,697 e
165,624 150,523(j) 3.225
385,231 325,307(d) Verees
578.210 518,127 Ceseae
380.557 341,322 [
72,571 71.000 Vesese
392,523 352,929 e
62,650 55,682 e
256,654 233.658 e
12,116 10,759(x) PR
48,406 42,270 PR
342,286 258,540 9,237
25,473 23,820(x) ees
1,002,293 781,070 35,365
182,550 163.600 Cerees
99,052 96,080 R
858,716 710,381 vees
249,659 221647 (xy ...,
134,125 118,035 592
829,737 763,916 P
66,083 51,804 1.503
95,978 88,757 eaan
125,241 116,144 ... ...
135,716 119319 ...
526,238 467,209(xy L, ..
49,164 {1942 L. .
43,881 41.2141 i
168,000 145000 ...,
210,716 176,074 2,701
112,763 101,301 6,352
382,542 356,143 e
30,637 27410 L.
12,239,514 10,793,930 69,459

¥y C1

-—

Motor
Trucks
and
Commercial
Cars

9,869
4,2600{x}

2,750(x)
6,723104)
19,228
16,925
4.481
00,724
56,529
31,422
23.169
17394
15,281
13,842
11,876(j)
69,924(d)
60,083
39,235
6.571
39,594
6,968
22,996
1.3571x)
6,136
74,509
1.653(x)
185,858
18,950
2,972
117,832
27,962 (x)
15,498(1)
65,821
12,776
7.221
9,007
16,397
58,939(x)
7.222
2.640
23,000
31,941
5.110
26,399
3227

1,375,725

(a) Does not include 19,926 non-resident cars nor 1.K36 non-resident trucks.
wd} A total of 65,141 re-registrations deducted pro rata from cars, trucks, and motorcycles.

(1) Includes 4,763 commercial cars of less thiain one ton capacity.

il

SR

2

3.417

tj) lnclut.ica approximately 12,000 non-resident cars and 2,000 non-resident trucks.
(m) For -ine months, March 1 to December 31 inclusive.
1) Where hlanks occur no data could be secured as to the number of trailers in the State.

{x) Estimated division of passenger cars and trucks by N. A. C. C. State keeps no

1922

Motor
Cycles

AR
424
238
16,301
2,770
4,386
427
2,357
1,456
1,136
703
8,156
6.598
3.570
2315
1.042
509
1.321
4,981
10,047 ()
5.160
3.240
100
2,792
397
1,856
112
1.883
9,284
163
25,175
L1
764
15,339
952
3.200
193146
1,431
557
654
1,680-1)
3.101
PR R4
Kty
1K)
3.816
1.361
5,718
304

182,762

separate record.,
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e o REZISTRATION B CLMTZL, 1022
. TABULATION BY STATES OF MOTOR VEHICLE REGISTRATION
A . :
a0 (Figures from Bureau of Public Roads,
Grand ‘Taxls,
Total Private Busses
STATES Motor Passenger Motor and Motor-
Vehicles Cars Trucks Cars for Cycles
Hire!
Alabama.......oevuevnnn 126,642 109,535 13,845 3,262 599
ATiZONA...eveiiesinanes 49,175 42,176 6,565 434 392
Arkansas,........o000es 113,300 102,000 11,300  ...... 300
California.....oo0veennn. 1,100,283 1,056,756 43,527 14,694
188,956 175,669 13,287 veas 2,473
181,748 148,791 29,140 3,817 4,450
29,977 24,709 5268 ... . 467
74,8113 65,6813 7,187 1,9432 1,772
151,990 125,140 23,530 3,320 975
173,889 151,325 22,469 95 1,011
62,379 57,200 5179 ... 655
969,331 847,005 122,326 ...... 7,611
583,342 510,114 73,228 ... 6,042
571,061 534,796 36,265 0 ... 3,044
375,594 349,038 26,656 ... ] 1,950
198,377 177,834 20,543 RN 844
136,622 116,003 20,619 ... 400
108,609 90,177 15,614 2,818 1,400
169,351 153,661 11,609 4,081 4,846
481,150 407,645 73,505 ... 11,033
730,658 657,148 72,000 1,510 4,165
448,187 399,404 48,783 3,220
104,286 93,846 10,440 114
*Missouri........ AN 476,598 430,340 46,258 2,570
Montana......coeeveenes 73,828 65,449 8,379 veeees 374
Nebraska.....o.oovannes 286,053 259,382 26,670 ... 1,608
15,699 13,699 2,000  ...... 112
59,604 52,608 69%  ...... s 1,987
430,958 330,552 89,105 11,301 8,811
32,032 29,032 3,000 ... 215
New York..ovivnennnnn. 1,204,214 962,681 203,846 37,686 22,153
North Carolinat?,........ 246,812 225,488 21,324 P 1,300
North Dakota........ e 109,266 105,958 3,287 21 645
Ohio. . oueiiniereinnnnns 1,069,100 927,200 141,900 PN 15,000
Oklahoma.............. 307,000 288,424 18,576 ... 2 823
Oregon...covvevnesennns 165,962 152,1351¢ 12,987 840 3,140
Pennsylvania............ 1,043,770 969,36117 74,409  ...... 19,220
Rhode Island... coes 76,312 60,620 13,930 1,762 1,575
South Carolina.......... 127,467 115,892 11,576 ... 547
South Dakota,.......... 131,700 121,164 10,536 RPN 471
Tennessee.sevvveienennns 173,365 154,181 19,184 ..., 751
TeXAS. et v eeenssanonsnn 688,233 688,23318  ...... T L 3.346
Utahivieiivieernnnonns 59,5625 51,625 7,900 ..., 766
Vermont.....oevvenuenns 52,776 49,420 3356 0 ... 839
Virginia, ..oooiiieiennnn 218,896 187,977 30919 ... 1,813
‘Washington............. 258,264 218,580 37,100 2,584 3,560
West Virginia.......... . 157,924 143,548 7,45619 6,920 1,353
Wisconsin. ..oovevaeeane 457,271 422,718 34,553 veeeee 2 5,645
Wyoming..oe.euvnueenns 39,831 35,294 4,537 veveds? 291
Totals........... 15,092,177 13,457,214 1,552,569 ' 82,394 171,372

IWhere no data are given these vehicles are not
senger cars or trucks. sIncluded with passenger cars.

resident registrations. SIncluded with trucks. .
1#Includes ambulances and commercial cars under 1 ton capacity.

1Includes 88,650 commercial vehicles having a chassis weight of less than 2,000 pounds.

motor trucks. *Solid tire vehicles only.

'~

registered ag a scparate class, but included with pas-
sIncludes re-registrations but does not include non-

#Includes

et gt
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INDIVIDUALLY AND COMMERCIALLY OWNED

Officlal
Cars and

STATES Grand Total Taxis, Busses, Trucks Motor
Motor Passenger Motor and Cars Owned by Cycles

Vehicles*! Cars! Trucks! For llire  State, etc.?
Alabama.............. 157,262 135,777 18,688 2,797 H 549
Arizona .............. 57,828 50,233 7,595 3 903 372
Arkansas. . 141,983 125,368 16,615 s 458 295
California............. 1,319,394 1,125,381 194,013 ‘ . 12,325
Colorado............. 213,247 197,361 15,886 5 1 2,226
Connccticut. . 217,227 180,542 33,776 2,909 1,110 4,211
35,136 29,075 6,061 ) 3 325
88,762 78,846 9,916 s 1,351 1,889
195,128 157,519 34,192 3,417 3 733
207,688 181,268 26,275 145 3 750
69,227 61,600 7,627 3 930 619
IHinOiS. v ouvvennnnss 1,119,236 978,428 140,808 3 s 6,873
Indiana............... 651,705 566,736 81,969 ) 1 4,822
ToWa. oo 616,128 575,210 40,918 5 2,400 2,597
Kansas...... 410,891 370,951 39,940 2 1,947 1,632
Kentucky 229,804 206,064 23,275 465 1,044 724
Louisiana............. 7178,000 7150,900 121,100 v 1,000 510
Maine.......... oo 127,178 105,040 19,001 3,137 854 1,288
Maryland............. 198,398 184,398 11,183 2,817 a 3,462
Massachusetts......... 1570,578 1486,952 183,626 ’ %900 10,778
Michigan............. 867,545 784,070 83,475 » 3 3,644
Minnesota............ 503,437 465,165 37,823 149 2,171 3,080
MisSisSippi..o.eenn.ne - 134,680 122,117 12,563 ’ 2 96
MISSOUFT . ..o e enirens 540,500 489,356 51,144 s 1,203 2,139
Montana. . ........... 79,695 69,824 9,871 3 979 293
Nebraska.,............ 308,715 277,449 31,266 : 2 1,342
Nevada.............. . 18,118 16,236 1,882 J 336 m
New Hampshire....... 70,932 63,662 7,270 3 2 1,750
New Jersey........... 504,217 393,785 99,288 11,144 74,200 8,053
New Mexico. . . 41,680 39,890 1,790 3 s 228

New York. . . 1,412,879 1,136,678 236,012 40,189 !

North Carolina 302,232 272,552 27,480 2,200 8,910 1?’3%
117,346 112,664 4,682 ) 317 '500
1,241,600 1,076,800 164,800 s 5,400 15,000
369,903 2,856 27,047 s 3 '733
192,615 s 15,057 3 3 2,764
1,228,587 1,043,692 178,122 6,773 3 17,540
482 76,666 . 1,569 s 1,428
161,753 146,639 15,114 ) 1,067 477
142,396 131,190 11,206 s 3 305
204,680 183,891 20,789 ’ ' 682
801,712 735,270 62,754 3,688 : 2,634
68.316 59,453 8,863 3 500 '731
161,179 157,072 134107 s 123 779
261,945 220,000 41,643 302 3 3,000
295,443 251,466 41,555 2,422 3,701 3,164
190,734 163,907 22,171 4,656 ' 1,407
§25,221 475,182 X 3,005 3038
43,639 38,831 4,808 s 177 '252
17,591,981 15,371,570 2,131,332 89,079 44,986 153,925

':[1210? not ‘i)nclu?c mow:;1 cyclesk ant? omcizg cars and trucks.

et number of cars and trucks shown when possible, excluding re-registrations and non-resi is-

trations. Federal, State, or other Government owned cars and ngucks, not rcgis?cr:;d gsggeggtr;gal;_
ing licenses, are also excluded in grand totals, unless noted.

2—Recorded in private cars and trucks.

3—Not separately recorded.

«—“Motor Trucks’ includes solid and pneumatic types, also taxis, busses, etc.

t—Included with private passenger cars.

9—Statcownedcarsonly. 1—Includes non-resident registrations.

18 v ——eciiy
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THE GROWTH OF URBAN AUTOMOBILE REGISTRATION

In the following table the total automobile

registration of large cities are shown.

Table 3.

TOTAL AUTOMOBILE REGISTRATION OF LARGE CITIES

CITY 1922 1923 1924

Albany, New York 16,282 23,768

Baltimore, Maryland 7,276 82, 650
Boston, Mass. 52,000 70,156 :
Buffalo, New York 50,300 87,000 i
Chicago, Illinois 210, 500 265,233 310,838 ;
Cineinnati, Ohio 45,822 64,205 81,210*
Cleveland, Ohio 98,670 165,477 191,580
Denver, Colorado 46,124 56,481 62,376
Detroit, Michigan 169,983 230,594 260,551
Indianspolis, ILnd. 56,960 62,174 83,400
Kansas City, Mo. 62,650 59,950 81,281

Los Angeles, Cal, 196,710 426,935 ‘
Milwsukee, Wis, 39,720 72,963 72,490
Minneapolis, Minn. 70,478 56,978 90,000

New York, N, Y, 300,972 363,590 430,842

San Francisco, Cal, 75,730 88,254 105,038
Seattle, Wash, 60,600 66,642

St. Louis, Mo. 91,777 108,425

Washington, D, C, 52,792 101,986

* 28 bus lines.

(8)




THE WORID REGISTRATION OF AUTOMOBILES

In regard to the registration of automoblles in the

|
E world, it is interesting to note that the United States had
|

i 10,448,632 automobiles registered against the total registration

the total.

- or 84% of the %total.

981, or 83% of the total.

countries by years.

Table 4.

Country
10144
- Argentina 10,000
. Belgiun 10,000
i Canads 46,600
{Chins
. Denmark 8,000
: france 100,000
. Germany 57,300
' G, Britain
& Ireland 245,900
- Italy 12,000
' Japan
. Mexico 4,000
. New Zealand 8,000
'Russia
| Spain 8,000
i Switzerland

of the world of 12,528,272 in January, 19Z22.

At the end of 1922 the world registration was

The following table gives the registration in some

THE WORLD REGISTRATION OF AUTOMOBILES

( From Bureau of Foreign Domestic Commerce.)

Total Number by Year

Jdan, Dec.
1922 1922
70,000 82,417
18,500 36,000
469,310 509,670
8,150 8,421
14,000 22,261
236,148 295,876
60,000 128,092
497,532 498,271%
53,000 53,600
12,260 8,711
25,000 20,734
37,500 37,500
13,0007
41,000 41,000
18,011 19,011

1923

85,850
57,000
642,571
8,847
42,201
444,812
152,068

642, 853%
75,000
10, 500
24,486
44,864
14,000
53,000
23,039

This gives 83% of

\ 14,507,588 and in the United States alone there were 12,239,114

In 1923 the world registration was 18,023,~
584 and the United States had 15,092,177 or 88% of the total., In

1924, world registration was 21,264,752 and United States, 17,591, -

1924

130,000
92,700
638,794
10,102
47,352
575,000
219,990

770 ,830%
95,000
22,111
35,000
60, 600
15,000
70,000
29,848

United States 1,500,000 10,448,632 12,239,114 15,092,177 17,591,981

' The World

12,528,272 14,507,588 18,023,584 21,264,752

g@From German Survey

I

*United Kingdom
&t

#Plus trucks unknown




THE FUTURE REGISTRATION OF AUTOMOBILES

As you will see in the next diagram, the automobile
registration seems to continue to increase for five or six years
normally but as soon as the ratio reaches t0 one automobile Tor
Tour persons then it will quite likely change its trend of growth
and will be directly proportioned to the increase of populatvion.

The estimation was set to foliow the normal trend until
1920 and the registration was assumed to about 50,750,000, as the
population in that time will be about 122,500,000, It gives about
| one automobile for every four persons for the United States.

Afver 1930 it will be likely to inerease in registration
directly proportional to the population; i. e., the yearly auto-

' mobile registration will be one-fourta of the population of that
:year.
This will be discussed further in the chapter on

. "Automobiles, Highways and Population.”

(1C)
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Chapter Two. The Development of Highways

The rural public roads of the forty-eight states; that
is, the public roads locasted outside the limits of iucorporated
villages, towns, and cities, had on January 1, 1922, & btotal
length of 2,941,294 miles and according to the latest survey by
the United States Bureau of Public Roads in 1924 found that there
were 259,721.3 miles of highways in the State system and 2,743,-
195.2 miles of highways in the County and the Loecal Road Systems.

In 1904 the totsl mileage of rural roads smounted to
2,151,379 miles, of which 153,530 miles, or 7.14 per cent, were
improved with some form of surfacing. By the close of 1921 the
rural roads had increased to 2,941,294 miles, of which 387,760
mileg, or 13.17 per cent, were surfaced. And in 1924 the rural
roads had increased to 3,002,916.5 miles, of which 467,905.6 miles,

or 15.58 per cent, were surfaced.

Table 5 shows the total mileage of all rural rocads and
total mileage surfaced as of 1904, 1909 snd 1921, Table 6 shows
the total miles of existing roads in state highway systems at the
end of reported year, 1924, Table 7 shows the total mileage of
existing county and local rural roads at the end of year 1924; and
table 8 shows the federal aid road mileage as of January 31, 1926.

Some street conditions of typical cities are also shown

in Table 9, with total mileage and different widths.

(11 )




TABLE S—Total miléage all rural roads and total mileage surfaced as of 1904, 1909, 1914, and 1921. . s .

Total road milcage : . Miles surfaced Percentage surfaced
8tates AR "
1021 1914 - 008 | T 1904 1921 1914 1909 1904 1921 1914 1909 1804
Alabama. 58,410 55, 446,00 49, 639. 00 089 10,420 4,988.50 3,263.93 1,720.00 17.84 899 6.58 3.43
Arizona . 21,227 12,075.00 | . §5,987.00 |. 5, 987 1,233 253.431 2N, 217,00 5.81 2.09 4.56 3.62
Arkansas 74,866 50,743.00 { = 36,445,00 |° 36, 445 3,871 1,007, 50 1,085.25 236. 00 517 2.16 2.97 .04
California. ..o oo eeicaaaaal 75,889 61,030.00_ | , 48,069.00 46,653 14,275 10, 270. 73 8,587.75 8, 803. 00 18.81 [ 16884 | 17.87 18.87
0701147 -V (s Y 48, 143 39, 780. 00" 29, 693. 00 30,214 4, 598 1,193.87 320. 50 178. 00 9, 55 3. 00 .08 .59
i 12,152 14, 061. 00 12, 683.00 14,088 2,200 2,875,458 3,030. 54 2,360.10 1816} 2116 24.08 10.756
3,933 3, 074. 00 3, 000. 00 , 000 448 243.50. 1886, 44 * 66.00 11,39 4. 62 6.22 220
27, 643 17,095, 00 17,67.00 | 17,374 6,438 2, 830. 47 1,752.35 885. 50 2.20| 15.72 9,07 510
84,912 80, 6:69. 00 : 82, 230. 00 8 18,339 12,342.12 5, 978. 00 1, 634. 00 10.32 1 15.30 7.2 2,86
31,009 24, 396-00 18, 403. 00 18, 163 2,982 679 510. 50 212.00 9. 59 2.8 277 1,16
96, 320 95, 647, 00 94, 141,00 |- 64, 141 11,473 11, 606. 31 8,014, 00 7,924, 00 11,81 | 1202 9. 47 8. 42
76, 246 73,347.00 67,996.00 {- 88, 308 39, 857 30, 962. 40 24,935 75 23,877.00 5227 | 4220 | 36.70 34.96
104, 087 104,074.00. 102, 427. 00 102,448 2, 585 614. 57 2,505.10 1, 664. 00 2.48 .59 245 1.62
128, 551 111,052, 00 98, 302. 00 101, 198 1,100 1,148.85 374.71 273.20 .86 1,03 .38 .27
68, 704 57,910, 00 53,744. 00 57,137 | 15,436 12,403. 28 10,114.95 9, 486. 00 22.47 | 21.40| 1882 16.60
39,803 24, 563. 00 24, 962, 00 24,897 2,771 067,62 34.00 6.96 842 1,32 .14 ——
21,483 23,537, 00 25,528.00° 25,528 2,953 2,762 36 2, 703. 06 2,323. 50 13.75 1 1.74] 10.59 9.10 -
14,772 16, 459. 00 18, 773. 00 16,773 663 2,489.28 2, 142. 30 1, 570. 00 24,80 | 1510 1277 9.36
Massachusetts 18, 868 18,681, 00 17,272.00 17,062 8, 575 8, 505. 89 8, 463. 18 7,843. 80 34.85] 4553 | 49.00 45.89 Pj
Michigan..... 77,283 74, 190. 00 68, 906. 00 69, 296 17,186 7,828. 51 3 7, 025, 50 22,22 10.55| 10.01 10. 14
Minnesota.. 107, 103 03, 517, 00 79, 323, 00 79,324 16, 905 3,967.83 5,416, 85 6, 247. 50 15.78 4.24 6.83 7.87
Mississippi... , 085 45,779. 00 30, 619. 00 698 5, 744 2,133.35 342,25 149. 00 10.82 4.66 .80 .31
Mlssour{) ......................... 111,520 96,041, 00 107,923.00 108,133 7,879 8,712.57 4,755, 50 2,733. 00 7.0 6.98 4. 40 2.53
Montana.......oooo T £4,732 39,204. 00 23, 319. 00 419 1,772 609. 25 95. 00 65.00 274 1.85 .41 28
Nebrasks e eec e ceiasmanan 86, 556 80,272.00 80, 338. 00 79, 462 496 1,204. 54 248. 55 23.00 .87 1. 80 .31 .03
Nevada 26, 057 12,182.00 12,751. 00 2, 168 262, 00 46. 00 64. 00 .64 214 .36 .51
New Hampshire . eeeenoveveeanoa. 13,841 14, 020. 00 15,116. 00 15,118 1,692 1,859.63 1,448. 48 1,203. 00 1222 1 118 9,58 8. 55
New Jersey e emeeooeaeo —————- 14, 060 14, 817.00. 14, 812. 00 14, 842 6,459 5,807, 46 3,377.88 2,422.30 45.92 | 39.80 | 2276 16.32
New Mexico............. —— 45, 549 11,573. 00 16, 920. 00 15,326 1,802 261, 50 04. 00 2,00 3.96 2.20 .61 .01
New YorKo oo cooeecccacaaaas 81,878 79, 308. 00 79, 279. 00 73,798 18, 568 15, 635. 90 12, 787. 36 5, 876. 00 2268 | 19.60} 16.13 7. 96
North Carolina...... ceeevmcmenan 68, 204 50,758, 00 48, 285. 00 49, 763 16, 755 6,003. 75 , 313. 00 1,259, 00 24.57 1 1L.82%1 47 2.53
North Dakota..ueeneoeeeaeans 106, 523 68, 796. 00 61, 503. 00 '59,332 | - 710 | - 955. 00 140. 00 212, 00 . .38 . .36
Ohio - . 84,219 -86,354. 00 * 88,861.00 | 69,439 36, 068 30, 569. 17 24, 106. 00 23, 460. 00 4283 | 3516 | 27.13 33.79
Oklahoma 1134, 263 107, 916. 00. 71,325.00 |. 43, 2, 461 21. 60 36100 |ceoceaanaas 18.33 .11 W50 |
36, 819. 00 . 29,475.00 y 8,050 4,726. 40 2,709. 25 2, 589. 00 1770 | 1283 9.49 7.56
91, 555. 84, 87,386.79 99,777 13,821 9,982, 88 3, 364.76 2, 160. 80 1530 | 10.90 3.84 217
2,170. 00 T 2,120.75 2,361 754 603. 42 1,042.07 1,021. 50 33.15( 31.95] 49.14 43.27
42,226, 00 32,075. 00 41,830 6, 908 3,270. 50 3,534.75 1,878.00 11.17 7.74 ] 11.02 4. 49
96, 306, 00 56, 354. 00 59, 205 548 363. 00 286. 00 151. 00 .47 .37 . .25
'46,050.00 45, 813, 00 48,989 9,878 8,102.00 5,353, 50 4, 285. 00 15.79 ) 172,58 | 1166 8.75
128, 960. 00 .128,971.00 121,409 14, 10, 526. 79 4, 896. 00 2,128.00 8.88 8,18 3.80 1.75
8,810.00 8,320, 00 , 090 2 544 L 15375 TR 00 608. 00 o4l 13001 1223 857
14, 249. 00 14, 406, 00| 14, 521 3, 545 1,442.03 2, 650. 63 1,9053. 50 24151 10.12} 18.40 13.45
y 43,390.00 51,812 7,260 3,000, 57 1,902.75 1,600. 00 12,20 7.32 4,38 3.09
42, 428. 00 34, 283, - 81, 12, 062 4,922.09 4, 520. 68 1,976. 50 26.33 | 11.61 13.19 6.17
32, 024. 00 32, 109. 00 26,178 1,367 ©1,064.97 | . 591. 40 254, 50 3.89 3.30 1.84 .97
75,707, 00 61,000.00 | - 63, 593 19,714 13,399. 47 10,167.33 10, 633. 20 25001 17.60 | 16.64 18.72
14,797, 00 10, 569. 00 10, 47 410 468. 50 416,00 153.00 951 310 3.9 .48
2,445,760.84 | 2,109, 645. 14 2,151,379 | 387,760 257,291, 54 190, 476. 32 153, 530. 40 13,17 10.52| 8.68 7.14

1 Includes about 26,000 miles of section lines declared Public Highways by law but which are not open to general traflic..
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TJABLE M-4 (1924)

U. S. DEPARTMENT OF AGRICULTURE
BUREAU OF PUBLJC_ROADS

RURAL ROAD STATUS SURVEY, 1524 8.P.R. - R.R.5.5. - A-1
TOTAL MILES OF EXISTING ROAODS IN STATE HIGHWAY SYSTEMS,
AT ENO OF REPORTED YEAR, 1524
Yean GraNo Uniuenoveo, | Eaatn, To TovaL GRaveL, |¥atemsound.Surrace-| BiTuaivous Buocx Pavements
Startce Reponr Toraw anp Earym  |EsvastisHed MiLes or Sano- Evc., Macaoam, | Tacareo Macaoau, Sugcr  |Bivuminous| Couent Srares
Enos MiLgaot PamrTiaLLy Graoz, 8 Roao CLavy UNTREATED| UNTREATE] Macaoam Bv AsrraLt | Concreve | Concrete
In Svaroms | Graoco Omaineo Surraced 8 Graver [PEncTRATION Baick [Asemarr| Wooo | Srowne
. ALABAMA 12/3 3,958.0 2,147.7 157.8 1,6582.6 589.0 874.6 35.9 25.3 {{1) 30.8 5.7 74.9° 16.1 -- - 0.2 - ALABAMA
AR i1zowa 12/3 1,984.4 310.6 306.0 1,367.9 -- 1,189.8 - - - 16.0 24.3 138.8 .- -- Taw - AR1ZONA
Arnangas 12/30 6,718.0 2,248.0 1,606.0 2,864.0 - 2,065.0 183.0 48.0 144.0 32.0 261.0 131.0 -- -- - - ARKANSAR
Catiromnia____|12/31 6,400.0 | 2,618.8 [2) 560.0 3.23.2 --_|(2) 750.0 _39.4 - 378.6 o 332.8 | 1,730.3 - -- -- - Catirommia
CoLorapo 12/3 8,%8.0 223.4 5,296.2 3,400.4 - 3,208.5 - -- -- -- - 199.9 - - - - CoLomapo
CommecTicut 6/30 1,821.7 - 153.9 1.667.8 -- 75.1 -~ }1.030.5 193.4 -- $25.2 241.9 1.7 - - - ConnecT 1CUT
DeLawany 12/3 417.8 L - - 417.8 - - - 1.3 2041 -- -- 390.0 6.4 -- - - DeLawane
FLomioa 12/3 | 3,508.5 1,409.3 44.7 2,054.5 385.0 23.0 142.3) 0.4 175.0 | 192.0 25.9 112.0 | 331.0 £8.0 - - Fromioa
Geomaia 12/3 6.235.9 3. 7R 118.2 2,325.6 1,530.0 402.0 35.1 26.4 115.8 21.6 12.2 181.9 0.6 -- - - Geoaata
loasio 12/3 4,071.3 2,1%.9 380.0 1,498.4 8.2 1,327.5 - -- - 5.4 56.2 41.1 -- -- - -- 10ar0
ILuinors 12/31 4,819.5 339.1 1,063.8 3,416.6 - 0.4 0.5 .- 3.4 4.6 -22.0 3,306.7 80.0 -- - -- 1LLInOIg
INO 1 AN 9 3:916.4 9.3 130.7 31776.4 - 1,845.6 9%0.6 29.1 136.2 == 24.1 680. 1 70.2 == 0.5 -- Inp1ara
lowa 12/31 6,659.7 2,068.6 1,934.4 2,666.7 - 2,164.4 - -- -- -- -- 448.4 53.9 - - - Towa
Kansas 12/31 7,147.0 £,990.4 319.8 936.8 65.0 160.1 - - 72.9 - - 426.5 112.3 - -- - Kangas
Kentucuy 12/31 8,000.0 5,315.3 435.7 2,243.0 - 545.1 481.2 875.0 3) 2171 - 13.8 111.€6 5.2 -- - - Kentucky
Louisiana 12/31 7,000.0 3,698.8 - 3,401.2 - 3,256.6 .= 81.t 20.2 == 12.4 9.9 15.0 - - == Loutetana
Mainc 12]31 1,455.5 271.0 -- 1,184.5 7.3 643.5 - 304.5 176.1 -- -~ 53.1 -- -~ -- -- Marng
Marviano 9/30 2,247.2 - -- (4)2,247.2 -- |(s) 383.% -- {1,004.2 -- 56.0 28.2 768.0 7.7 -- -- - Marviano
MagsacHugcTTe 1130 1,515.5 - 12.8 1,502.7 2.7 -- -- {6) 533.7 640.3 - 177.6 145.7 0.8 - 0.4 1.8 MagBACHUBETTS
Micrigan 12/3t ‘726,581.7 36.1 674.8 5,870.8 10.5 3:614.8 - 682.3 107.0 - 1688.3 1,257.7 10.2 - == == Micxigan
1/ 6,982.4 183.2 1,38.3 5,470.9 191.1 4,681.1 14.8 -- 10.6 - 66.2 473.9 10.7 -- 12.5 - MINNCBOTA
12/31 5,398.9 2,679.3 346.0 2,373.6 2.5 2,079.3 10.7 49.4 4.7 6.7 13.8 187.3 19.2 - -- - Mississire)
12/31 7,640.0 | 4,120.4 1.860.2 1.659.4 - 1.079.5 - -- 80.7 - == | (8)ass.2 -- -- -- - MigsouR1
12/3 7,957.0 6,956.7 280.1 720.2 huind 6719.7 - 0.6 5.5 - 2.3 ) - - - e MonTana
12/3 5,742.3 3,350.2 1,465.5 926.6 239.7 615.4 - -- - 2.6 8., 4.7 19.0 -- .- - Nemmaswa
12/31 2,704.3 1,931.6 1.2 590, 5 - 509.6 -- |(8) 10.2 24.0 -- 1.8 45.1 -- - -- -- Nevaoa
New Hawpaniae 12/31 {10)1,367.4 246.2 10.4 1,110.8 - 209.9 9.7 728.4 95.6 -- §9.2 8.0 -- -- -- -- New Hampan 1Re
New_Jerecy 12/3% £11)1,030.3 == 19.3 1,011.0 -= 129.0 18.2 146.9 7.4 47.3 228.9 407.7 4.1 3.1 6.3] 10.1 New Jeasey
New Mextico 11130 7.963.0 6,300.7 185.0 1,477.3 -- 1,413.2 - - -- - 0.7 63.4 -- - -- -~ New Mexico
New Yomrx 12/31 11,260.0 1,973.5 6.7 9,279.8 -— 119.4 -- | 2,399.1 4,080.8 - 1S8.6 2,189.9 264.5 23.4 0.6f 3.7 New Yomx
Noaru Camoutna [12/31 6,200.0 - 889.6 5,310.4 2.905.6 565.6 125.1 - 151.8 - 781.7 734.0 46.8 -- -- -— NoatH Camotina
NoRtH Daxova 6/30 12)6,174.0 4,067.2 1,544.0 572.8 -- £68.0 - - .- - -- 4.8 == -- - == Noatn Daxora
Oi10 12/31 10,546.0 4,8056.7 - 5,740.3 - 564.4 1,462.2 - 13)1,122.2 39.9 193.1 1,113.5 |1,244.3 - -- -~ Owmio
Oxeamoma 12/3 5,589.0 | 4,173.5 47.0 1,368.5 -- 885.5 - - - - 80.0 383.0 20.0 - - - Oxtamoua
Ontaon lEIll 4,464.0 1,319.0 318.0 2,97.0 - 1,949.0 - -- - - £64.0 194.0 - - - - OaeooN
Penwgvivania (14)[12/31 10,768.0 b 3,913.6 6,854.4 - 5.7 --_12.881.1 332.2 206.1 263.8 2,373.3 371.3 8.1 3.4] 4.7 PeungveLvania
Ruiooe lstand 12/31 761.6 177.9 178.0 405.7 - -- -~ 148.5 82.4 2.9 t41.4 30.5 -- -- - ~~ Reooe 1sLanp
SouTH CamoLina  [12/31 4,740.0 1,616.6 33.5 3,089.9 2,637.8 186.9 14.8 13.5 16.8 65.3 4.7 13.1 - - -- -- SouTH CaROLINA
SouTH DaxoTa 12/31 K15)5,663.2 200.0 3,987.7 1,475.5 -- 1,474.3 - -- - - - 1.2 -- -- -- - Soutk DaxoTa
Tenncssee 12/31 4,644.4 1,905.8 259.0 2,479.9 == 829.4 83.1}1 1Mm.5 388.3 19.8 50.9 88.1 - -- - - Tennessee
Texas 12/31 16:668.0 B,445.7 995.0 7.227.3 609.1 4,482.5 245,41 1,288.2 114.3 25.0 €6.6 372.8 42.4 - - - Texas
Utax 11/30 3,132.3 11525.0 667.6 919.7 - £690.5 - - -- 10.5 41.4 197.3 - -- ce- -- Uran
Venugnt 12/31 4,453.0 1,584.6 -- 2,868.4 - 2,728.8 9.0 75.9 22.9 -- - 31.9 -- -- -- -~ VermonT
Viagivia 9/30 4,621.6 1,335.8 847.7 2,438.1 (16) 750.5 - 9R3.4 388.9 10.7 7.6 356.1 0.9 - -- -- Vinginia
Wags1vGTON 12/31 3,133.7 673.3 142.2 2,318.2 - 1,770.9 - - 39.6 1.9 371.3 459.3 8.3 -~ - - HABMINGTON
WEsT Vingivia 12/31 3,584.0 | 2,068.2 564.7 961.1 - 113.3 2.4 - (17)287.3 0.7 §7.3 281.6 128.5 -- -- - WesT VIRGINIA
WisconsIn 12/31 £18)10,000.0 - 1,500.0 8,500.0 800.0 5,500.0 500.0 - - - == [19)1,700.0 -- -- -- - WisCONSIN
Wyome 180 12/31 X20)3,136.9 1,903.6 523.2 . 710.0 == 669.6 - 2.2 -- - 27.1 1.1 -- - -- .= Wyoming
ToraLe 259,721.3 | 96,094.7 35,279.3 128,347.3 | 10,043.5 | 58,357.1 5,344.1 | 13,891.6 9,68€.5 771.4 4,453.0 | 22,783.6 [2,882.0 90.6 23.8] 20.3 Torars

NOTEE: (1) - IncLuoEs 2.4 MiLEG OF PATENT "RaosmiDE" RoaD.
(5) - Inciuoes 73.6 MiLES OF BNELL ROAD.
{9) - O1L TREATED sAND ROAD. 10} - Exciuots €0.2 MILES OF ROAD BUILT BY CONMPACT WITH TOwns OF OveA 2,500 pOPULATION.
{11) - IncLuoEs S4.8 MILES TAKEN OVER FROM COUNTY BYSTEM.
(13) - Incruoes 113.4 miLEs OF KENTUCKY ROCK ABPHALT.
(16) - IncLuoko wiTw GRavrL.
(18) - APPROX IMATE DATA: 2,500 MILES OF COUNTY ROAD AODED TO BYSTEM. (19) = INCLUDES B1TLMINOUS CONCRETE.

(8) - lucLuoes 38.0 miLEs HARD PAVEMENT 14 BaLTivoRE.
= IncLuoEs 111.4 MILES OF ROAD WITH COMBINED 9! CONCRETE aND
7! gmavre.
{12) - SvsTos INCREASED 8Y 1,310 MILES OF UNIMPROVED (OR PARTLY GRADED) ROAD FROM ETATE ROADS.
(14) - INCLUDES STATE AID SYBTEM. (15) - 121.4 MILES ADOZD TO 8YATEM OF WHICH 18 MILES WERE COUNTY GRADED ROADE AND S! MILES COUNTY
(37) - Incruocs 22.7 siLce oF Kewtucxy rRock (aseHaLT) moaD. GRAVEL ROADE. ’
(20) - DECREABE IN MILEAGE BY REVIAION OF ROADS IN BYBTEM.

(2) - PaRTLY £8TiMaTEO. (3) - IncrLuoes Kewtucxy rocx (asPHALT) RoaD.
(6) - IncLuDES ' .5 MILES OF OIL TREATED BAND ROAD. (7} - Stave TRunx ROADS ONLY.
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STATUS OF FEDZRAL AID HIGi..AY CONSTRUCTION

States Fiscal yrs.1917-25'
ProJ.gomp.préor
fu ga) to 5 %1& 1é Ei
Ala.bamﬂ . . .
Arizons 613.
Arkansas 1048.9
California 893.8
Colorado 651.2
Connecticut lol.6
Delaware lo7.1
Florida 96,3
Georgla 1478.3
Idaho $#600.1
Illinols 1236.2
Indiana 422,1
Iowa 31996.9
Kansag 831.4
Kentucky 584.9
Louisiana 927.6
Malne 281.4
Maryland 204 .4
Massachusette 300.6
Michigan 612,6
Minnesota 2721.2
Misslssippd 803.4
Missouri 1118.9
Mon‘hana 921.6
Nebraska 1570.6
Nevada 3573
NewHampshlre 208.1
New Jersey 219.1
New Mexlco 1081.3
New York 831.5
North Carolina 1119.8
North Dakota 1917.
Ohlo 119141
Oklahoma 852,2
Oregon 94,6
Pennsylmania 50.3
Rhode Island 64.8
South Carolina 1235.9
South Dakota 1447 .9
Tennesgee 497.9
Toxas 3907.1
Utah 423,1
Vermont 107.8
Virginia 676.2
Washin%ton 526.7
West Virginia 328.7
Wiscohsin 1451.7
Wyoming 982,0
Hawall
41898.3

totall

(Bureau of Public Roads)
Ag of January 31,1926

' Juyne
'

Fiscal year 1926

1

[ 2
L]
[ ]
[ ]

5
3
o7
o

0/2%

construc,
5.6 mi,

88.7
371.6
356.0
234,1

20.1

22.7
295.5
691.7
183.4
285.3
487.0
476.8
50043
313.6
160.4

6642

99,2

80.4
281.6
522.4
427.8
698.6
175.2

1879.6
3679
19.5

564
116.3
621.7
190.1
533.0
306.3
291,0
144,2
663.T

40,2
345.2
T64. 4
316.8

1168.4
251.9

46,2
195.2

26.7
185.7
272.1
208.8

645

15421,0

'Proj.comp.since Prof.under Proj.approv.
for cons?r.
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Table 9. STREET CONDITIONS OF TYPICAL CITIES
City Streets
City Total miles with- Average width between
in city limit property lines
Main
Thoroughfare Business Residence
Buffalo, N. Y. 878 66~99 - 66 60=66
Chicago, 111, 3,300 66-141 66 66
Columbus, O, 60=-90 82.5 50-60
Davenport, Ia. 188 80 80 b0~60
Denver, Colo. 900 80 80 60
Deg Moines, Ia, 600 66=-80 66-70 40-66
Kansas City, Mo. 1,350 60 70 50
Los Ahgeles,Cal. 3,543 80-100 %0 50-60
Minneapolis, Minn. 881 80-100 80-102 60~80
Nashville, Tenn. 342 50 50 50
New Haven, Conn, 207 50-70 50-70 50-70
New York, Y. 4,000 100 60 60
Ogden, Utsah 200 99-132 9-132 60-90
Reno, Nevada 41 80 80 60
S5t. Louis, Mo. 988 60% 60x 60%
Seattle, Wash, 342 50 50 50

T 80% of streets are 60 feet or less, other from 80 to 150, this
applying to all classes of streets, (1&)
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HIGHWAY EXPEINDITURES

Under the present system of highway finance, the opera-
tor and owner of motor vehicle bears its operating costs and the
vublie, through state highway commissions or through local high-
way departments, bears the costs of constructing and maintaining
the highway. One of the main problems of highway finance is to
apportion this highway cost among those who, on the one hand, make
a direct use of the highway and benefit thereby, and those, on the
other hand, who benefit indirectly through the development of the
highway system. Aside from general property taxes or special
taxes, we now have motor~-vehicle revenues which are raised either
by the licensing of the motor vehicles and the exaction of a
special fee in connection herewith; or by the taxzation of gasoline,
Through the use of these two methods the automobile is called upon
to bear directly a part of the total cost of highway construction
and meintenance, The average motor vehicle revenues for 1921 and

1923 can be compared thus:

1921 1923
States in which average revenues were $20 and over 3 156
States in which average revenues were $10 to $19 34 28
States in which average revenues were $10 and less 11 5}

Table 10 shows these in detail.

In discussing the subject of highway expenditures, the
question is often raised as to the amount of money which the
people of a state or a community can afford to spend for the im=-
provement of the roads. The relationship which exists bhetween the

highway expenditures and the income of the people reduced to a per

(12)




capita basis furnishes one oriterion which can be applied.

In thirteen states,--Alabama, California, Connecticut,
Illinois, Maryland, Massachusetts, Missouri, New Hampshire, New
Jersey, New York, Pennsylvania, Rhode Island, and Vermont,--the
per capita highway expenditures in 1921 amocunted to less then
1 per cent of each person's income. In seventeen states,--
Colorado, Florida, Georgia, Kentucky, Louisiana, Maine, Michi-
gan, Nebraska, New Mexico, Ohio, Oklahoma, Tennessee, Texas,
Utah, Virginis, Washington, and West Virginia,--the highway
expenditures were between 1 and 2 per cent of the income, In
eleven states,--Delaware, Indiana, Kansas, Minnesota, Montana,
Nevada, North Carolina, North Dakota, South Carolina, Wiseonsin,
and Wyoming,~-the highway expenditures were between 2 and 3 per
cent. In seven states,--Arizona, Arkansas, Idsho, Iowa, Misg-
issippi, Oregon, and South Dakota,--they were over 3 per cent.
South Dgkota, where the highway expenditures amounted to 6.84
per cent of the people's income, showed the highest ratio. 1In
New York, where the ratio is the lowsst, the highway expendi-

tures were only 0.34 per cent of the income.

(14)




Alibam,
Arigany

ATh At

‘ nl fortn
vrada L
Connedttont ||
Pelaware
Fiorits,
(u-uru‘n

Tdahio

Tt
Ietianm .,
lowna

Kanvas
Kenhiteky

| ECIRSNTIN
Mt -
Muryland,
Mo huserte
Mich
Mint
Aisasapg
Maveanrng
Montang
Nitrahy

w b
Nea Joiy

New Mo
New York
Noeth Caralina.
Netth Doy
My,

LN FINTHINY

un

vithiny hvare
Roode 1 Iml
wth Cared
=ath Ik ll
Tentiesasee
Pevas

trh
Verment

Wanming -

Tab.

Sate

10

¢

Te

v sy srvr e v
VIS HWAY =X

il

1921

Tot s heense foes

Kealiie ty

Tetal high
Wy e
peti-Bitures,

lose fnterest Coageof -2 hntera st , Ao ol
atd prnc 1 Cand prnag! "
‘l"{;‘l:::-lx(‘!““‘ Athount In!L’!’x‘Jlt)‘ . I"‘l_\lna-!‘d‘-” Veennt I-!i:lxl(:!l\'
cevpendl- erpened
1 Wires tures
Per cent Perirnt
TN a2 .', v tn2

NPE D TURES

Pacent. f--:«hmn .,
[

KORSS]

15250

. rere on

PR B

1921 to

1022

Fotal Heerse foes, ond
Sl tanes
Total tugh-
WAy e
Peroont.

Lt

1.6
4
g
AR
1.1
oA
I v.u s O
.4! TN, by PR
IR s
i 3R]
g wn
A
£e2
e
o
1~ 3
I 2

Wwolioosn
[[EAN I V1)
Vi

10 Lotinated

7)3

[ A b
Lo 2
Ty 1
L :
?
L)
7
9
2
1
o)
)
2
[ 17.2

peoaems

KR

i
i

H-VRHICLE RETESUES

192}

Totd heen<e fees and
B eolne tyus

U oty highe

way e
LR ITITIEN For
exdinterest

W
and prineiprl Nenonnt toti
piyments fghn v
cyntdie
tures

I'er vent
3

e 112
HORTUR Y]
24,7 VN
Liss e
1aw e

15
i~ 'll 44

2,708,372

W31, K5, B35

'4 |




-
4
3
f
}
4
B
5
g
M
!

e e o e A B A e 2R W £ a2 ane % o 2

FUTURE HIGHWAY CONSTRUCTI ON

There is no doubt that more highways are needed, but
as shown in diagram 2, the construction of highways has come
to the satvrating point where the trend of increase is aboutb
uniform.

As mentioned in the first part of this chapter, at the
present only 15.58 per cent of the total road mileage was sur-
faced or improved. So in the future highway construction the
new construction will be & minor problem but the improvemeunt or
surfacing of the present mileage will be a major and an import-
ant task for the highway engineers.

There is 94.42 per cent yet to be improved. This no
doubt involves a great sum of money and takes time, but for the
econonic of highway transport and better traffic movement this

is necessary t0 be done.

(15)
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Chapter Three. THE GROWTH OF POPULATION

The growth of population haes & great deal to do with the

: increasing use of automobiles., It is interesting to know that

! the urban populations are gaining from year to year and this tends

tc cause congestion in the clties, Study of populatior and its

f distribution will assist in throwing light on the future traffiec

; demant.

The popul=tion of the United States, ezxclusive of cutlying

% possessions, from 1890 to 1920 was as follows:

Cencueg Year Population Increzse over preceding
census
Numb er Per cent
1920 105,710,620 13,738,354 14.9
1910 91,972,266 15,977,691 £1.0
1900 75,994,714 13,046,861 067
1890 62,947,714 12,791,951 25.5

The now estimate of population by the Bureau of Zcononmic

Research in June 1924 was as follows:

January 1, 1920 « . . . . . . 105,711,000
Jenuary 1, 1921 . .+ . . . . . 107,575,000
January 1, 1922 . « . . . . . 109,298,000
January 1, 192% . « . « « . » 110,883,000
January 1, 1924 . . « . « . o 112,826,000

Table 11 shows the growth of population in nineteen
states and the Districet of Columbia. Table 12 shows the growth of

urban and rural population of th?i%)states and the district.
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STATE

California
Colorado
Floridas -
Illinois
Iowa :
Maryland
Nogs,
Michigan
Missouri
New Jersey

New York

N. Dakota

"Ohio

Penn,

Texas

Tenn.
Virginia
#ashington
Wisconsin
District of
Columbia

1920

3,426,861
979,629
968,470

6,485,280

2,404,021

1,449,661

3,852,356

3,668,412

3,404,055

3,165,900

10,385, 227
646,872

5,759,394

8,720,017

4,663,228

2,337,885

2,309,187

1,356,621

2,632,067

437,571

Table 1l.

DISTRICT OF COLUMBIA--1900 to 1920

1910

2,577,549
799,024
752, 619

5,638,501

2,224,771

1,295,346

3,366,416

2,810,173

5,293,555

2,537,167

9,113,614
577,056

4,767,121

7,665,111

5,806,542

2,184,789

2,061,612

1,141,990

2,333,860

331,069

1900

1,485,053
579,700
528,542

4,821,550

&,231,853

1,188,044

2,806,346

2,420,982

3,106,665

1,883, 669

7,268,894
519,146

4,157,545

6,302,115

%,048,710

2,020,616

1,854,184
518,105

2,069,042

278,718

POPULATION OF NINETZEN STATES AND THE

INCREASE IN POPULATION

1910-20 1900-10
Number
1,049,312 832,496

140,605 289,324
215,8b1 224,077
846,689 817,041
179,250 7,082
154,315 107,302
485,940 561,070
868,239 339,191
110,720 186,670
618,733 653,498
1,271,613 1,844,720
69,816 257,910
992,273 609,576
1,064,906 1,562,996
766,686 847,832
163,096 164,173
247,575 207,428
214,63l 623,887
298,207 264,818
106,508 52,351

1910-20 1900-10

44,1

17,6
28,7
15.0
8.1
11.9
la.4
36. 5
3ot
24.4
14,0
12.1
20.8
13.8
19.7
7.0
12.0
18.8
12.8

32.2

Per Cent
6"':)01
4R, 0
5;804:
15,09

.5
2,0
20,0
16.1
6.0
34,7

a5 o
it e ft

0.8
14.7
“le6
27.8

8.1

- 5
.i.los‘..

1204

Py N 4

1£.8

18,8




The urban population as will be shown in the next two

tables has risen from 40% in 1900 %o 51.4% in 1920 in the United

States and there is no doubt that it will continuse 40 rise for s

certain time.

Table 12a. URBAN AND RURAL POPULATION OF 5.=-1900-1920
CLASS 1920 1910 1900

Total Number 105,710,620 91,972,266 765,994,575

Urban 54,304,603 42,166,120 30,380,433

Rural 51,406,017 49,806,146 45,614,142

Total Per cent 100,00 100,00 100,00

Urban 51,40 45,80 40,00

Rural 48, 60 54,20 60,00

Table 12b. URBAN AND RURAL POPULATION IN NINETEEN
STATES AND DISTRICT OF COLUMBIA--1900 o 1920
STATE 9 2 0 1 S 3
Total Urban Rural Total Urban
Californis 5,426,861 2,331,729 1,096,132 2,377,549 1,469,739
Colorado 939,629 453,249 486,370 799,024 404,840
Florida 968,470 355,825 612,645 752,619 219,080
Illinois 6,485,280 4,403,153 2,082,127 5,638,501 3,476,929
Iowa 2,404,021 875,496 1,528,526 2,224,771 680,054
Maryland 1,449,661 869,422 580,239 1,295,346 658,192
Mass. 3,852,356 3,650,248 202,108 3,366,416 3,125,367
Michigan 3,668,412 2,241,560 1,426,852 2,810,173 1,327,044
Missouri 3,404,055 1,586,903 1,817,152 3,203,335 1,398,817
New Jersey 3,155,900 2,474,936 680,964 2,537,167 1,907,210
New York 10,385,227 8,589,844 1,795,383 9,113,614 7,185,494
N. Dakota 646,872 88,239 558, 633 577,056 63,236
Ohio 5,758,394 3,677,136 2,082,258 4,767,121 2,665,143
Penn, 8,720,017 5,607,815 3,112,202 7,665,111 4,630,669
Texas 4,663,228 1,512,689 3,150,539 3,896,542 958,104
Tenn. 2,337,885 611,226 1,726,669 2,184,789 441 045
Virginia 2,309,187 673,984 1,635,203 2,061,612 476,529
Yashington 1,356,621 748,735 607,886 1,141,990 605,530
Wisconsin 2,632,067 1,244,568 1,387,499 2,333,860 1,004,320
District of
Columbia 437,571 437,571 331,069 331,069
(18]







. be shown in the next two

4% in 1920 in the United

1l continue to rise for a

LATION OF U,

S5.=-1900-1920

1910 1900
1,972,266 75,994,575
2,166,120 30,380,433
9,806,146 45,614,142

100,00 100.00
45,80 40.00
54.20 60.00

ULATION IN NINETEEN
MBIA--1900 to0 1920

rsl

1 5

o]

Total

2,377,549
799,024
752,619

5,638,591

2,224,771

1,295,346

5,366,416

2,810,173

3,293,335

2,537,167

9,113,614
577,056

4,767,121

7,665,111

5,896, 542

2,184,789

2,061,612

1,141,990

2,333,860
331,069

Urban

1,469,739
404,840
219,080

5,476,929
680,054
658,192

3,125,367

1,327,044

1,398,817

1,907,210

7,185,494

63,236

2,665,143

4,630,669
938,104
441,045
476,529
605, 530

1,004,320

331,069

.Bural

907,810
394,184
533, 539
2,161,662
1,544,717
637,154
241,049
1,483,129
1,894 518
629,957
1,928,120
513,820
2,101,978
5,034,442
1,743,744
1,585,083
536,460
1,329,540

® 00230489

1 9 0 0

Total Urban Rural
1,485,053 777,699 707,354
539,700 260,651 279,034
528,542 107,031 420,511
4,821,550 2,616,368 2,205,182
2,231,853 572,386 1,659,467
1,188,044 591,206 596,838
2,805,346 2,567,098 238,248
2,420,982 952,323 1,468,659
3,106,665 1,128,104 1,978,561
1,883,669 1,329,162 554,507
7,268,894 5,298,111 1,970,783
319,146 23,413 29b,733
4,157,545 1,998,382 2,159,163
6,302,115 3,448,610 2,853,505
2,020,616 326,639 1,693, 977
1,854,184 340,067 1,514,117
518,103 211,477 306,626
2,069,042 790,213 1,278,829
275,718 278,718 viveernnn







The New York Times told us that fhe population of the
United States is about 115,000,000 in 1925. Probably 55% of all
the people are in the cities and towns andlthe other 45% are en-
gaged in agriculture. The changing rank of the largest cities

from 1900 %0 1925 is shown in the following table.

Table 13, POFULATION OF THE LARGEST CITIRES OF THE
UNITED STATES-~1900 40 1925--BASED ON THE

LATEST OFFICIAL ESTIMATES

e —
[ o N AR L NN Y

SR A SRR AN AT N S A

CITY 1900 1910 1920 19256 Per Cent
Increased
New York 3,437,332 4,766,883 5,620,048 6,103,384 77
Chicago 1,698,575 2,185,283 2,701,705 2,995,239 76
Philadelphia 1,295,697 1,549,008 1,823,779 1,979,364 52
Detroit 285,764 465,766 993,687 1,242,044 331
Cleveland 381,768 560,663 796,841 936,485 145
St. Louis 575,238 687,029 772,897 821,543 42
Baltimore 508,967 558,485 733,826 796,296 513
Boston 560,892 670,585 748,060 781,529 39
Los Angeles 102,479 319,198 576,673 727,102 609
Pittsburgh 451,512 533,905 588, 343 631,563 39
San Frgncisco 342,782 416,912 506,676 567,530 62
Buffalo 352,587 423,715 506,775 539,016 53
Milwaukee 285,315 313,857 457 ,147 509,192 78
Jashington, D, C, 278,718 331,069 437,571 497,906 78
Newark 246,070 347 ,469 414,524 452,513 83
Minneapolis 202,718 301,408 380,582 425,435 109
New @rleans 287,104 339,075 387,219 414,413 44
Cincinnati 325,902 363,591 401, 247 409,333 25
(19 )




THE FUTURE POPUIATION

The population of the United States is quite regular-
1y increasing. With a large area of land and the industrial
development to gain better wealth, it is quite sure that this
increment will be continued for a long time.

But the danger of increasing population of eities which
will add more Htraffic in a limited area is not a good outlook
from the traffic movement point of view, The extension of city
area or decentralization of the city is a future problem of

traffic circulation in relation to the growth of population.
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ITTIOR 3,.1
.

Chapter Four. AUTOMOBILES, HIGHWAYS AND POPULATION

The relation of automobiles, highways and populstion
ig no doubt an important study which should be undertaken to find

the future possible trend of the traffie development. In diagram

% 4 ig shown the growth of automobile registration, the development
; of highways and the growth of population of the United States.

? It is interesting to note the rapid growth of the automobile reg-
é istration up tc the present time, but thls will come to the sat-
i ursting point after which it will increase normally and parallel
' to the growth of population and the development of highways,

- practically.

The population, of course, will grow more or less regu-
larly and the highway mileage to00o will be increased directly pro-
portional to the growth of the use of antomobiles; i. e., to the
growth of the traffic., But as said befores, the future mileage of
highways may not develop rapidly but the improvement snd recon-
gtruction will be a major problem as it has a great mileage of
works to be done.

, For further illustration, the relation of automobiles
énd population of typical states from different sections of the
United States are shown in the Diagram 5, in which it is inter-
-eating to note that most of them sre steadlly growing and in
Florida it shows quite rapidly growing in automobile registration
iﬁfthe past few years.

'. Diagram 6 shows the relation of automobile registration
énd;population in some typical cities from different sections of
the United States. The population is growing normally and the

(£1)
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The following table shows some interesting facts of

1914 and 1921.

TABLE I!f—Road mileage, road income, and other related dala for the Uniled Stales
in 1921, 1914, 1909, and 1904

sutomobile registrations are mostly straightly increasing, but
Detroit seems to show the trend of slow growth although it is a

rapid growing city if compared with Chicago and New York,

highways compared with other related data in years 1904,1909,

1909

Total rond mileage. .o ceeeemnnccceeeeennns

Surfaced mileage....occuooooo
Percentage surfaced

Total income for all rural road purposes.........

State and loesl road and bridge bonds outstand-
ing at end of year .
Land area (square miles)........
Population, total for United States...
Rural population. oo oo

Miles of road per square mile of area...........

Miles of road per 1,000 of rural d)opulation..
Surfaced mileage per square m| -
Surfaced mileage per 1,000 of rural populatio

Road and bridge income per mile of road._... -
Road and bridge income per square mile of area.
Road and bridge income per capita...........

=

2, 199, 64
190, 47
8.
*)
(2)
2,073, 830
491,64, 197

4 49, 348, 883
0.74

o

t Income considered as equal to expenditure.

2No data avallable.

51000 census.
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PERSONS PER MOTOR VEHICIE }

The number of persons per motor vehicle in the United

1924. The following two tables show (1) the number of persons

5 oer motor vehicle in the United States, and ( 2) the number of

persons per motor vehicle In different states.

Table 15. NUMBER OF PERSONS PER MOTOR VEHICLE IN THZ U.S. |

Yesr Number of persons per
motor vehicle

1919 . L L] ] L] . L ° . L] * ® 14. OO

19 20 [ ) < - L[] L ] - * * ] [ * [ 3 12. OO

lg 21 * . * [ ] - L] L ] - ] . . - 11 [ ] OO I
19 22 L * © * [ ] - * L] ® -« o L ] 8. 60 !
19 25 * [ * L ] . o * - L] * * L ] 7 .40 ;
19 24 ® [ ] L 2 . - L] L] L] L - L ] L] 6. 20

190285 (July 1)e ¢ ¢ o o o o » 6447

Table 16, NUMBER OF PERSONS PER MOTOR VEHICLE IN DIFFERENT

STATPES.

STATE 1921 1922 19253 1924
Alabama 28.50 26.1 19. 17.49
Arizona 9.50 8.8 8 7.58
Arxansas 25.90 20.4 16 14.49
California b.1l6 3.8 3 3,38
Colorado 6440 5.8 5 5,02
Connectiocut 10.39 9,0 8 8.056
Delaware 10.40 9.1 8 7.93
District of Columbisa 10,80 8.3 6 5.5b
Ilorida 9,88 8.3 7 6,46
Georgisa 21.920 20.2 17 16,53
Idaho 8.40 8,0 7 7 .63
Illinois 9,70 8.3 7 6.94
Indiana 7«30 6o 2 5 5,30
Iows 5.21 4,8 4 4,29
Kanegas 6,10 5.4 5 4,85
Kentucky 19.00 15,7 12 11.92
Louisiana 23.10 17.6 14 12.26
Maine 9.90 8e3 7 7.19

¢




Continued

lo21 1922 1923 1924
Maryland 10,60 8.8 9 8.04
Massachusetts 10,70 10.0 8 He8
Michigan 7470 6.3 5 5,07
Mianesota 7.40 6.3 6 De 3%
Mississippi 2750 23.1 17 14,66
i ssouri 9.82 8.7 7 7,04
lontana 9.30 8.8 3 875
Nebraska 5.40 5.1 b 4,80
Nevada 715 6.4 5 4,76
New Hampshire 10,50 9.2 8 7.03
lew dJdersey 11.56 9.2 8 8434
New Mexico 15.90 14,1 12 9,33
New York 13.30 10.4 9 9,21
¥, Caroclina 17.20 14,0 11 9,78
JOJ Dakot& 6.90 0¢5 6 5.97
Ohio 7.90 €.8 6 5,69
Oklahoms 9420 8.1 7 . 30
Oregon 6,60 b.8 5 4,64
Pennsylvania 12.60 10.5 9 8,66
HKhode Island 11.30 9.1 8 8,01
5. Carolina 18,70 17,7 14 11.89
5. Dakota 5430 5.1 b 4,99
Tennessee 19,90 17.2 14 13,02
Texas 9,94 8,9 i 6,68
Utah 8,90 9.1 8 8.02
Vermont 9.40 8.0 7 6.18
Virginia 16.50 13.8 11 10,89
Washington 7 .30 6.5 6 6.04
Jest Virginia 15,60 12.9 10 9.20
Wisconsin 7.70 6.9 6 5.77
Wyoning 7.20 6.3 5] B.45

In the above table you will notice that the number of
persons per motor vehicle in 1924 runs from 3,38 in California and

4,29 in Iowa to 17.49 in Alsbama.

(%4)
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The trend of number of persons per motor vehicle in

the United States, as it will be seen in Diagram 7, is from 14

in 1919 to 6.2 in 1924, and within s few years--probably between
1923 and 1930--it will reach ahout four persons per motor vehicle
in the United States., The number of persons per automobile has
come to the saturating point if you look at the very slight in-
crease of California and Iows in the past two years in Table 16,
Four persons per vehicle means the total population of the United
States can ride on the automobiles at one time and have plenty of
room. If over that is waste or have to put some dead cars in the
garage and the actual use on the highways are not over four persons

per one vehicle. After this year the increase will be likely aroung

this four per one proportion and the number of vehicles in use will
be increased one-fourth of the population of the United States as
a whole.

As %0 the dif?erent states and eities, it will vary of
course, due to0 their character of use of mobtor vehicles and the pro-
fessions of the populatiun. The vossible increase of registration
of automobiles and population had slready shown in Diagrams 5 and 6

which can find a light to this question.

(2b)
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THE AUTOHOBILE FATALITIES E
¥
The sutomobliles have been tsking thousands of lives ;

every year which is a grest menasce to the human being and should
not be allowed to0 grow any more, if not deoreased at all., Here

shows the sutomobile fatalities of the United States since 1916 up

to 19 24 [ ] . sge
Ratio of Motor Fatalities to Registration Declines
Fatalit]
T a-ble 17 - Automobile Motor Vehicle pe: ﬁ)o.oﬁz
ear Fatalities  Registration Registration f
;gig ................................................. 9,097 5,104,321 178
TG T Tr T e 9,457 6,146,617 154
18207 1T 9,825 7,565,446 130
O3] T 11,074 9,231,941 119
183 T e ]2.3_/_0 10,463,295 118
TGB5 F 1T T 13,676 12,238,375 112
T N e e et e et e, 16,452 15,092,177 109
R oI 17,345 17,591,981 98
N -]
Fig 1.
175
150
125 ]
100 ’
5
so0 _ .
as
ol H
1922 1918 1919 1920 1921 1922 1923 1924

Bars illustrate the number of
registerad. Bareathe umt of motor fatalities per 100,000 vehicles

Table 18. AUTOMOBILE FATALITIES: IN 19 STATES

As to the states, following table shows the normsl in- ;

crease of the number of deaths in nineteen gbates.
STATE HUMBER OF DEATHS
: 1918 1219 1920 loz2i 1822 i923 1924
@ U.S.Registra- :
£ tion Ares 7,626 7,968 9,103 10,168 11,666 14,411 15,528 i
Cglifornisa b4b 647 734 8706 960 1,239 1,254
Colorado 120 118 117 121 159 157 158
Florida * 58 104 104 122 170 242
Illinois 466 522 728 887 1,003 1,031 1,065
Iows 7 * % * * * 242 211
Maryland 167 153 142 17 224 243 246
Massachusetts 488 b24 454 523 496 611 685
HMichigan 257 318 419 441 b4 738 363
Missouri 241 244 231 276 321 398 449
New Jersey - 393 454 405 484 543 672 746
New York 1,261 1,354 1,410 1,632 1,788 1,930 1,985
Ohio 661 631 77 734 818 1,078 1,024
Pennsylvania 855 818 1,042 1,060 1,260 1,892 1,535
Tennessee 82 100 130 134 160 171 232
Virginia 103 116 a7 140 137 200 240
Washington 1568 148 184 202 173 240 26b
Wisconsin 15656 164 167 205 271 292 363
Korth Dakotsa a @ @ @ & C @
Texas i @ @ & & & 2
| TotEiT e Anclple, deaths, Lrom BooIdent s £opeds P WSS Tenied s, sxoept
§ until a later date. (£6)




URBAN AUTOMOBILE ¥PATALITIES

The automovile faitalities in large cities by year are

ag the tablz follows which showsg the trend of incresse,

Table 19, AUTO FATALITIESE OF TWENTY-ONE LARGE CITIES

CITY 1918 1919 1920 1921 1922 1925 1924
Baltimcre, Ld, - 104 106 o7 100 130 131 129 :
Boston, Mass, 109 1256 89 103 129 133 143 !
Buffalc, ¥, Y, 90 68 104 81 106 137 112 !
Cricago, I11. 508 328 472 569 625 589 560
Cincinnati, O. 59 67 b7 79 76 102 85
Cleveland, O, 168 126 185 148 142 203 220
Denver, Colo. 43 41 37 43 56 45 40
Des Moines, Ia. X * * * * 18 7
Detroit, Mich. 125 139 175 133 176 2562 306

Rensas Gity, Mo, 64 42 56 67 63 86 87
Los Angeles, Cal. 91 119 142 165 187 224 267
Milwaukee, Wis. 48 60 59 B2 65 62 83
Winneapoiis, Minn. 44 38 41 43 71 60 86
New Orleans, La., . 29 36 50 43 46 68 84
New York, N. ¥, 699 780 773 885 896 964 1,000
Philadelphia,Pa. 2,288 191 226 190 267 294 263

Pittsburg, Pa. 106 94 98 107 123 146 186
5t. Louis, Mo, 95 105 104 119 134 168 197
San Francisco, Cal 74 85 88 94 118 107 113
Seattle, Wash. 40 b0 41 44 44 55 53

Washington, D, C. 55 58 50 53 64 86 108

e T kA STENRYA L TN

i Figures include deaths from accidents caused by motor

vehicles except by motor cycles,

x Not added to registrstion area until a later date.

-}

GRADE CROSSIKG PATALITIES
The grade crossing fatalities as ycu will see in the

nest table shows decrease in the year 1924.

YEAR WUMBER OF PERSONS
1920 [ ] [ [ ] [ ] [ 4 - [ ] * . 1,791
1921 L ] [ ] L [ ] ® [ ] * [ ] [ ] 1’705
1922 & o + & « + o « o 1,810
1925 L] L ) L] » L] . * L] L ) 2'268
1924 [ ] ® » ® [ ] - [ 2 ] L] 2'149

(e7)
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Chapter Five, TRAFFIC SURVEY

There are two types of traffic survey. One is highway
transport survey which deals with the analysis of the commercial
opportunity of highway transportation organization in certain local-
ity and the other is to determine the volume, weight and kind of
4raffic on s highway, or a system of highways, and regional or iocal
characteristics of the traffic,

Although a traffic survey is no more than a record of the
traffic at the time the survey was made it is a basis of all computa-~
tions in which traffic is concerned and is the starting point in all
anslysigs of the possible trend of traffic on a specific highway or in
an administrative area.

1 The following are some results of the traffic survey made

by states and cities.

California.--A traffic census was started in June, 1924,
1: t0 be continued until February, 1925. The traffic count being taken
!; bimonthly, at stations distributed throughout the states, on Sunday
. and Monday nearest of the middle of the month. Record is being made
of the number of passenger automobiles, heavy trucks, light trucks
trailers, buses, tractors and horse-drawn vehicles during each hour
from six o'elock in the morning until ten o'clock at night. The
following map and table show the amount of traffic on Sunday, June
15, in the several parts of the state. This study indicates a gen-
oral average increase at all stations throughout the state of 43%
over 1922, during which time there has been an increase in automo-
bile registration of 51.5%. It can be predicted that traffic on
state highways in generasl follow with reasonable closeness the in-
crease in motor vehicle reglstration.,

(28)
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Toab. 20,

TRAFFIC COUNTS AT TWENTY SELECTED STATIONS
ON HEAVILY TRAVELED SECTIONS OF STATE
HIGHWAY SYSTEM, YAl

2 A
Sixteen-Hour Count, Sunday, June 15, 1924,

Peak
Count count on
Route June 15, other
No. Station 1924 dates
1 Redwood Highway at junction Tiburon road__ 5,045
1 Tedwood Highway south of Fureka_—coeo—___ 4,189
2 Peninsunia Illighway at San Bruno junction
Bay Shore road_____ ——— 27,577
2 Pevinsula Highway at Stanford University
entrance . _____._. . - 14,995
2 Coast loute, Santa Barbara south of city___ 5,838
2 Coast Route, ITollywood at Lankershim Boule-
VAT o e 19,348 20,347
2 Whittier Doulevard, east city limits of Los
Angeles e 21,763 27,873
2 Los Angeles-San Diego road at northerly city
limits of Anaheim __ 12416 15,700
2 Los Angeles-San Diego at San Juan Capistrano 4,578
3 Sacramento, north of city at American River
bridge .. ——— 10,829
3 DPacific ITighway south of Yreka_ o ______.__ 1421 1,526
4  Valley Route at Modesto, north of city__.___ 4,410
4 Valley Route at Iresno, south of city.oo_oo__ 6,938
4+ Ridge Route, at maintenance station________ 1834 2,371
3 Altamont Pass road, Altamont at IR. R, station 3,829
5 Dublin Canyon road at junction Niles road.. 5,149
5 Los Gatos-Santa Cruz road southwest of ILos
Gatos e 0,821
9 DPasadena, cast city Hmits_ . _____ 14,787
9 Ifoothill road, San Bernardino, wast of city_.. 5,364
14 San Pabloe Avenue at Richmond junetion._._ 13,453
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CONNECTICUT,.,~-~-A highway traffic survey was made from

T ey

September 11 to December 31, 1922, and 175,346 passenger cars and
40,613 trucks were analyzed, Map 2 and Fig., 2 and 3 show the

analyses of this survey. The outstanding points are as follows:

Average persons percar......... e e e e e 2.5
Average car mileage per trip. . ..ot e e 45.1
Per cent car mileage for business. ...........cooiiiiiiii ... 359%,
Peak monthof traffic.........oi i, October
Per cent trucks averaging under 30 milesper trip. ..o, 78.69,
Per cent total net tonnage hauled less than 30 miles..................... 67.49,
Per cent of truck movement unloaded. ..........ovviiiiiiniiinnine.n, 3 9%
Per cent of tonnage hauled on contract basis................ovuvininn.. 5 %

Map 2. TRAFFIC DENSITY OF CONNECTICUT HIGHWAYS

¥ 0 » K

v W

3 ARt ALV SAARS,

The thickness of the line in the above map indicates the density of
passenger car travel, averaging 3,000 cars per 24 hours a day at the maxi-
mum. The black and white line indicates highways having motor truck
travel averaging 1,000 motor trucks per 24 hour day. Truck traffic at
New Haven is 15% and at Hartford 109, of the total.
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MOTOR TRUCK AVERAGE MILEAGE AND NET WEIGHT

SEPT. 1 = DEC.3,1922

MANUFACTURESR AVERAGE NET 3900 JIB M .00
FORESTS B 3.
ANIMALS  [AVERASE NET 3330 § 258
AGRICULTURE [ AVERAGE NET 3315 1
MINES
1 ¢ P |
° ' #0 %0 40 50

MILES

COMNECTICUY TRASFC SURVLY (922-23

Note the short haul character of truck transportation in Connecticut—

all items averaging under 50 miles.

CAPACITIES IN TONS

a ceaciTies [

NET TONNAGE TRANSPORTED BY MOTOR TRUCK
OVER CONNECTICUT HIGHWAYS

SEPT.I-DELS, 1922

b=l
NET TONS
ALL 1,019,688
. y~1h | 2eas56
2-2% 2=27% | 193100
3-4 207,226
5=7% | 350806
34
5-7% 33
| 1 1 1 (] 1 ) 1 1 J
o 0 20 30 A0 80 80 70 80 20 ]
PERCENT

CONNECTICUT TRAFIC SURVEY (922-3

This chart indicates the large factor of the heavy duty truck in trans-
portation of goods in Connecticut. The heaviest classification, though
159, of the total in number of hauling units, carries 349, of the tonnage.

TH ey g e
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IOWA.,=-~A comprehensive traffic survey was made in Iowa
in 1917. Pigure 4 shows the relation between volume of traffic
and weight of traffic at the weighing stations and Table 21 shows
the clasgification of traffic et a numher of ztations resnliiing
from that survey.

Some important voints iv the conelusion may be summar-
ized as follows:

1. The tonnage of traffic on Iowa highways is consid~
erably larger than has been generally supfosed and the system of
roads has been carrying what would be considered moderately heavy
for a paved road,

2. Passenger automohiles cverwhelmingly predominate in
the present traffic apd the saving in fuel and tires when surfaces
of low tractive resistance are provided will aggregate a large sunm
annually.

3. The ktesent highways, because of the extreme vari-
ations ia the condition of surfaces, d0c not encourage the vse of

motor truckse.

Traffic count of the motor vehicles crossing the Oko-
boji bridge leading teo Arnold's Park, Sunday August 10%h, 1924,
shows a total of 5,687 motor vehiclen passing over this streteh
of road at the famous Iowa summer resort.

The sunday couaters tabulated cars from 89 counties,
2% states, and 2 forelgn countries between the hours of 7 a. m.
egnd 7 p. m. The weekday count carried out on four days averaged

2,187 vehicles, as follows:

WWednesday, 4dugust 13 « o o . . o 2,219
Thureday, August 14, . . . « « . 2,987
Priday, August 15, « « ¢« . « . » 1887
Saturday, August 164 ¢« o o o o o 2,542

(70)
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Fig. &f

Showing the relation between volume of traffic and weight of traffic at

the sever! weighing stations.

Tab. 21

CLASSIFICATION OF TRAFFIC ACCORDING TO ORIGIN AND DESTINA-

TION

County Farm-Town Inter-Urban Inter-County Inter-State

per cent per ceut per cent per cent
Adams 75.0 16.7 i 1.0 7.3
Appanoose 57.9 34.0 * 4.6 1 3.5
Sioux 61.0 22.0 | 10.7 | 6.3
Wright 33.8 49.7 14.9 ! 1.6
Winnebago 65.2 29,2 2.8 ! 2.8
Howard 57.6 35.7 4.6 i 2.1
Des Moines 41.9 40.5 14.8 | 2.8
Clarke 34.7 249 18.3 17.1
Keokuk 55.6 21.6 6.2 16.6
Chickasaw 61.8 27.2 9.0 I 2.0
Palo Alto 47.7 18.0 | 25.6 : 8.7
Plymouth 21.1 28.6 43.5 ! 6.8
Floyd 33.4 40.7 18.1 7.8
Wapello 79.8 12,5 5.3 2.4
Cass 43.6 32.8 14.4 9.2
Average 47.7 30.4 15.0 6.9
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MAINE.=~A preliminary snslysis of the evidence ob-
tained in the Maine highway transportation survey, conducted by
the United States Bureau of Public Roads in cooperation with the
Maine State Highway Commission, has developed = number of inter-
esting and useful facts with regard to the traffic on the Maine
highways, its growth over a period of years, present distribution
over the state system, probable future density, and other matters
of interest generslly to all concerned with the planning and con-
gtruction of highways. The evidence analyzed was recordsd in the
course of the field study which was begun dJuly 1, 1924, and lasted
until October 31, 1924,

It is shown in the survey that the primary highway
system which embraces only 7.1 per cent of the total highway mile-
age carries 53.4 per cent of the total daily vehicle mileage.
Furthermore, 18.4 per cent of the primary system carries 38,7 per
cent of the total daily vehicle mileage on the system. From this
it follows that with respect to the entire highway system of the
state, 1.3 per cent of the total mileage serves more than a fifth
of the traffic, as measured in vehicle miles,

It is evident that the heavy concentration of traffic
i3 confined to a relatively small percentage of the total highway
mileage. For this resson, it is advocated that traffie zones
should be ereated to bring together for construction and mainten-
ange purposes those sections of the highway system which serve
approximately the same amount and type of traffic.

The traffic importance of the primary system as com=-

pared with the secondary system sppears even greater when consid-

ered from the standpoint of passenger car traffic. Practically
(31)
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all of the trucks using the llaine highweys have capacities he-
tween one~-half and two and cne-half tons, and the number of trucks
of five tons capacity or over is practically negligible. Over 80%
of the trucks observel were eguipned with pneumatic tires, and
from B5 40 57 per zant were lszded. Theel loads in excass of
2,500 pounds were found to be very exceptionsl on trucks weighing
iless than 6,000 pounds grosg, end the maximum wheel load for trucks
of less than 12,000 pounds gross weignt ( three tons canecity! was
found to be 5,000 pounds. Over 98 ner cent of such trucks, how-
ever, heve wheel loads less than 4,500 pounds.

The following tables and maos will show some interest-
ing figures and the future traffic nlamning will show it the other
speeial chapter.

'l‘.-\BLE},};Avcragc_densit_l/ of traflic on the primary, secondury,
and third-class highway systems, July 1 to October S1, 192/

!

Index of
{]clut_itve
Average cosity
Highway system i dousitby O{t";;?ggc
Poftraffic | e
| 100 per
1 cent)
f I"rhi(;lrs P
\oper da [4
Primary (1,630 miles) .__...._........._. e . pe 1,0& uii,egéo
Secondary (4,049 miles) ... .. ... ... 244 810
Third class (17,425 miles). . ... : 29 100

TaBLE 23—;1’ucrugc density of molor-lruck and passenger-car trafiic
on the primary, sccondury, and third-class highway systems,
July 1 to October 31, 192}

Index of '
relative relative

Average | density | Average | density | Jutio of
) density |of passén- density |of Motor- Dassen-
Highway system of passen-{ ger-car |of motor-| truck | t””'“t"'
gerear | iroffic | truck | traffic ;GO0
traflic | (third | traffie | (third | [TUER
class=100 class=100 traflle
per cent) per cent) |
1
Vehicles Vehicles
. perday | Percent | per day | Per cent ‘
Primary (1,630 miles) .. .....__. 950 3,520 G4 4,700 : 10.2
Secondary (4,049 miles)......_. 221 820 23 1,150 9.6
Third class (17,425 miles)....___ 27 100 2 100 ¢ 13.5
i
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MARYLARD.--A traffic census was mads in the staite of

¥}

Maryland by the Engineering Experiment Station of the University
of laryland in cooperation with State Road Commission and the
United States Bureau of Public Roads from 1917 to 1320, ianclus-
ively.

The next traffic map shows the traffie density,and the

dally average of traffic is shown in Table 24.

YEAR ALL VEHICLES TRUCKS HORSE~DRAWN
1917 258 26 81
1918 277 42 57
1919 350 55 62
1920 439 80 6b

MASSACHUSETTS. As early as 1909, the Massachusetts
Highway Commission commenced recording by actual count the amount
and character of traffic over the more important highways through-
out the state.

The counts of 1981 and 1924 were made in the later part
of August, covering a period of one week. Trucks and busses were
not noted in 1909, but beginning in 1312 the records show that
their use has increased until in 1924 they amount to 9% of the
vehicles counted.

In 1909 the average number of vehicles per station per
day was 270; in 1912, 430 vehicles; in 1915, 760 vehicles; in 1918,
1,180 vehicles; in 1921, 1,950 vehicles; and in 1924, 3,721 ve-
hicles.

Some of the principal fagures of interest in the 1924
couﬁt are as follows:

Number of observation stations on stste highways. . .76

[
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TRAFFIC MAP OF MARYLAND
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Numbers  under  verical
bars, which are scales  for
width of kighway {ines in map,
indicate arerage daily number
of vehiclex. Horizontal har
rebresents 25 miles.

Abote map skowes main kighways of Maryland.  The widths of the fnes tndica,
rolume of daily average tratiic (see seale). 1t will be noted that on an ‘mprored rou!
the trafiic tends fo become Tairly stable throughowt its length. For fnctaneo., ‘i
fratiic between Hagerstown and Baltimore is tirtualls wniiforn:.  This map teg
compiled by the Engiveering Experiment Station of the I'nteersicy of Manlen),
Ao N. Johnson, director, in cooperation with State Road Commission, J. N
Mackall, chairman, and the U. S. Bureau of Public Roads, T H . MacDonald. ¢iiet




pessing all stations. « + . .
Classified as:

l. Automobiles « o o ¢« o & o

2e TrucksSe o o o ¢ o o« o o &

3. Motor busses. + « . . . .

4., Motor eyeles. « v v & « .
Registration Classification:

5. Automobiles

6. Trucks

.ié Highways are as follows:

Week Day.,
1909

E! Mlbany Post Rosd at Peekskill. . . 135
il Boston Post Road,Mamaroneck and
] New Rochelle e o o o

: Nassau Oeunt yLittle Neok-Old Nestbur
£folk Coun y Amityville~Babylon 28

% Rensselaer County Albany Post Road
4 near Albany. * s e e s e ,4677

Potal of the dally average number of

vehicies

8. Massachusetts registration. . . . .

b. Outside Massachusetts registration.

a. Massachusetts registration. « . . .

b. Outside Massachusetts registration.

Maximum daily average number of vehicles passing
s station (Fellsway, South of Revere Beach

Parkwsy, Metropolitan Park Boulevard) . . .

NEW YORK STATE HIGHWAYS

1914 1919

Daily average per station for the 18 like stations

. 259,102
. 232,208
. 23,754
. 895
. 2,244
. 194,376
. 37,856
. 22,640
. 1,114
. 17,715
. 5,721

1924

2,816 5,734

3,426 8,206 18,734

187 944 6,200
1,937 31060
3,542 5,036

NEW YORX.-~Some traffic counts on the New York State

Traffic during 12 hours (7 a. m. to 7 p. m.) on August




These figures show that the traffic on these high-
ways has iancreased from two to flve or sizx times during the past
ten years.,

A count made on the Buffalo Niagara Falls mein high-
way in October, 1924, shows that 24,000 vehicles passed in & single
day, while the estimated canacity of this road for comfortable
travel is not more than 10,000 per day.

Counts of the traffic using the Hudson River ferries

were made by the Interstate Tunnel Commission, in order to estimate

the possible future traffic which would come to the vehicular Tun-
nel. These studies indicate that the tunnels would have & traffic
equal to a total of 6,770,000 vehicles per annum by the time they
are opened for traffie in 1926, and thet this will have doubled by
1934, By the later year the traffic will have reached the full
capacity of the tumnnel, namely, a maximum hourly traffiec of 35,770
vehicles ( 46,000 per day or 15,640,000 per annum). Assuming fur-
ther that traffic would increase at the rate as does the traffic
on the ferries, nzmely 9.7% per snnum { Bridge and Tunnel Commiss-

ion report of 1924), the traffic desiring to use the new highway

' between New York and New Jersey by 1934 will have reached an hourly

' meximm of 5,933 72,380 per dey or 24,610,000 per anmum

NORTH DAKOTA.--A comparatively recent traffic survey

§ points worth notice. The census showed that 22,875 cars passed in

one day at all of the 30 points at which the counts were made, the
most traffic being across Liberty Memorigl Bridge bhetween Bismark
and Mandsn, where 3,036 asutos were counted on Sunday, July 19, 1925)

and the next on Highway No. 3 west of Fargo,--2,243 cars on the.
(35)
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§ was made in North Dakota in 1925 which resulted in meny interesting |




Ta b 2y

1925 TRAFFIC OBSERVATION ON STATE HIGHWAYS
Average number of vehicles per day. Census I'eriod—July 19-235 inclusive.
Passenger | Transporl)dMiscellincous
Cars Lines Trucks
= w
A | N Retween Observation Point tp 2 = . 5 BS|TOTAL
[a] ] % 3 2z wz 222
g g Z = 22 5=z
I 7 £ a 1ea [ 5| 83 128
1 Hillsboro and Fargo 1 mile south of Hillsboro ............... 428 82 1 31 b 20 567
1 Ifargo & 8. D. St. Line 1 mile south of Wahpeton ........ 227 79 | 17 K 8 338
3 IFFargo and Valley City S. W. Corner A. C. Campus 126 70 9y 7 20 547
4 Fargo and Valley City Co. LEquipment warehouse .......... e 1157 343 2 63 61 11 1637
3 Valley City to Junction : 3-9-
of 8. II. No. 3-9-12 Junection: 12-4 Mi. W. of Valley City...... 772 210 9 o9 ' 7 1017
3 Junction S. H. No. 3-0-12 : 3-9-
to Jamestown Junction: 12-4 Mi. W. of Valley City ..... 159 2 16 3 6 696
3 Bismarck & Mandan Memerial Bridge over Missouri River 206 3 RE u8 a 7 2217
3 AMandan and Hebron 2 Mic W of Mandan ..o, 81 18 14 293
" Hebron and Dickinson At fair grounds 2 mi. B. of Dickinson.... 112 24 4 BE] 521
b Beach and Mont. St. Line 1 Mi. west of Beach ........... .. ceeeen 127 11 10 4 238
4 “ando and Minnewaukan 1 Mi. South Cando ............ Ceeseen. 17 10 202
4 Minnewaukan & New Rockford 1 Mi. So. Minnewaukan .......... cereann 25 2 2 18 o 13 967
4-9 New Roekford and Carrington 1 Mi. N Carrington .........ciieeiaan.. 157 2 2 o6 15 G40
4 Jamestown and llendale At Junction of 4 & 13 L& of Edgeley ..... 52 1 81
4 Ellendale 8. D. St. Line 1 JMi. So. Lllendale ........coovviaen., 171 6 2 1 g 342
5 Dunseith and Bottineau .
(Abnormal Traffie-Circus Day) 1 Mi. East Bottineau ....... ..o, 27 2 t1 3 30 203
3 Bowbells and Crosby 1 Mi. east Crosby ..........oiiiiiiL. 29 7 14 aeg
6 Bismarck and Minot 1 Mi. south Minot ........ 16 n 1 a2 17 11 836
7 Porttand and Mayville 1 Mi. east Portland 6 32 1 21 2 4 679
T Cooperstown and Carrington Jet. 7 & 12 W, Cooperstown . 4 64 3 o 8 543
8 Grand Forks and Larimore 4 Mi. W, Grand Forks ............. 4 v 1 26 4 [ 604
8 Larimore and Lakota 1 Mi. east Lakota ......oviiviinn. e 4 91 17 ¢ 7 536
8 Lakota and Devils Lake 1 Mi. east Devils Lake ....o.ovviieena... 5 81 i 2 8 19 T35
8 Devils Lake and Rughy 1 Mi. east Rugby ......... 3 iRE} 20 21 1 181
8 Rugby and Minot 1 Mi. east Minot ........ ... ... o 65 BH . 20 1040
8 Alinot and Stanley Jet. 8 & ¢ 7 Mi. WL Minot . 44 11 1 1 337
8 Minot and Stanley 1 Mi. east Stantey ....... H 1 13 256
8 Stanley and Williston I JMi. ecasu Williston ... ... oL T 22 7 530
8 Minot to Jet. §-0 7 Mi. west Minot ... .. ol s 2 36 4 2 747
o Minot and Kenmare T AMi. wesne of Minot L.l 56 2 5 3 1 110
9-10 Ilarvey and New Rockford 1 Mi. south Harvey ............c0... o 133 2 33 14 34 552
9 Falley City and Carrington Jet, 3-9-12 4 Mi. W. Valley City ......... 262 a1 6 1 1 321
9 Valley City and Forman 1 Mi. South Iiisbon ............ 000 . 246 32 13 8 209
10 Ashley and Napoleon 1 JMi. south Napoleon 146 5 13 09 193
11 Fairmont to Forman 1 Mi. east Forman ............. 31 ™ 4 el 1 24) 508
3 LaMoure and lidgeley Jct. 4-13 W, of LadlMoure 3 HH 1 5 1 1 7 182
13 IEdgeley to Napeleon 1 Mi. east Napoleon .... 83 10 7 4 104
16 Hettinger to Marmarth 1 AMli. east Bowman 5 03 2 7 197
17 Grafton and Park River Ali. west Grafton .......... Gan 60 1 15 6 56 768
20 Devils Lake & Chautaqua Park 1 Mi. south Devils Lake 824 52 7 T 2 20 875
Average Station ......... . 000000 Ceetectautri et aacs et tataae e naaea 440 86 o a4 5 13 572
Average Percentage et teceese ettt eaans cee ce et eceanas 7.0 15.0 b 4.2 J 100.00
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STAMTEE MADP SHOWING 7
The circles show the average number of cars passing the poi
to the traffic census figures set out on the table below.
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game day. On the next page will be found & table showing the
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points where the census was taken, the kKinds of cars and th
average of cars passing the census-taking points during the period
of counting. It also furnishes the averages for the entire 30
points, and the percentages of the various types of the vehicles.
One of the surprises was the disclosure that the foreign or out-
of-gtate passenger cars consitituted 15 per cent of the total num-
ber of all vehicles,~cars, busses and horse-drawn, This fact can
only be interpreted to mean & very heavy tourist traffic and per-
haps also a large number of cars of foreign registry used by com-
mercial travelers who reside in the state but are supplied with
cars by their firms and which are registered by the home office.
In Map 6 is given the average number of care at each point vleged
in a circle with an arrow pointing to the exact spot where the
count was made.

An analysis of the compilation or table discloses

that the horse-drawn vehicle is fast disappearing and soon may be-

come a curiosity on the main highways. The use of trucks on the
highways, however, has not yet reached that volume found in other
states, as about 5.2 per cent of them were noted. JTFassenger cars
comprised 92 per cent of all the traffic and of this 15 per cent
were found beyond the state. It must also be noted that the big
ma jority of these passenger cars are of light construction and be-
cause of this faet do not tear up the roads as much as the

heavier kind.

PENNSYLVANIA,--There were some interesting points

found from the Pennsylvanie traffic survey in 1924 which may be

(&6 )
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Map 7

AVERAGE DAILY TRAFFIC ON PENNSYLVANIA HIGHWAY SYSTEM
PASSENGER CARS AND' MOTOR TRUCKS

SOUTHEASTERN PENNSYLVANIA
NOVEMBER, 1923 - APRIL 1.1924
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surmmarized as follows:

A, Really heavy tralfic only occurs within a ten
mile limit of large centers of papalation.

B. 92% of the traffic is local and only 9% inter-
state.

C. 30-40% of the pagSsenger car traffic is engaged

on business,

D. Trucis average only ten per cent of the traffic.

0f the truck traffic, it is instruetive 40 learn that
only 9% of the vehicles are of gross weight of 18,000 pounds;
while those of 24,000 pounds or over comprise but 1%.

Conditions also vary considerable along the same high-
way. That is why it would not be economically sound to lay down
roads of a uniform type and size.

Map 7 shows the traffic density graphiecally.

TENNESSEE.~-Map 8, a traffic map, was made from a

T
e} ]

count takenﬁcctgéﬁ,ﬁ§%5, in the state of Tennessee, Near the
larger cities many vehicles use the highways daily, while in the
remote sections the traffic drops down to a very nominal amount.

An estimate has been made of the total vehicle mileage on the state
highway system. There are 4,650 miles of state highways under
state maintensnce. By averaging counts at adjacent points on the
highways and multiplying by the distance between points, an estimate
may be made of the total vehicular mileage on the road. Such an
estimate shows a dally total of 599,800 vehicle miles on the prim-
ary system; 341,000 on the secondary system; and 189,500 on the
state aid roads, making a total of 1,130,100 vehicle miles dally

0n the state and Federal system. This means 412,500,000 vekicle
(57)




3573
miles throughout the year. It is estimauted that s well maintained
highway will save from 1 to 10 »ner cent per vehicle mile.

Map 8Lbelov3

WASHINGTON. --A comparative traffic census table for the
years 1921 Yo 1924 will be found in the next table, and a density
mgp showing the distribution of traffic in 1924 census will be
Tound in the Map 9, which the state of Washington based upon these
findings and planned a future highway program up to 1936, (See Map
16 in Chapter 10.)
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353
iroughout the year. It is estimated that a well maintained
g from 1 %c 10 ner cent per vshicle mils.

Map 8L Delov]

WASHINGTON,. --A comparative traffic census table for the
121 %0 1924 will be found in the next table, and a density
ting the distribution of traffic in 1924 census will be
1 the Map 9, which the state of Washington based upon these
s and planned a future highway program up to 1936, (See Map

1apter 10.)
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hroughout the year. It is estimated that a well maintained

. w111l save from 1 %o 10 per cent per vehicle mile.

Map 8Lbelov]

WASHINGTON.--A comparative traffic census table for the
1921 to 1924 will be found in the next table, and a density
owing the distribution of traffic in 1924 census will be
in the Map 9, which the state of Wigshington based upon thesge
gs and planned a future highway program up to 1936, (See Map

Chapter 10.)
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TSR MOB(PARIQON OF TRAFFIC CENSUS FOR YEARS 192

AND 1924,

COUNTY

7 LOCATION OF TRAFFIO STATION

Average of All
Daily I'raflie

Year 1921 Year 1924;

{

{Percent of
Increase in
| Traffle

Clarke...ovunsne
Cowlitz........
Lewis.viiiennns
Thurston......
Plerca.eevoases
King..oveviaens
Skagit..o.ouuns

Whatcom......

STATE ROAD NO, 1~

Vancouver-3almon  OreeK...veeiersressorsconcses
Woodland-Kalama  ....coeen,
Chehalis South ....ceevieeennnes
Chichalis-Centralia ....c.cooeeennes
Centralia-Thurston County Line.
Olympla South..ceevieiiinnannanns
Olympia East...cevevecreeenass
Lakeview .ooiiiiieiiienninens
Fife (South) ...e.cccveeiinnnnn
Bryn Mawr ....eeeeeee
Morningside ..eveeveereriirensinnns .
Snohomish-Skugit County Line...
Mount Vernon-North Oity Limits.
Bellingham North ...coiieeiinna,

BEREG
g3Z3HY

EHE

o QINII D
&

B 49 19 =T s G e ENLO LD B RO RO KO

4

EEEEREY

i

2a5
B

Klng...........
Kittitas,

Spokane.......

STATE ROAD NO. 2—

Fall City.....
Blewett Pass-V
Cle Elum-Virden.
Oolumbia River
Hartline .....
Dnvennort W
Davenport Enst.
Junction with Wnshlngton mthn .
Spokane-East Oty LimitS.....ceeeeecevsserssconas

g

wRE2ISRES
BREzRE=2ES

L

Kittitas........
Yakima........
Benton,.......
Franklin.......
‘Walla Walla. .
Garfleld........
Spokane.......

STATE ROAD NO. 3—

Unfon Gap...
Benton City .
Snake River Bridge...
Walla Walla West....
Dodge-Central Ferry..c..cveveeeerrvesessercnonsess
Spokane North OIty Limits....ieeeveerencerieinnns

BUIICE  sivveenrecncararseasessnensssrssossrsorcernas

seecstsacrrsesrstessasssoas

csesecsssesren

Csseserssanssrserecetsanssoas

sesseresrreavsteceasacsneee

180 3.:0

1,600 1,974

6t | 1,470
31 45

King.cecoeeenn. .
Pierce.eesnn...
Lewis..ouienses
Yakima........

STATE ROAD NO, 5—

AUDUID Ea8t s.eeeesnesiararissscssoscsonssncssssas

Riffe ......
Nelson Brldge

1,248 1,418
cevens ] IR
Tio 1,086

13.62

41,04

Spokane.......
Pend Oreille....

STATE ROAD NO. 6—

Hillyard North Clty Limit8...cecciveiierecrciannenn
Newport West....oeeeee.n

1,263 1,008
132 45¢

Grant..........

STATE ROAD NO. 7—

Ephrata East .ieeeeccerinieiiiieiiaieescinninins,

Olarke.........
Skamania.....
Klickitat.......
Yakima........

STATE ROAD NO. 8—

Vancouver East ..oiveiviieeriiciieiicnsiscnisoreones
- Stevenson-Carson .... . .
Maryhill-Goldendale ..

06 1,546
478 519

iy e TR e e ey




COUNTY

Thurston

Mason
Clallam

Chelan
Okanogan

Lincoln
Spokane

Lewis

Pgeific

Magon

Whiteman

COMPARISON OF TRAFFIC CENSUS FOR YEARS 1921 and 1924

(Continued)

Average of all
Daily Traffic.

the traffic

Per cont of
increase in

STATE ROAD IO, 9. 1921 1924
Olympis WeSteeecececeoesses 1,141 2,439 113.76
shelton Ncrth~. o0 &5 06080 020 292 995 240. 75
Port Angeles WeBleeosoonas 430 979 127,67
Port Angeles Easto esesess e 485 1,159 138.97
STATE ROAD NO. 10.
Chelan'l...l.'...d.l.‘.... 265 454 71.52
Okanogan Northeesceseecoee 222 417 87.84
STATE ROAD NO. 11.
OPragl8eacscsecccsssnvsnnse 209 260 24,40
Junction with Sunset Hwy.. 375 512 36,53
STATE ROAD NO. 12,
Chehalis WeSteieeeosevesaee 475 1,114 134,53
Raymond Easteeseccoscocass 705 1,396 98,01
Raymond‘south Bondeecosooe 626 1,315 110.06
STATE ROAD NO, 14, '
Union..“..‘.‘l.l'.l.l..l' 258 470 97.48
INLAND EMPIRE HIGHWAY,

EASTERN ROUTE .
Palouse~02kesdaleecesccvee 154 285 85,06

(39)
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) WISCONSIN,--A gseries of traffic Surveys were made in
disconsin from the year 1

919 to 1924 and here i

S & graph w

tell the story. T e

Disgram 8, MTRAFFIC counrs

OF WISCONS IN

e e - a
fEes /os%
GRAPHICAL REPRESENTATION OF TRAFFIC /
COUNTS BY YEARS FROM 1919 T0 1924 ;
INCLUSIVE AND EXPENDITURES PER
%° MILE OF VEHICULAR TRAVEL. /
fie00 \ / 2792%
o.‘; /I
Y/ /
/
4 : /’
/&
N4 Y
- v
I 04“
Y &
Q. 0,/
. {&‘( d’(;l . .
200 . w,& ¢ __CuRVE No.1:- ALL MOTOR YEHICLES
%V wg‘}’ PER TRAFFIC COUNT 1919 To 1924,
Ly
& ¢/ CURVE NO2:- WISCONSIN YEHICLES,
\"‘ o (PASSENGER CARS ONLY)
A y ’
o0 3 ;02227 1 Curve No.3:- REPRESENTS GROWTH
4 Ji OF FOREIGN. TRAFFIC. NOTE THE STEADY
/ L, INCREASE FROM 8870 OF TOTAL TRAFFIC IN
/ o 1919 TO 15% 1IN 1924,
, ‘
A /' ,” Cumnve No.4:- TRUCKS. 247 IN 1919 To 42%IN 1924
00,
" )" Curve Na&:- MOTOR CYCLES. THIS CLASS OF
/ /| TRAFFIC HAS DECREASED FROM 2.9% IN 1919 TO
S /] 06% IN 1924 ’
/7 A
/. / Curve NO.G:- HORSE DRAWN VEHICLES. THEY HAVE
7 DECREASED FROM &2 % OF TOTAL TRAFFIC IN 1919 TO
%" Lo% IN 1924,
/ .
/ .
Yeean CURVE NO.T:- SHOWS EXPENDITURES ON RURAL HIGHWAYS
Gs7 N CENTS PER MILE OF VEHICULAR TRAVEL. .84 CENTS
o PER MILE IN 1919, 1.5 CENTS PER MILE IN 1924,
-~ Lis
[&%’L%
15¢ "
2%
1O0%
% aé T
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Tab 21 - TrA-H-rc

A4-Oa.

Showing a summary of the traflic counts taken at various points on
the State Trunk Highway System annually from 1919 to 1924, inclusive.
It will be seen that in 1919 .

8.8% of the total trafiic was tourist or out-of-state traflic.

3.4% was motor trucks, "

2.99% wus motorcyles. PN

8.29% was horse-drawn vehicles, ]

3y following through the other years up to 1924 it may be noted that
the foreign traflic has increased constantly from §.8¢% in 1919, to 1%
in 1924, The motor truck traflic has fluctuited but is higher in 1924
than in 1919; the motoreycles have decreased from 2.9% in 1919, to 0.6%
In 1924; the horse-drawn vehicles have decreased from 8.2% in 1919, to
19 of the total in 1924, This table, while it does not show the total of
any particular count, does show a general trend in the direction of
heavy motorized traflic, and a steady increase in the percentage of out
of the state cars. .

1912 COUNTS

Date {Na. of Traffic] Wisconsin Toreign Motor Motor Horse drawn Totals
Stations Cars Cars T'rucks Cyeles Vehicley
8-24 51 38,651 4,770 0920 1,366 1,834 47,541
8-27 33 13,678 1,496 876 480 .o2,01 18,541
9-17 35 10,059 1,221 420 341 1,401 14,042
U-21 3t 12,247 1,583 303 532 1,197 15,861
10-15 37 9,989 705 1,054 426 2,849 15,078
10-1¢ 33 18,437 1,530 583 657 1,272 22,479
Cotal.. . 220 103,061 1,357 - 4,661 4,002 11,06 134, 145
No. per [station. .. ... 468 52 21 18 50 609
Per cont] of total.,. .. 70.7 8.8 3.4 0. 2.9 8.2 100.00
1920 COUNTS
. Date |No. of Traffic] Wisconsin Tuorcign Motor Motor  [Horse deawn{ Totals
Stations Cars Cars Trucks Cycles Vehicley

7-25 55 52,242 7,042 1,052 1,248 1,082 63,766
8-it 48 23,530 3,466 1,853 64 2,221 31,764
8-22 50 44,4992 5,475 25 1,260 1,586 51,238
9- 6 46 38,259 6,322 1,622 1,069 2,656 449,928
0-22 43 21,762 2,360 1,7 488 2,660 29,075
;I‘ol:ﬂ... 242 130,785 25,171 7,251 4,759 10,803 228,77t
No. per [Station...... 748 10t 30 20 43 147
Per cent| of Total. . .. .0 1.0 3.1 2.2 4.7 100.0

1921 COUNTS

Count a-(-W‘»sc;aus IR

Date jNo. of Traffic] Wisconsin Foreign Motor Motor {lorse drawn| Totals
Stations Cars Cars Trucks Cyeles Vehicles
-4 62 87,258 15,306 2,732 1,498 1,640 108,434
7-20 62 41,714 5,805 3,711 664 2,424 54.323
8-10 65 37,511 3,386 421 3,182 50,745
8-21 60 69,516 2,170 1,103 1,862 85,548
U= 5 66 76,263 012 1,184 2,585 | . 98,512
g-18 43 37,468 2,066 282 2,071 44, 660
g-21 17 8,108 902 102 384 10,388
Total.. . 375 357,928 57,312 18,009 5,259 14,153 152,001
No. per {Station.. ... " 955 153 48 | 38 1,208
Per cent{ of Total..... 7.1 12.7 4.0 1.1 s.1 100.0
1922 COUNTS
Date [No. of Traffic] Wisconsin Foreign Mator Motor  {Horse drawn]  Totals
Stations Cars Cars Trucks Cycles Vehicles
6-21 60 38,912 4,482 5,453 522 2,504 51,063
-4 62 09,192 14,821 3,128 1,115 1,281 119,535
7-19 67 48,413 7,782 5,315 459 2,463 64,432
7-30 66 90.336 11,081 2,968 950 1,210 107,485
8-8 65 47,048 8,209 5,286 551 2,405 63,559
8-20 63 01,755 13,038 - 2,607 1,047 1,207 103,704
-4 63 79,510 15,900 4,158 936 2,235 102,829
9-20 62 39,292 4,160 4,583 450 2,047 51,132
Total... 508 534,468 80,543 33,586 | . 6,070 16,012 670,699
No. per |Station...... 1,050 160 66 12 32 1,320
Per cent| of Total..... 79.6 12.1 " 5.0 0.9 ‘2.5 ~100.0
1923 COUNTS
Date [No, of Traffic] Wisconsin Forcign Motor Motor  |Horse drawn|  Totals
Stations Cars Cars Trucks Cycles Vehicles

e s
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4 g-27 | 13,678 B0 13§ W R T Y S -
9-17 10,059 920 1,901 4,642 .
9-21 12,247 303 1,197
10-15 9,989 1,039 2,819 .
10~19 18,437 583 1,272 !
‘otal 103,061 4,661 11,061 134, 145
No. per jstation...... 468 52 21 18 50 609
Per eent| of total., .. .. 76.7 8.8 3.4 2.9 8.2 100.00
i f
1920 COUNTS {
; . Date [No, of Traflic; Wisconsin Forcign Molor Motor  |[Horse drawnl  Totals ‘
\ Stations Cars Cars Trueks Cycles Vehicles i
& 7-25 55 52,242 7,542 1,052 1,248 1,682 63,766 i
: 8-11 48 23,530 3,466 1,853 $94 2,221 31,764 s
H 8-22 50 44,992 5,475 Y25 1,260 1,586 54,238 i
9- 6 46 38,259 6,322 1,622 1,054 2,656 44,928 §
. 9-22 13 21,762 2,366 1,79 488 2,600 29.0/5 .
X Total... 242 180,785 25,171 7,251 4,759 10,805 228,771 {
)
No. per |Station...... 748 101 30 20 45 47
Per centj of Total. ... 7.0 11.0 3.1 2.2 4.7 100.0
1 1921 COUNTS ;
i Date {No. of Traffie] Wisconsin Torcign Motor Motor Horse drawn Totals
: Stations Cars Cars Trucks Cycles Vehicles
i -4 62 87,258 15,30 2,732 1,498 1,610 108,434
| 720 62 41,714 5,805 3,71l 464 2,424 54.328
; 8-10 65 37,51t 6,245 3,386 421 3,182 80,745
i 8-21 69 69,516 10,47 2,170 1,103 1,862 85,598
H -5 1] 76,263 15,438 3,012 i,181 2,583 98,512
| 9-18 43 37,468 2,773 2,060 282 2,071 11,660
‘ 9-21 17 168 798 902 102 384 10,389 i
! Total.. . 375 357,428 57,312 18,009 5,259 14,153 452,661 {
[' No. per (Statiot.. ... 935 153 18 14 38 1,208 {?
! Per cent| of Total..... 70.1 12,7 4.0 1.1 3.1 100.0 |
i !
)! 1922 COUNTS
;
( Date |No. of Traflis] Wisconsin Forcign Motor Motor  |Horse drawn{  Totals
| Stations Cars Cars Trucks Cycles Vehicles
i !
| ¢-21 60 38,912 4,482 5,453 522 2,594 51,963
| -4 62 90,102 14,821 3,126 1,115 1,281 119,535
! 7-19 67 48,413 7,782 5,315 459 2,463 64,432
t . 7-30 66 90,336 11,081 2,908 990 1,210 107,485
] 8- 8 65 47,048 8,269 5,280 551 2,405 63,559
' 8-20 63 01,755 13,058 2,607 1,047 1,907 109,761
9- 4 63 79,510 15,990 4,158 936 2,235 102,829
9-20 62 39,202 4,160 4,583 450 2,047 51,132
Total... 508 534,458 80,543 33,586 ) . 6,070 16,012 670,699 %
No. per [Station...... 1,050 160 66 12 32 1,320 5
Per cent| of Total..... 79.6 2.1 5.0 0.9 " 2.5 100.0 ‘.
1923 COUNTS
Date No. of Trallic; Wisconsin Foreign Motor Motor  |Horse drawn]  Totals
Stations b Cars Trucks Cycles Vehicles
6-23 66 57,762 7,210 6,055 575 2,250 73,852
7 4 67 128, 660 15,675 3,317 1,346 1,130 150, 128
7-18 65 61,191 11,444 6,826 537 2,246 81,213
7-29 6 111,417 16, 060 2,047 1,156 0922 132,502
8-4 63 57,023 12,062 5,681 433 2,609 79,208
8-20 66 119,158 20,946 2,994 1,025 887 145,010
9-3 66 112,742 20,445 | « 4,177 1,179 . 2,431 149,974
9-19 63 49,509 5,807 4,873 321 2,150 62, 660
Total... 522 698, 062 119,540 35,770 6,572 14,624 874,577
No. per |Station... ... 1,337 229 69 13 28 1,676
Per cent} of Total... .. 70.8 13.7 4.1 0.7 1.7 100.0
1924 COUNTS
Date |No, of Traffic] Wisconrin Foreign Motor Motor  |Horse drawn|  Totals
Stations Cars Cars Trucks Cyeles YVehicles
6-18 . [1¥] 61,741 8,191 7,777 476 2,356 80,541
-4 66 160, 825 31,870 3,875 1,236 698 198,504
7-18 65 , 770 12,007 7,440 554 1,607 88,278
7-27 45 147,053 22,884 3,233 1,207 587 175,804
8- 6 65 72.236 14,761 6,735 534 1,691 95,457
8-17 G5 146,208 25,968 3,001 058 561 176,756
9-1 65 117,018 33,181 5,041 659 1,313 157,210
9-17 63 63,390 7,976 7,158 374 1,801 80,795
Total.. . 517 815,205 157,738 44,200 5,908 10,701 1,053,903
No. per [Station...... 1,615 310 | 86 12 21 2,038
Per cent{ of Total. ... 70.2 15.0 4.2 0.6 10 - 1000
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Most of the large cities are now meking traffic surveys
in order to plan and.facilitate the traffic requirements. The table
below shows the street traffic survey and widening in larger cities,

Table 28, STREET TRAFFIC SURVEY AND WIDENING IN LARGE CITIES %

Has the city made Has the city Have any streets |
CITY traffic counts for made special been widened he-
street planning? traffic studies? cause of'traffic?.
Buffsalo Yes Yes Yes
Chicago Yes ' Yas Yes
Columbus In progress Will this year Roadways
Davenport No o ——
Denver No Yo -—
Des Moines Yes Yes Yes
Kansas City Yes Yes Yes
Los Angeles Some 0fficial & unofficial Yem %
Philadelphia By Bureaun of : E
Highway By several Bureaus Yes |
Providence No Police service engineer Yes é
Minneapolis Yes Yes Yes %
Nashville, Tenn -~ Street car rerouting; One !
one way traffic. g
New Haven, Conn. Yes Yes Yes E
New York City Yes - Being made continuously Yes E
St. Louis Yes Yes Yes ;
Seattle Extensive Extensive Yes E

(41)
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BAIPIMORE.~-~To determine accurately the amount of vehio-
ular traffic entering and leaving the business district of Baltimore,
a comprehensive check was made by the traffic department of the
United Railways and Electric Company on a normal week day in the
later part of October, 1922. The check began at 6 a. m. and continued
until 12 o'clock midnight.

A total of 152,339 vehicle movements in and out of the
business section, made up of:

Pleasure SULOSe.eeseeerscevesaaT6,234 or 50%

Commercial aUtO0Beseseesevessas 37,024 or 24%

Street COrS.eeeecceacceencness 12,036 or 14%

Bugses and taxi-cabScescescsess 4,224 oOr 2%

HOrse=aTaWl.esesecassesesesess 15,821 oOF 9%

TOTALe eovorssoosl52,B359 160%

The heaviest point for each kind of treffic was:

Pleasure autos~-Franklin & Cgthedral Steee...6,311
Commercial autos, Pratt & FallswaVeeeeseosoeee3,058
Street cars, Baltimore & FallswaYeessesessoesl,820
Horse-drawn, Pratt & FallswaJeeeesssesscoceesl, 457

The heaviest hour for esch kind of traffic was:
Pleagure auto8eeeees 5:00=6:00 Do Me enroeeassb6,300
Commercial 2autoS.ese 2:00-3:00 Po Me evecoeea3,94L
- Street CarsSiesevesse H:00-6:00 Ps Me esseeeesl,26
Buses and taxlcabs.. 5:00~6:00 P Me eceesases 361

Horse~draWneeecaseses £:00=3:00 Pe. Mo oontaoool,466

Baltimore is handicapped with narrow streets to the ex-

tent that all traffic movement is very seriously interferred with,
(42442




particularly during the congested rush hour periods. The only
meagure of relief that has been realized was through the passage
of the ordinance which prohibits parking of vehicles on certain down

town streets between 4:30 and 6:00 p. m.

CHICAGO.~-~A survey made in Cook County, Illinois, about
two years ago found that approximately 125,000 vehicles pass the
city limits every day through the thirteen entrances which are now
paved, A through chert of totsl traffic shows that less than 20%
of the traffic from the south used Halsted Street, while 80% of it
enters the city over Western Avenue. It is due %o the very poor
condition of Helsted Street within the city limit and to the great
delay caused to the traffic by the grade crossing with the Indians
Harbor Belt line just south of the city limit.

The cause of the traffic congestion is not the traffic

from down state which but is the traffic which originates within

this county. A traffic map is shown on the next page of Cook County-:

The following tables are some traffic sounts in the city

of Chicago,

Table 29, VARIATION OF VEHICULAR TRAFFIC ON A HNORMAL
WEEK-DAY AT DIFFERENT INTERSECTIONS OF SOME

THOROUGHF ARES .

On State Street

4 p., m.--5 p, M North and South East and West Tdtal
At Iake 670 615 1,285
A% Randolph 839 858 1,697
At Washingtonx 880 1,084 1,964
At Mzdison@ 979 682 1,661
At Monroe 909 800 1,709
At Adams 993 405 1,398
At Jackson 994 1,005 1,949
At Van Buren 930 506 1,456
At Harrison 813 507 1,320

g 30,000 pedestrians in the same hour
26,000 pedestrians in thﬁ4§§pe hour
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On Jackson Boulevard North and South East and lest Total
4 Pe Me==5 P. . ;

At Wabash 957 890 1,947
At State 775 839 1,614
At Dearborn 460 904 1,364
At Clark 620 1,242 1,862
At Wells 650 1,167 1,817
At Franklin 502 1,499 2,001

On Washington Street ;

At Wabash 906 1,090 1,996
At State 880 1,084 1,964
At Dearborn 531 874 1,405
At Clark 709 967 1,676
At Ia Salle 740 1,074 1,814
A% dells 587 1,075 1,662
At Franklin 693 940 1,633

Los Angeles.--In 1925 a check showed 333,300 vehicles psr
day entering the central traffic district, am area in the business
district approximetely one mile square. Congestion, however, is not
localized in the down town district. The survey indicated that the
most heavy traveled intersection was two miles removed from the center §
of the city, at a point where 4wo important arteries cross.

A check made of all traffic crossing the streets bound-~
ing the congested or metropolitan district the hours of 6 p. m. and
7 n. me on a normal week day, shows that the autcmobile played rather
a minor part in the delivery of passengers in the metropolitan dis-
tricte These figures were as follows:

Table 30, COUNT OF STREET CA4IH,PASSENGER AUTOMOBILES AND
COMMERCIAL AUTOMOBILES

By Log  Temple & Pico
Figueroa  anyeP8s Market  Street TOTAL
Street cars 4,440 7,251 4,685 4,285 20,641

Passenger autos 92,047 64,370 . 41,584 63,946 261,974

Comeroial 14,292 21,825 6,701 9,500 51,298
shlcles 110,750 92,426 52,790 77,751 533,913
(45)




NEW YORK CITY AND ITS REGION.-~A regional highway traffie
was studied in Few York City. The area being studied ineludes 5,528
square miles which in 1920 had a population of about 9,000,000.

The maximum hourly traffic occurs on the Boston and 4l-
bany Post roads near the New York City line and the Lincoln Highway
in theYCity of Elizabeth, the traffic at these points reaching a total
of 1,400-1,600 vehiclex per hour., 1,300 vehicles per hour on the
Mar:ich Road and other radial highways carried traffic wvarying fnom
1,035 to 1,105 vehicles per hour.

The motor vehicle registration in the envirens was aboulb
gseven persons per vehicle in 1923 in contrast with sixteen in the
ity itself. For the entire area this figure has decreased from about
535 in 1916 to 11l.1 in 1923. An estimate of future registration indic~
ates a total of 2,180,000 motor vehicles in 1930.

The congestion in New York‘Gity as the results obtained
from an area during 24 hours indicate & total daily movement of per-
gsong into the area of 2,849,600 and a total daily movement of wvehicles
of 223,450, The traffic at Fifth Avenue and 42nd St., increased 20

per cent in the two years from 1921 to 1923.

ST. LOUIS.=-~In November, 1922, the department of strests
and sewers checked the traffic entering and leaving the congested dis-
trict on 39 arteries of travel for the 11 hour period from 7:30 a. m.

to 5:50 P. m, and found as follows:

Percentage Percentage of
| Number of vehicles Passengers carriel
Street car 12,342 10 68
Automobile 69,509 59 25
Truck & Wagon 36,729 31 7

The total movement was 118,580 vehicles; average 10,780 per hour.
(40)
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TRAFFIC INCR-ASES, SEATTLE , WWASHINGTON

Incrsased traffic adds to the cost of maintenance and it is
apparent from the following table that traffic 1= increasing.
The inoreases noted aweproportionate in other parts of the
city(sSeattle).

increase in Traffic in One Year,19235 to 1924

1st Ave. between University and Union S?s. 7.8 peroent
2nd Ave ; * " " ) 10.3

5rd Ave. “ ¢ 2 1 53

L4th Ave. % Jackson  and Main Sts. 20,

5th Ave. 8 " " " " 46,
Rainier, south od Dearborm - ~ ~ 19.

4th Ave. and Jackson St. 20.
Premont Brldge 15.pergent
University Bridge 22,
Baatlake, south of Harvard No. 12,1
Westlake,between Denny Way and John St., 22.6
Bellard Bridge 3247




PART TWO,--TRAFFIC REGULATION

Chapter Six, REGULATION OF MOVING VEHICLES

The First Traffic Ordinance Against Speeders.

Traffic ordinances against the ""speed demon"” had their
4 beginning in 1878 in Rhode Island. This traffic ordinance was em~
% bodied in & resolution of the assembly of the colony of Rhode Island

Ai and was the result of the running down of a child in the street of

g S PR

i the town of Newport. The resolution of the assembly as 1t appears in j

a recent article in the "American City" read as follows:

"Whereas, there was very lately in the town of Newport
on Rhode Island very great hurte done to a small childe by
reason of exceeding fast and hard riding of horses in said
town, this Assembly takeing the matter into serious gconsid~
eration and being desirous for the future to prevent the
like mischief, doe ordain, et cetera, thatv from and after
the publication hereof, if any person or persous shall
presume to ride on either horse, mare or gelding, a gallup
or to run speed, in the street of Newport, sald person shall
for his offence pay unto the Treasurer of said towne 5 shili-
ings in money on demand; 2 shillings of whick shall be paid
t0 any person or persons that shall give information thereof
and the other three shillings to remain for the use of the
said towne.,"

TEE PRESENT TRAFEFIC REGULATION

After the use of the automobile was introduced and with '

its rapid growth, it gives us at the present time a most difficult
problem to solve on the highways. For the convenience of the motor-
ist and the safety of the pedestrién, traffic laws were established
from time to time in different states and cities. Up to the present
time every state and large city has this kind of regulation which
differ widely in detail if compared with one anocther. This causes
the great trouble to the highway users throughout all the states and
especially going from one state to another.

The subject of uniform laws and regulations as one of

(47)




the urgent needs for the better movement of traffie and easy use

of highways is now under discussion. Pernaps the most up to date
and best suggested model is the one by the committee on Unifornity
of Laws and Regulations which was just completed and presented %o
the National Conference on Street and Highway Safety at Jashington,

D. C.

RESTRICTIONS ON MOTOR VEHICLE SIZES, WEIGHTS AND SPREEDS
The restrictions in all of the states of the United

S P Tk it Ll e TSR

States will be found in the next tabulated table which was comprised !
by the Motor Vehicle Conference Committee and the uniform restric~
tion suggested by the committee reported on the National Conferencz

on Street and Highway Safety read as follows:

D atiaca B

T S AR e g Y,
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[ ab.

Speed Restrictions

Open country, 30 miles per hour; Exccutive highway officers The

within incorporated city or village,
15 miles per hour; where building
more than 200 ft. apart, 20 miles
per hour; through cemeteries,
passing schools, hospitals, etc., 12
miles per hour; around curves,
reasonable speced. Buses allowed
same speed as passenger cars, but
average speed for whole route
must not be more than 25 miles

per hour.
TRUCKS

Mere than 3 tons,
Jess than 6, pneu.

tires ... .20 miles per hour
With two or more .
solid tires .c....... 16 miles per hour

More than 6 tons

with pneumatic

tires ... .16 miles per hour
With solid tires........12 miles per hour

All vehicles more than 3 tons,
equipped with steel tires, 6 miles
per hour.

State Ilighway Commission and
citics, villages and towns may, by
ordinance, designate certain high-
ways and strects as through traffic
routes and require all vehicles to
come to full stop before crossing
or entering upon such route,

Operate vehicle at a reasonable and
proper speed (35 miles per hour
evidence of unreasonable speed)
having regard for other traffic and
intended use and condition of road.
Reduce speed to a reasonable rate
at intcrsections, bridges, curves,
descent, and  on passing  other
vehicles or animals. Slow down to
15 miles per hour at railroad cross-
ings if view is clear for 100 ft.;
if view not clear come to full stop,
All passenger carriers for hire and
school huses must stop at railroad
crossings outside municipalities.

Commercial Vehicles
Solid tires .15 miles per hour
Pneumatics .18 miles per hour
Tractors ... .15 miles per hour
Other Vehicles
All highways except

outlying = districts
where limits are .
posted 2 miles per hour

Alleys ... 7 miles per hour
Emerging fromalleys 3 miles per hour

SO0

Special Powers to
Lower Weight
Restrictions

in charge of mainte-
nance may prohibit the
moving of any load over
any highway when
weight is over 400 Ibs.
per inch of tire in con-
tact with surface, at
periods of year when
frost is coming out of
ground and roads are
in soft condition.

Municipal authorities may
reduce limits to not less
than 7,000 lbs. gross in
case of highways under
their control.

Director of Traffic, with
the approval of the
commissioners, has the
power to change any of
the regulations applying
to motor vehicle traffic.

27

Special Powers to
Raise Weight
Restrictions

State
County, State Road and
Bridge Committees,
may issue permits for
operation of restricted
vehicles on highways
or bridges except those
in municipalities. . Mu-
nicipal authorities have
similar authority,

Highway Department may
issue special permits
for operation of re.

stricted  vehicles on
highways under their
jurisdiction.

Director of Traffic may
issue permits to operate
vehicles heavier than
28,000 gross. Engineer
Commissioner may issue
written permits for
operation of heavier
vehicles over bridges.

Commission; ..

.......... Wyoming

Dist of Col.
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RESTRICTIONS AS T0O SPEID

(a) Any person driving a vehicle on a highway shall
drive the same at a careful and prudent speed not greater thanrn is
reasonable and proper, having due regard to the traffic, surface
and width of the highway and of any other conditions existing, and
no person shall drive any vehicle upon a highway at such & speed as
to endanger the life, limb or property of any person.

(b) Subject to the provision'of the subdivision {a) of
this section and except in those instances where a lower speed is
specified in this act, it shall be prima facie lawful for the driver
of a vehicle to drive the same at a speed not exceeding the follow-
ing, but in any case when such a speed would be unsafe it shall not
be lawful.

1., Fifteen miles an hour when approaching within fifty
feet of a grade crossing of any steam, eleciric or street railway
when the driver's view is obstructed. 4 driver's view shall be
deemed to be obstructed when at any time during the last two hund-
red feet of his spproach to such crossing he does not have a clear
and uninterrupted view of such railway crossing and of any traffic
on such railway for a distance of four hundred feet in both direc-
tions from such crossing.

2. Fifteen miles an hour when pessing a school during
school recess or while children are going to or leaving school dur-
ing opéning and closing hours.

3. Fifteen miles an hour when approaching within fifty
feet and in traversing an intersection of highways when the driver's

view is obstructed. A driver's view shall be deemed to be obstruected
(49)
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: when at any time during the last one hundred feet of his approach

i to such intersection he does not have a clear and uninterrnpted view
of such intersection and of the traffic upon sll of the highways

% sntering such intersection For a distance of two hundred feet from

| guch intersection.

4, Fifteen miles an hour in traversing or going around

curves or traversing a grade upon a highway when the driver's view
is obstructed within & distance of two hundred feet along such high-
: way in the direction in which he is proceeding.

5, Fifteen miles an hour in s business distriet, as
defined herein.

6. Twenty miles an hour in a residence distriet, as

1 defined herein.

7. Thirty-five miles an hour uhder all other conditiong,

It shall be prima facie unlawful for any person to exceed
any of the foregoing speed limitations, except as provided in sub-
division (e) of this section. In every charge of violation of this
section the complaint, alsoc the summons or notice to appear, shall
speclfy the speed at which the defendant is alleged to have driven,
also the speed which this section declares shall be prima facie law-
ful at the time and place of such alleged violation.

(ec) Toecal authorities in their respective jurisdictions

are hereby authorized in their direction to increase the speed which

shall be prima facie lawful upon through highways at the entrances

! 40 which vehicles are by ordinance of such local authorities required
i, to stop before entering or crossing such through highways, but such
increase in speed shall not be more than ten miles greater than the
speed limits otherwise applicable under this section upon such high-

£ vays. £0 )
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SIZE OF VEBHICLES AND LOADS

(a) No vehicle shall exceed a total outside width,
ineluding any load thereon, of ninety-six inches, except that the
fé width of farm tractor shall not exceed one hundred-eight inches, and

excepting, further, that the 1imitation as to size of vehicles stated |

in this section shall not =2pply to implements of husbandry temporar-
11y propelled oxr moved upon the highways. f
(b) No vehicle unladen or with load shall exceed a ;
height of twelve feet, six inches.
(c) Fo vehicle chall exceed a length of thirty feet,

and no combination of vehicles coupled together shall exceed a total

length of eighty-five feet.

T T A AP 4 P 4 ReuATEE YT TN

(a) No train of venicles or vehicle operated alone

shall earry any losd extending more than three feet beyond the front

thereof.

o 45 i B A YL AL I

{ e) No passenger vehicle shall carry any load extend- j
ing beyond the line of the fenders on the left side of such vehicles §
nor extending more than six inches beyond the line of the feunder on

the right side thereof.

WSIGHT OF VEHICLES AND LOADS

No vehicle shall be operated on any highway with a gross
weight concentrated upon any wheel in excess of 800 pounds per inch
hage width of tire, nor with a gross weight gongentrated upon any

axle in excess of 22,400 pounds,

PERMITS FOR EXCESSIVE SIZE AND WEIGHT

The State Highway Commission ( or other proper state
suthorities) and local suthorities in their respective Jjurisdistions,

(&1)




may, in their direction, upon application in writing and good cause
veing shown thereof, issue a speeial vermit in writing authorizing
the applicant to operate or to move a venicle of a size or weight

exoeeding the maximum specified in this act, upon any highway uader

the jurisdiction of and for the maintenance of which the body grant-

ing the permit is responsible. Every such permit shall be issued
for.a gingle trip and may designate the route 1o be traversed and
contain any other ®estrietions or conditions deemed necessary by
the body grenting such permit. Every such permit shall be carried
in the vehicle to0 which it refers and shall be open to inspection
by any peace officer, and it shall be a misdemeanor for any person

to violate any of the terms or conditions of such special permit.

REGUILATION OF MOVING VEHICLES IN STATES AND CITIES

For further illustration of the regulation of moving ve-
hicles, following are some typical and spécial features of many
states and cities which are gquoted from their respective traffic
laws and regulations,

COLORADO.-=-"A11 vehicles shall be propelled along all
public highways in & careful and proper manner, and with due regard
for the safety and convenience of pedestrians and vehicles thereon.

"Tehicles shall travel upon the right side of publie
highways unless the road ahead on the left side is clear and unob-
gtructed for at least 100 yards, except on mountain roads, where
vehicles shall be under control at all times; vix, must be able %0
stop within the distance possible of view, and in all cases shall
keep as far to the right as possible, leaving more swiftly moving

vehicles gnd traffic to the left.
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"All venhicles approaching an intersection of a public
highway, with the intention of turning thereat, shall in turning to
the right keep 40 the right of the center of snch intersection, 2nd
in turning to the left shall run beyond the center of such inter-
section, passing to the right thereof, before turning suech vehicle
toward the left. These directions sre illustrated in figures 5 2ud
Ee

"Wehicles in proceeding in opposite directions shall
pass each other to the right, each giving to the other one~half of
the road as nearly as possible,

"“VYehicles overtaking other vehicles proceeding in the
same direction shall pass to the left thereof, and shall not again
drive to the right until reasonably clear of the overtaken vehicle,

"Any vehicle travelling on a public highway which is
divided longitudinally by & park-way or an isle of safety, shall
keep to the right of such park-way, or isle of safety, unless other-
wise directed by the provisions of any ordinance, rule or reguls-
tion of competent loeal authorities.

"As bhetween vehicles mesting on mountsin highways
a grade of 10% cr more, ascending vehicles shall have the -
way over deseending vehicles, excent where it is more pr

for the a2scending vehicle to return to s turnout.”

PIORIDA.~~"A person operating or driving a motor vehiele
shall, at reqﬁest or on signal by putting up the hand, from a person
driving, riding or leading a horse or horses or other draft animals,
wing such motor vehicle immediately to stop, and, if traveling in

e opposite direction, remain stfgg?nary g0 long a8 may be reason-

VY A n . v aa o 2 L ST P T




able to gllow such horse or animal to pass, and if traveling in
the same direction, use reasonable precaution in thereafter passg-
ing such horse or animal; Provided, that in case such horse or

animal appears badly frightened or the person operating such motor

' vehicle is requested so to do, such person shall cause the motor of

such vehicle 10 cease running so long as shall be reasonably nec-
¢ssary to prevent accident and insure safety to others.

"When the operator of a motor vehicle desires to pass

- other vehicles going in the same direction and at the slower rate

of speed, he shall give notice by sounding a horn or other device

~ for that purpose at least one hundred (100) feet to the rear of

the front vehicle, and the front vehicle upon such notice shall at

once, when practicable, turn to the right sufficiently that the

| left hand wheel or wheels shall be at least eighteen( 18) inches from

the center of the road on the right hand side for a reasonable dis-~

tance or time in which for the rear car to pass,”

ILLINOIS.--"Except as hereafter provided, motor vehicles
traveling upon public highways shall give the right of way to ve-
hicles approaching glong intersecting highways from the right and
shall have the right of way over those approaching from the left.

"But motor vehicles entering upon or crossing (1) a high-

{ way which has been designated by law as one of routes 1-46 incliu-

Sive,.cea.e..{ 2) a street or other thoroughfare in cities, willager
and towns which has been designated and marked by the Department
of Public Works and Buildings to extend or connect such routers,
shall come to full stop as near the right-of-way line as possibie

before driving on the paved portion and regardless of directicn,

shall give the right-of-way to vehicles upon said highwey. 2%
(S4)
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ail intersections of highways where, by the provisions of this
paragraph, a stop is required before entering upon an interseeting
highWa¥,eeeocccasse

"In all cases police vehicles, fire departments, vehicles
transporting United States mail, and ambulances, shall have the
right of way over other vehicles. In_corporated cities, having a
population of more than 7,500 inhabitants, may designate certain
gstreets or boulevards as preferentizl traffic streets, and pres-
¢ribe rules regulating traffic upon, erossing over, or turning into
éuch streets or boulevards, and like specifications regulating

traffic may be enforced at points where traffic officers are

stationed.,"

MASSACHUSETTS.--"Every person operating a motor vehicle,
upon approaching a railway crossing at grade, shall reduce the
speed of the vehicle %o a reasonable and proper rate, and shall

proceed sautiously over the crossing.”

MICHIGAN.--"Slow moving vehicles shall keep as near to
the right side of the highway as possible, allowing more rapidly
moving vehicles free passage to their left.

" ...the safety of the public demands the stopping of
every vehicle, whether motor, horse-drawn, or otherwise, upon ap-
proaching and before passing over any crossing at grade of rail-
roads, interurban and suburban railways with public streets, high-

ways, alleys, private roads, private ways and crossings,.ee.”

MISSOURI.~-"In municipalities, no vehicles shall be

driven from private property or from an alley onto a highway, or
(c9)
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from the side of a highway into a line of moving vehicles, unless
the highway is sufficiently free from epprocaching vehicles %o psr~
mit such vehicles to enter the line of moving vehicles without
danger of collision, and the operator or driver of sueh s vehicle
shall give warning of hies intention to vroceed into the line of
moving vehicles by sounding his horn or whistle and by giving the

114

signal requiredeeeee

NEW YORK.--"Except as herein otherwise provided, and
except for the exercise by municipalities of the powers granted to
them by the general highway traffic law relating to traffic and
parking, local authorities shall have no power to pass, enforce or
maintain any ordinance, rule or regulation requiring from any owner,

operator or chauffeur to whom this article is applicable any tax, fee,

? license or permit for the use of the public highways,..c..”

"Upon approaching a pedestrian who is on the traveled

; part of the street and not upon a sidewalk, and upon approaching an
% intersecting street * or a curve or a corner in the street where the
g driver's view is obstructed and where a traffic officer is not on

f duty, every driver of a venicle Hhali slow down the same and give =a
j timely and sufficient signal with his voice, horn or other signaling

- device."

*Street shall include that part of the public highway

or a bridge intended for vehicles,

PENNSYLVANIA.--"The operator of any motor vehicle shall
stop upon request or signal of any constavle, police officer, or mem-

bers of the State Police Force, or designated officer of the State
(56)
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Sighway Department, who shall be in uniform or shall exhibit his
badge or other sign of authority, and shall, upon request, exhibit
his registration certificate or license, and shall write his name
in the presence of such officer, if so requested, for the purpose
gstablishing his identity.”

The most generally adopted method for formulating speed
regulation in the'city has been to differentiate rate for specified
zones within the c¢ity, and in addition special regulation for vari-
ous loecalities such as railrosd srossings, schools and parks. Most
0of the states authorize their cities to make special speed regula-
tions within their jurisdictions. Table 31 showing the speed 1limit
in typical cities and some of the special regulations which are
taken from their respective regulations for moving vehicles are

ag follows:

BALTIMORE.--"Vehicles shall keep to the right of the
center of the streets.

"Tehicles meeting shall pass each other to the right.

"Vehicles overtaking others shall, in passing, keep to
the left,

"4 vehicle turning to the right into another street
shall turn the corner as near the c¢uarb as practicable,

"A vehicle turning to the left into another street shall
pass to the right of and beyond the center of the street inter-
section before turning.

"No vehicle shall stop, for the purpose of taking or

setting down s passenger or loading or unleading freight, or for

any other purpose, except in case of aceident or other emergency,

of when directed to stop by police, in such s way as to obstruect
(£7)
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any strect or crossing.

"Except as provided ir this article, no horse or
vehicle shall be driven, backed, led or allowed to stand on any
side-walk which has been curhed, except that wares or merchandise
in process of losding and unloading, shipment or obeing received
from shipment, mey be transferred from truck or other vehicles
over the sidewalk by the use of skids, provided s passageway be

kent open for the free passage of nedestrians.

BOSTON.-="Vehicles must stop so as not to interfere
vith or prevent the passage of pedestrians at crossing or at inter-
sections of streets,

"Exsept on Sundays and legal holidays, vehicles shall
paes in but one direction as indicated in the following named
streetss « . « « &

"Between the hours of 9 o'clock a. m. and 5 o'eclock
pe Me in the following named streets there shall be no delivery of
ccal, ice, harrels, kegs, cases or hoxes, or the backing of venicles
to the surb, the collection of garbage, refuse or waste maberials,
barrels and boxes, the cleaning out of cesspools or the opening of
manholes, except in an emergency, and then only on permnit of the

"

Foard of the Street CommicsioNeececcae
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Tgble 31, SPEED LIMIT IN TYPICAL CITIES

B e Lot e T

CITY Business Residence Open Cross- SCHOOL
Distriet Digtriet Country ing
or Blvid.

Baltimore 12 18 2b .o ae
Buffalo 20 245) .o 15 .s
Gleveland- 15 20 s .o 10
Detroit 10 15 .o 2 legal .e
D. of Columbia 18 18 .o iz .o
Kansas City 15 25 .e 10 .e
ew Orleans 15 20 25=-30 8 .o
Wewark 12 .o .o 6 6
Portland, Ore 15 20 .o & legal 10
Sto Louis 8 10 .e 6 P
Seattle 20 20 .e 12 12
Code of lotox

Vehicle Conference

Committee 15 20 30 ce .o
Committee on

National Conference

of Street gnd High-

way Safety 15 20 3b 15 15

(59)
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CHICAGO.~--"In 211l instances where strest cars are
stopped for the purpose of loading and unloading passengers, auto-
mobiles must stop 10 feet behind the rear part of the street cars,

"On coming to boulevards or through streetis with
standard stop signs, 2ll automobiles must come to a full and conm-
plete stop and not enter or cross boulevard or through street until

traffic is clear."”

DES MOINES,-~"lo driver of a venhlcle or team shall over
take and pass any vehicle or team at street intersections in the

business district of the city;"

87, IOUIS.--"The operators and drivers may drive the
same along the street railway tracks, provided, however, they do
not interfere with the use of the said tracks by street cars or

violate other provisicns of this Ordinance.”

SAN FRANCISCO.-="I% shall be unlawful for any verson
%o sc drive gny wagon, cart or other vehicle on any street or any
portion of any street, paved with bituminous roek, on which the
rails of a street railroad are laid, that the wheel or wheels on
one side of such wagon, cart or vehicle shall be run or operated
on and along the ocuter rail of sald street railroad, and the wheel
or wheels on the other side tnereof shall be run or operated on
and along the bituminous pavement between the said outer rail and

the gidewalk curb.”

SEATTLE.--"Ho person shall drive or operate a vehicle

(60)
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with a trailer between the hours of 8:00 a. m., and 6:00 p. m.,

the length of which exzcseds 24 feet, upon those portions of the

streets named and within the district described as follows: "

{o1)




Chapter Seven. BRBGULATION OF STANDING AWTOMOBILES

Although parking is a great problem of the city streets
g5 it is necessary to regulate it in the cities, there is no reason
for not providing parking spaces along the rural highways and regu-
1ate them where necessary. Few regulations regarding to the park-
ing of automobiles can be found in the state codes but some are pro-
vided as follows:

COLORADO,-~"No vehicle shall be stopped or permitted %o
stand on the traveled portion of any public highway for the purpose
of making repairs, except such repairs as it may be necessary to
maka in order to remove i1t therefrom; and no vehicle shall be stoppeg
permitted to stand, or be parked thereon for camping or any other

purpose, "

MICHIGAN,~-"I% shall be unlawful to park a vehicle on the
beaten track or paved surface of any highway outside the limits of

any village or city."”

MINNESOTA.-~"Lll vehicles on highways and not in motion

shall be placed as near the right hand side of the highway as practie-

g able and in such manner as not to obstruct public travel; provided,

g however, that any municipality may, by ordinance, require or permit

parking elsewhere. No motor vehicle shall be permitted to stand un-

f attended, and with the motor running, on any highway,"

NEW YORK.--",,..are authorized to designate by ordinance

or regulation such safety zones, parking spaces and cab or taxicsab
(6 )
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stanés in the public streets as are, or shall be required, for the
safety and convenience of the citizens and inhabitants of the city
or village,eenee

"Except at parking spaces or when authorized so to do by
the ordinance or regulation no vehicle shall remain backed to the

card exeept it be actually loading or unloading and then for no

longer time than the sctual loading and unloading reasonably requires,”

WISCONSIN,.~-"Parking in such a way as to interfere with
the free passage of vehicles is forbidden; and free passageway of
at least 18 feet between parked motor vehicles must be left in all

instances."”

Parking in the city is quite a big problem of today.
There are three classes of standing vehicles in streets. In the
first place there is the vehicle which has been stopped for the
loading and unloading of merchandise. The second type of standing
vehicle is that which may be said to be left in live parking. The
third type of standing vehicle is that which has been left for an
indefinite time, in what may be called dead parking, or storage.

The parking restriction in typical cities are shown in
the next table and some interesting regulations from cities will

follow.

OS2 I AR AT e S et s
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Table 32, PARKING RESTRICTION IN TYPICAL CITIES

CITY Prohibited park- 15 30 40 1
ing in certain minute minute minute hour
areas zone zone zone zone
Boston .o oo Z .o X
Buffalo X oo e .o x
Chisago X oo X .o .o
Cleveland X . .o oo X
Kansas City X oo .o .o X
New Orleans X X oo .o X
Philadelphisa X - .o .e X
Portland, Ore. X X X con .o
St. Louis .o X .o .o .o
San Francisco .o .o .o X .o
Seattle X .o .o .o X
fashington, D. C, X .o .o .o X

(04 )
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BALTIMORE.~=A very clear map of Central Business Distriet

Baltimore will be found in Map 11 which indicates the regulatiouns

(]

0

of varking in different places of that district. Some general park-
ing ordinances are read as follows:

"Excepting the limits of the several markets,.....and un-
less otherwise provided in this article, no wagon, cart, motor ve-
hicle or other vehicle, or horse, mule, or other animal shall be
permitted to stand on any of the following streets, lares, or alleys
of the city for a longer period than two hours between eight o'clock
a. m., and four-thirty ( 4:30) o'clock p. m. of any day, Sundays and
holidays excepted, to wit....; and, excepting aforesaid, no wagon,
cart, motor vehicle or other wvehicle, or horse, mule, or other ani-

mal shall be permitted to stand for 2 longer time than may he reason=-

ably necessary to take on or discharge passengers, freight or mer-
chandise, between the hour of four-thirty (4:30) o'clock p. m. and
sii=thirty ( 6:30) o'clock p. m. of any day, Sundays and holidays ex-
cepted, on any of the following streets, or portion of the streets,
within the limits designated, to witi:......at or near street inter-
sections, gsigns indicating that the standing of vehicles within
respective blocks covered by this Ordinance is prohibited between
four-thirty ( 4:30) o'clock p. m. and six-thirty ( 6:30) p. ia., nor
shall any wagon, cart, motor vehicle or other vehicle or horse, mule
or other animal be permitted to stand on an& of the streets, lanes
or alleys of the city for & longer time than six ( 6) hours between
the hours of six-thirty ( 6:30) o'clock p. m. of any day and eight
o'clock a. m. of the next day; except in that part of the city last

annexed, "

BOSTON.--"Except provided in...., no vehicle shall stop
(69)
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Maep 11, Traffic Map of Baltimore
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with its left side to the curb.

"No vehicle shall remsin backed to the curb except when
actually loading and unloading and then for not more than five min-
utes at any time. Between 6 o'clock a. m. and 6 o'clock P. m. this
rule shall not apply except that vehicles shall bleck surface cars
for a longer than ten minutes at any one time,

"No vehicle shall stop or stand within the intersection
of any street, nor within twenty feet of a street cornmer, nor within
ten feet of a hydrant.

"Between the hours of 7 o'clock a. m. and 1 c¢'eclock p. m,
vehicles shall not stand in front of entrances to churches, hotels,

theaters, schools or other places of public gathering except to let

} off or take on passengers.”

CHICAGO.~--"Vehicles must not park onm bridges or approachey
§ thereto.
"Parking is prohibited within 50 feet of entrances, be-

j tveen 1:30 and 5:00 p. m., and between 8:00 and 11:00 p. m., except

| t0 load and unload passengers.,”

DES MOINES.~--Here is another more simple parking map of
§les Moines (iMap 12) with longer period‘of parking limit in certain
places. Parkings are prohibited in certain streets; limited to 45
;minutes between 7:30 a. m. and 6:30 p. m. in certain streets; and
ilimited to 90 minutes between the same hours in certain other streets.,
fThe manner of parking is given in the regulation as follows:

"Pariing on West Court Avenue, from lst St. to 5th Ave.,

;shall be at right angles to the curb on both sides of the avenue;

ﬁparking on the north side of the W}hﬁgpust St., from Second St, %o
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the alley west of Second Street shall be at right angles to the
carb; and parking on East 5th Street, from Wslnut Street to Grand
'Avenue, shall be at right angles to the curb on both sides of the
' streets; and all other places, parking shall be parallel to the

curb and as near &hereto as the condition of the street will permit.”

DETROIT.~--"Standing vehicles shall be parked parallel
to0 the curb where not prohibited by rule of the Commissioner and
shall be placed so that neither right wheel shall be further than €
inches from the curb. Provided, that angle parking shall be per-
mitted and required at such places as the Commissioner may designate

by rule.
"Double parking is prohibited upon all the sireets of

the eity.”

SAN FRANCISCO.=--"It shall be unlawful for any person
operating vehicles described in Section 41* of this Ordinance %o
leave such vehicles standing on grade exceeding five (5) per cent
with only the brake set, except when the front or rear wheels of
sugh vehicles shall have been thrown in towards to curb in such a
manner as to prevent such vehicle from running down the grade if
the brakes should be released;eecee

"Dy, o following are hereby designated as stands for
licensed hacks, taxicabs, automobiles and sightseeing automobiles:

A. Around certain squares,

B, At the ferries.
« Steamboat landings.

« Railway depots.
« In front of some hotels.,”

HUOG

* A1l kinds of vehicles. (67)
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SEATTLE.--"It shall be unlawful to park a vehicle on
any street on which street railway cars are operated; Provided,
however, that vehicles, the length of which do not exceed twelve
(12) feet, may be parked adjacent toc the curb on Western Avenue,
between Seneca Street and Yesler iay, between the hours of 6:00
2. m, &nd 9:00 p. m,

"No person shall stand a vehicle at any location
designated as a location for parking, nor park a vehicle at any

location designated as a location for standing.”

(68)




Chapter Nine, REGULATION OF PEDESTRIANS

The traffic regulations are not only for the regula-
| tion of vehicular traffic, but also for the guidance and safety of
the pedestrian,

Traffic regulations must govern the movement of
pedestrians as well as motorists. Steps must be taken to make it
gs difficult as humanly possible for the pedestrian to get hurt.

In a number of cities ordinances have been passed
making it an offense to run counter to traffic signals, whether the
offender is a motorist or a pedestrian. When the signal instructs
the motorist %o go he must go and the pedestrien should remein on
the sidewalk so as to insure the free and quick movement of both
the vehicular and pedestrisn traffics. Here are available regula-
tions of pedestrians in two states.

STATE OF NEW YORK.--"Pedestrians walking upon the
traveled part of a street and not the sidewalk shall, when meeting
or passing vehicles, be subject to and comply with the rules govern=-
ing vehicles as to meeting, turning out and passing, except ase to
signals.”

STAT® OF VIRGINIA.--"Pedestrian walking along state
highways shall keep to the left hand side of the road.”

Table 33 shows the pedestrian regulations in the
larger cities of the United States and some of the details from
their regulations may be copied as followed:

DENVER, --"Pedestrians in the distriet and on the

streets named and described in Section 1993 thereof, shall cross

(69)




streets at a right angle at street intersections or designated
ecrossing places, and at no other place. JThere a traffic officer

is stationed, pedestrians whall cross with the release of traffic.

A safety zone is set aside for the use of the pedestrians

in which pedestrians may go as in passing over street crossing, and

&

«CT0SS which no vehicle shall pass and within which shall be, while

the same is lawfully occuplied by any pedestrian.”

LOS ANGEILES,--"In any crosswalk where traffic is not
being directed by a police officer or by a traffic signal, pedes-
trians shall have the right of way over vehicles; provided that
any pedestrian desiring the right of way shall give warning of
his intention to ceross by raising the hand, palm out, toward the
approaching traffic. It shall be unlawful for the operator of any
vehicle to drive into such crosswalk until such pedestrian shall
have passed in front of said vehicle.

"I+ shall be unlawful for any person to stand or walk
in the rosdway other than in a safety zone or in the crosswalk,
if such action interferes with the lawful movement of the traffic;
provided that no pedestrian shall cross g roadway other than by a
route at right angles t0 the curb, or by the shortest route to the
opposite curb, and provided, further, that in the Central Traffiec
District no pedestrian shall cross a roadway other than by a cross-

walk, "

(70)




Pable 33, PEIESTRIAN REGULATION IN LARGER CITIES

cI1TY Must ercss No diag- Keep to  Look Obey
at the onal eross~ the Right before Officer
croseing. ing. crossing
Birmingham X X X X e
Boston X X X X as
Buffalo X X .o X X
Cineinnati X X X . p: ¢
Cleveland X X P X X
Indianapolis .s X o .o X
Linco:.n X .e e P P
Long Beach, X X oo X X
Cal.
Tos Angeles X X e s e A
Milwaukee oo X . P X
Portland X X .o .e X
St. Louie o .o .o .o X

Salt Leke City .- Pedestrians have the right of way at all places.

Springfield, X X .o X X
Mass.
Toledo ve X »e ) X
. Jashington,D.O. X X .. X X
: ﬂilmi'ﬂgtﬂn . X X s ) X
:
(71)




SAN FRANCISCO,~-"The Police Department established
pedestrian crossings or traffic lanes along and across larket St,
from the Embarcadero to Ninth Street and all nedestrian traffic
geross such street shall be confined to such crossings as shall
be thus established. Upon other streets where traffic is congested
pedeatrians shall cross only at street intersections and within the
area bounded by the extension of the exterior and interior side~
walk lines. DPedestrians shall heed the directions of the traffiec
officers and all traffic signals shall apply to pedestrians as well
as to vehiculasr traffic. Pedestrians on sidewsalks shall keep to

the right."

SEATTLE,~-"Pedestrians shall not step into that portion
of the street open to moving traffiec at any point between inter-~
sections in the business district except to board s street car or
to enter a safety zone at right angles.

"On paved streets at intersections pedestrians shall

not eross intersections diagonally.”

DISTRICT OF COLUMBIA.--"Pedestrians shall hsve the
right of way between crosswalks and between street intersections.
"Persons walking on highways without sidewalks shall

face in the direction of approaching traffic.,”

(72)




Chapter Nine. HIGHWAY SAFETY

The general conclusions were reached in the YNational
Conference on Street and Highway Safety this year as to the causes
of accidents are as follows:

"The appalling snnual increase in automobile accidents
ig due in large measure to the tremendous increase in the number of
vehicles upon onr highways. It has not been possible, in the compara-
tively few years since the advent of the motor car, to alter streets
and highways to meet the needs of this enormous growth of vehicular
traffic. Nor have all the people who walk and drive been able to
scquire the necessary skill and judgment to cope with the nultiplicity
of hazards which have resulted.

"Mhese hazards must be reduced, and at the same time the
level of competence must be ralsed. Provicion must be made for the
greatest possible improvement in cars, highways, and traffic systems;
end the public must be brought by education and regulation to a point
#here it can be and will avoid as far as possible the dangers inher-
ent in highway transportation.

"In accident prevention the lessening of humsn incompet-
ence and of physical hazards are both of great importance. To this
end the clear understanding of all the factors which cause or contrib-

vte to cause accidents is indispensable.”

Following is e table showing twelve most fertile causes
of fatal accidents for the period from January, 1924, through May,
1025, as analyzed from newspaper and other reports by the National
Automobile Chamber of Commerce.

(78
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due to cause

1. Adult Jay Walking- ¢ ¢ 2 o 08 o o & 0 o o o o 25.1

2. Children crossing against traffic
rules or playing in streetS. o« o o ¢ o o o o 14,0

3, Too fast for conditionsS. « « « ¢ o« o ¢ & o o 12,9
4, Violating rules of the roade o o o o o & o o 8,3
B, IntoxicatioN. « o o o o ¢ o o s o o o o o o 4.9
6. Fog, SnOW OF YAIN. ¢ o« o o o o s o o s ¢ o o 4,5
7. Pedestrians confuseds o ¢« o ¢ ¢« o o o o o+ o 4.3
Be Okiddinge o« o o o o ¢ 2 5 o o ¢ s o o a & o o 349
9., Inattention of ATriveTr « o« ¢ « o ¢ o o o o o o 3.7

10 Confucion of ATIiVET o ¢« ¢ o o o o o ¢ ¢ o o » 3.7

‘ 11. Defect in vehicle. o« e @ ¢ ® o & o s & e o 3e3

12, Inexperience. ¢ o« « o o o o o s o s o s o s 28

! All twelve CaUSESeeesss 91D

Number of different causes listed in complete analysiSeesss

Judging from all points, the highway safety problem

in some states may be interesting to illustrate in the next few

paragraphs.

(74)

CAUSE Percentage of total sccidents

22

Number of times all causes were involved in an accident.... 3,706

in-

volves not only literary laws and regulations to prevent the accidents
but also the physical regulations marking and signsalling, are necess-
ary to provide to make them physically impossible. Uniform signals

and some marking systems and safety provisions which are practicing
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COLORS AKD FORMS OF TRAFFIC SIGNALS

The following are some rules of the text of revised
draft of the code of colors and forms suggested by & special com-
mittee of the American Engineering Standards Committee and the
recommended symbols are illustrated in Figure 7.

Rule %0. Significance of Colors.

A. Red shall be used as an indication to stop and for
other purposes where required by law,.

B, Yellow shall be used as an indication %0 exercise
caution.

C. Green shall be used as an indication to proceed.,

Rule 31. Significance of Form.

"fhere definite forms of luminous, nonluminous signs

or signals are used either alone or in combination with colors to

give the indications specified in Rule 30, the following will apply:

A. Stop shall be indicated by having the greatest
dimension horizontal, as with a horizontal semaphore or a string
of lights.

B. Caution shall be indicated by having the greatest
dimension horizontal, as with a horizontal semaphore or string of
lights.

¢. Proceed shall be indicated by having the greatest
dimension vertical, as with a vertical semaphore or string of
lightse.

Rule 33. Cautionary Signs for Drivers.

A, Highway signs and signals of a cautionary nature

for the notice of drivers shall have letters and symbols black on

a yellow basckground or yellow upon a Plack background.
(75)
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B. For signs to be read from vehicles in motion
symbols are recommended in place of, or supplementary to, words,

C. ‘When symbols are used, those illustrated in Figure
7 are recommended for the situstion indicated. Other or special
symbols should be such ags not to be confused with thesse.

Rule 34. Location Signs.

A, Traffic signs shall be erected with the top not
more than 8 feet above the surface of the roadway,

B, Traffic signs shall be erected at the outer esdge
of the shoulder area and on the right hand side of the roadwsy
where practicable.

Rule 40. Aspect of Railroad Grade Crossing Signal.

An electrically or mechaniecally cperated signal used
for the protection of highway traffic at railrmad crossings shall
present toward the highway when irndicating the approach of a btrain
the anpearances of a horizontally swinging red light or disk.

Rule 41. ZLoecation,

The railroad standard highway crossing sign and the
gignal ehall te mounted on the same post.

Rule 45. Approach Signal.

Advance warning signals which indicete the approach
to a railroad crossing, and not the actual approach of a train,

shall conform to the Rule 30,

(75)
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UNITED STATES ROAD MARKERS

United Stgtes Road markers were gdopted by the Joint

Board appointed by the Seoretary of Agriculture for this purvose

in 1225,

For all route markers snd directional signs, black letter-

ing on white background; for all warning and caution signs plack

lettering on lemon yellow bhackground.

The shapes of the different kinds of signs are as follows:

1.
2.
3.
4.
5.

Railroad warning Sign: Round.

Danger or stop sign: Detagonal.
Cgution or slow 3ign: Diamond shaped.
Look or atteation sign: Sguare

Road Markers.

Some characterictic or conventionsal shape different

from the above. Figure 8 ig showing this class of marker which is

to be used in the State of Iowa. They are 16 inches high and 163

inches wide.

G

Directional and information sign: Rectangular.

Pigure 8: U. S. Road Marker




HIGHWAY MARKING IN ILLINOIS

The Department of Public Works and Buildings has adopted
a system of highway marking with the aim to make virtually impossible
for the motorist who follows the marking to become lost. The system
gerves a two-fold purpose: First, to promote safety; and second, 1o
furnish directory information to the traveling public.

The first purpose is accomplished by maintaining warning
signs at all points of potential danger. These signs, which are
ﬁiaced 400 feet each way from the point of danger, are illustrated
iﬁ Pigure 9 to Figure 13.

J\ At railrosd grade crossings, the "Danger" sign is supple-
mented by a cautionary marking placed on the right hand side of the
pavement. This marking consists of a series of diagonal stripes,
alternately painted black and white. Series of stripes are placed
gt intervals of 100 feet, beginning 400 feet from the railroad cross-
'%ng. Figure 14 illustrates this warning device.

MARYLAND.--Perhaps the best feature of highway marking
in Marylsnd, as you will see in the next two pictures, is the signs
of traffiec information which give the motorist the necessary informa-

tion as he crosses into the state and figures the route to follow

MICHIGAN,~-Very simple and artistic warning signs were
adoﬁté& in Michigan which show in the Figures 17 to 18, They are
conformed closely in colors, size and design to the uhiform stand~
ards which have been developed and approved by a group of midwest~

ern sﬁates which include Michigan.,
' (78)
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BAD CURVE

JUNCTION SIGNS
Markers of this type are placed at
all highway Intersections




NOKTH DAKOTA.=--North Dakota also has a remarkable system
of highway marking and the outstanding markers will be found in

FPigures 19 to 21, inclusive.

TRAFFIC SIGNALS.

Praffic signs or signals should coaform to the maximum
visibility. They should denocte their meanings as far as possible
by their shapes and colors. The classifications of signals in use
will be stated in the next few paragraphs and some typical illus-
trations of types of signals and their locations will be found in
the pictures in the next pages.

1., M¥anual Controlled Devices, Standards, dummy cops,
semaphores and certain types of mushrooms.

2, Automatically operated devices. Mushrooms, light
houses and traffic towers.

3. Semi-automatic operated devices. Mushrooms, light
houses, and traffic towers. They differ from 2 in that the latter
is capable of being operated manually or automatically at will.

4, Synchronously controlled devices. Control traffic
in large units than the single block by this device.

5, Plattoon control. By a carefully worked out scheme
of progressively changing the traffic lights along the main thor-
oughfare, instead of synchronously changing them, traffic might
move in plattoons, so that a vehicle once joined the plattoon would
remsin in that plattoon throughout the length of its Jjourney.

6., Master cross streets. Master cross-streets for busy
crossings by progressive changing of the traffiec signal.

The following table indicates typical signal practice in

the large American cities. (79)
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Table 34, SIGNAL PRACTICE IN TYPICAL LARGER

/

AMFRICAN  CITIES

CITY Manual Semaphore? Manual Automatic Signal
lights? lights? towers?
Baltimore Yes Yes Yes Yes
Boston Yes ‘No Yes No 5
Cleveland Yes Yo No o 5
Chiecago No No Yes Yes ?
Detroit Yes Yes Yes Yes f
Kansas City No No Yo Ne 5
Los Angeles No No Yes No %
Philadelphia Yes Yes No No 5
Pittsburgh Yes Yes No No i
Portland, Ore. Yes Yo No No f
St. Louis No No Yes No g
San Francisco No . Yes No No |
Washington, D. C. 7Yesg Yes Yes No

(80)
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HIGH7AY GRADE CROSSING.

One of the most important problems of highway safety
is the solution of highway grade crossing. Thirty per cent of
all grade crossings on highway projects submitted to the Bureau
of Public Roads are eliminated either by relocation or by the
construction of underpasses or overhead crossings. The state of
Waghington has adopted the policy in 1919% that 2ll the railroads
and extensions of railroads hereafter constructed shall cross
existing railroads and highways by passing either over or under
the same, when practicable, and shall in no instance cross any
railroad or highway at grade without authority first heing ob-
tained from the commission to do so. The solution of this prob-
lem in general may be stated as follows:

A, By means of grade separation with the highway
either above or below the railroad,

B, By means of relocating the highway =o that no
crossing will be made,

C. By means of relocating the railway so asz %0 avoid
the crossing.

D, Protection at grade crossing.

l. #atchman with gates.

2. ‘Watchman without gates.

3, Gates operated from control tower,
4, Automatic signal devices.

E, Warning signs before and at grade crossings on

both sides,

P, Construction of obstruction to slow down the traffic

before the crossing. Hump and dip or island with warning sign st

the middle of the road.

* Highway Code of the State of Wasghington, 1919, pp. 179--
(81)




Pigure 38 shows a plan of safety grade crossing which

~ is practiced in the state of Florida. The approach to the rail-

road is on a curve or arc, so that the motorist must of necess-
ity slow down before traversing the raillroad track. This devioce
so far has proved to be of benefit in that state.

Pigures 39 and 40 illustrate the old type of signaling

and the latest type of signaling at the railway crossing.

PAINT HMARKING.

Paint marking is recognized to be most effective and
gimple and cheapest means of directing traffic om paved streets
and thoroughfares., HFollowing are some better practices in cities
which were comprised by the Tropiecal Paint and 0il Compaany of
Cleveland. The marking should be wide enough to give maximum
visibility, say about four inches, and the yellow color is the

most suitable color for the general use.

SAFETY ZONES.

There are four general types of safety zones:

1. The painted line zone.

2. The elevated platform.

3. The signalized zone,

4, The post or stancheon zone,.

The painted line zone { Figures 25 and 47) is the
simplest and by far the least expensive. The elevated platform

type ( Pigure 46) is one which has gained considerable favor and
(8E)
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is now widely used. The signalized zone ( Figures 42 and 46) is
one which is created by the placing of a sign in the street in-
dicating the nature of the area reserved., The post or stancheon
zone is constructed by placing along boundaries of the reserved

area with standards resting on the street surface or set into the

pavement.

Fogul FPaimted Line Zowe
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: WILL YOUR CAR DO THIS?

8peed per Stop within the distances indicated?
hour »
10 miles 0QQO 0000 If mot, the brakes
Voeeag feote——w=a! ' ghould be looked
- . 0000 after
15 miles 0
Rt oo 20 et —e-—m- po
20 miles 0000 0000
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|
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Fig. 49/ This chart shows the distances in which your car should
stop, under average conditions, if your brakes are right.




Chapter Ten., TRAFFIC PLANNKING

TRAFFIC CONGESTION., There are two different senses in
this term "traffic congestion™ as commonly used: 1. To indicate
such a volume of traffic on the road as to reduce below its po-
tentisl maximum the speed at which traffic moves, which may be
called "retardstion":; and 2. To indicate the presence on the rosd
of so great a number of vehicles as to rednce the traffic capacity
of 4¢he roads, whose consequences may be termed "suppression of
traffic.” So traffic congestion therefore has two phases: 1, The
retsrdation of traffic, and 2. The suppression of traffic.

An inerease in the number of vehicles on the road always
tends to retard the rate of movement of the traffic. If the in=-
crease in the number of vehicles goes beyond a certain point it
not only reterds traffic but it reduces the amount of traffic
which can be passed through the street per hour. Where the only
speed restriction is that which is the automatic result of the
number of vehicles on the road, reduction of speed retards traffic
until 2 minimm of speed of sbout 14 miles pex hour is roached
for beyond 14 or 15 miles per hour the traffic capacity decreases
with inoreases in the speed of movement because of the inorease
in the safe braking space (Figure 49) between vehicles, but in-
creases traffic capacity; further reduction of speed not only re-
tards traffic but it also suppresses traffic by reducing traffic
capacity.

From Dean A. N. Johnson's observation of the traffic
capacity of the general built two-lane road can be closely as-
certained.

In considering the qu?sg&qn of the number of vehicles




that may nass a giveu point in 2 single file, or what may be
designated as the total discharge of & single lane of traffic.

It is evident that this number is depending on the veloosity and
the spacing or intervals bvstween the vehicles; the wvenicles %o

be considered as practically of a fixed length, which for the
present purnose, may be taken as 15 feet., Expressing the veloecity
in mlles per hour as V, and the clear distance between vehnicles

in feet as C, the total number of vehicles that will pass 2 given

point in one hour is given by the relation:

e 5,280 7
15-+C

in which 15 represents the average length in feet.

It is known from observation that as the velocity of
the fehicles increases, the spscing is varied. iWhether this vari-
ation is directly as ‘the velocity, or soue other funetion of the
velocity, is £ifficult toc determine with any precision., There is
some evidence, howsver, to indicate that the spacing between the

vehicles varies approximately as the square of the velocity.

The causes of congestion may be stated ag follows:

A, Concenteation of population due to business,

B. Concentrastion of population due to social activities
C. Toerminal and focal congestion.

D, Motorization of the population.

. Poor highway construction.

P, Irregularity in highway system.

G. Bottle necks,

(85)




H, Improvar direction and regulation.

I, Peak demands at certain times,

J. Community habit in using certain streeis.

¥X. The nmingliling of Tast and siow vehicles,

o The mingling of rail and free wheel vehicles,
1, O»rowded pedestrians,

Ils Cruising taxis and cabs.

0. Unnecessary obstructions in highways.,

The methods proposed by traffic engineers for the relief

. of traffic congestion fall into five classes:

1., Traffic restriction, including rules and regulation

- of all kinds of traffice

2. Inmproved traffic guidance, including signs and
signals.,

5. lMinor improvements, including street alterations and
removal of obstructions,.

4, lajor extensions of highway facilities, including

. highway systeu and street system planning.

be Zoning and decentralization of business, including

regulation of buildings and oreation of new sections,

HIGHWAY CONSTRUCTION. The first and most important dev-
elopment for the circulation of traffic is the better highway system.
Among the things in the future highways which should be mentioned
are these:

1. Highway exclusively for motor vehicles; broad roads,

smooth surface, adequate safeguards, channels for classes of traffic
(86)
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and safe exits and entrances,

2., The extension of these highways in a net-work across
the country, going, for erzample, from Hew York to Boston without
having to negotiate any congested sports and without any shary
turns or other speed-attacking factors.

3, Elevated thoroughfares in the larger cities wit
entrance and exits and channels for fast and slow and truck traffie

4, Vehicular tunnels or adequate bridges over waterways
and other similar obstructions,

5., Host important of all, the building of roads that
will stay built. This means sclentific roadbeds and proper sur-

facing, of which we have thus far had dut little,

There are three types of wearing surface which are in
use at the present time for the heavy traific highways:

1. Bituminous mixtures,

2. Concrets.

3. Granite blogsk,

Bituminous is sufficiently strong for light loads, but
is slippery in wet weather, Conorete must be laid monolithically
with the base and is not renewable, dbut will last for 15 to 20
Years; Por the heaviest traffic, granite blosks are the best.

Perhaps the best recommendation for the sonstructiocn of
highways 1s the one reported by the committee to the Conference on
Street and Highway Safety inm 1925, The importvant points from its
conclusion read as follows:

"The roadway of every improved rural highway should be

(87)




wide enough for at least two lines of traffic. Every pavement in

a city street should be wide enough for at least three lanes of
traffic without street cars or four lanes with street cars. Those
for streets of heavy traffic should be wider. Street and highway
pavement widths should be in multiples of widths of traffic lanes;
i. e., 9 feet minimum for motor vehicles and 10 feet for street cars

"Right~of-way for parking space, for clear view at
curves and intersections, and for future roadway widening should be
provided before the cost of the land becomes prohibitive. Parkways
and sidewsalks should be so placed as to facilitzte future widening.

"To make it feasible to prohibit parking or stopping
on the traveled roadway, improved rural highways should be provided,
either continuously or at intervals not exceeding 300 feet, with
reasonable hard and level parking spgces entirely outside of the
traveled way.

"Safety as well as economy requires that grades in ex~
cess of 6% be avoided where feasible in laying out or improving the
thoroughfares of primary importance, whether in country village or
in the city.

"Highway of primary importance should not have curves
of less than 300-foot radius. Heavy grades and sharp curves should
not be combined.

"The cross section of the pavement or roadway should
be as flat as drainage conditions will permit. Curves should be
widened and banked, and provided with transition curves to effect
an eagy transition between straight sections of the roadways and
the curves,

"A clear view of approaching vehicles for at least 300
(88)
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feev should be provided at all points on highweys of primary
importance.

"At street intersections the grades of each street
should be maintained if possible, particularly those of main
arteries of traffic., Curb radii should ordinarily not be less
than 15 feet, and 20 feet in special cases.

"Every bridge on an improved highway or sitreet should

‘ ‘be at least 22 feet wide, to enable two lines of traffic %o pass

without difficulty.”

The United States has now selected a comprehensive
system of national highways consisting of 75,884 miles of roads
which is shown in Map 12. This is no doubt a great advancementd
in the circulation of traffic for the country and it also means an
unestimable benefit to the people as a whole,

Many states and some larger cities have also their
definite highway or street constmuction programs in which the

better circulation of traffic is simed,

Map 12. U, 5. Road Systenm

(89)
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CALIFORNIA.=--The varying importance of the roads in
the California state highway system from the standpoint of state
wide necessity and use has shown the need for g classification
in oréder to establish relative importance and provide for a
iroyer rate of progresg on the construction of the various parts
of the systém. They have chosen the funceticnal use of the routes,
rather than present traffic, as a basis of classification as
follows:
The primary system to consist of:
Alass A:
1. Intercity highways,
2. HMajor interstate connections.
Clasg B:
3. County seat laterals.
4, Other important lateral connections.
5. Major recreational highways.
The secondary system to consist of:
6. Minor interstate conneections.
7. Minor reereational highways.

8. Local development highways.

The next map shows the complete plan of the above

classifications which has a traffic planning value for the future.

(90)




NOTE TO USERS

Oversize maps and charts are microfilmed in
sections in the following manner:

LEFT TO RIGHT, TOP TO BOTTOM, WITH
SMALL OVERLAPS

This reproduction is the best copy available.
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45 NorTHERN COUNTIES

Miles
Presentnej‘\:?lr;irgg:ged’rotal
Class A Roads__.__. 1296 22 1318
Class B Roads__.__ 1498 44 1542
Class C Roads_____ 1216 1216
Snbtotal _._..___ 4010 66 4076
13 SourmERN COUNTIES
Class A Roads__.__ 1283 110 1393
Class B Roads._.__ 693 14 707
Class C Roads...__ 414 414
Subtotal —._____ 2390 124 2514
Grand Total ____ 6400 190 6590

LIST OF ADDITIONAL ROADS
NO. CLASS “A” ROADS MILES

101 Crescent City to Oregon Line near

Chetco
102 Bakersfield to Mojave_————__
103 Needles to Arizona Line npear

‘ TOPOC — e 16
104 Blythe to Arizona Line near
Ebrenberg - oo 4
105 Shavers Wells to Route 26 mnear
Coachella ~—— oo 18
106 ‘San Rafael to Point San Quentin 3
107 San Diego to Tia Juana.._._.___ 7

- CLASS “B” ROADS
108 Oxnard to State Highway Rte. 2 2

109 Alturas to Oregon Line near New

Pine Creek ool 44
110 Route 23 near Coleville to Nevada
State Line oo 12

MILEAGE OF STATE HIGHWAYS
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45 NORTHERN COUNTIES

Miles

Recommended
Present Additions Total
Class A Roads__.._ 1296 22 1318
Class B Roads.____ 1498 44 1542
Class C Roads_—_._. 1216 1216
Subtotal —_______ 4010 66 4076

13 SourHERN COUNTIES

Class. A Roads_____ 1283 110 1393
Class B Roads__.._ 693 14 707
Class C Roads_.___ 414 414
Subtotal . 2390 124 2514
Grand Total ____ 6400 190 6590

LIST OF ADDITIONAL ROADS
NO . CLASS “A" ROADS MILES

101 Crescent City to Oregon Line near
ChetCo wmm e 19
102 Bakersfield to Mojave —————____ 65

103 Needles to Arizona Line near
TOPOC - oo 16

104 Blythe to Arizona Line near
. Ehrenberg oo 4

105 Shavers Wells to Route 26 near
‘ Coachella - 18
106 ‘San Rafael to Point San Quentin 3
107 San Diego to Tia Juana ________ 7

- CLASS “B” ROAD
© 108 O\nard to State Hlo'h\vay Rte. 2 2

109 Alturas to Oregon Line near New

Pine Creek - oo 44
110 Route 23 near Coleville to Nevada

State Line —_______.________ 12
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CONNECTICUT.--From the observation made in Connecticut
in 1922, it was found that many trucks were loaded with over 25,000
vonnds,. Of the number of over-loads ezxceeding 25,000 pounds 87.8
per cent were over-loads per capacity; 88.7 per cent were by truck-
ing companies. Thirty-nine out of forty-one cases were loaded from
846 to 1,560 pounds per ineh of tire width on the rear axle. Only
4.2% of the trucks observed were five-ton capacity.

The least width of truck body observed was five feet;

the greatest width was nine feet six inches,

The recommendations were msde based on overloading
analysis gs follows:

1. Classification of highways.

2. Seasonal restriction of loads.

3. Prohibition of overloads per capacity, and restric-
tion of tire to 800 pounds per inch width.

4. Maximum body width of 7 feet six inches.

6. Meximum axle loads to be determined for each make

and class of trucks and placed in counspicuous place on the vehicle.

MAINE.--A definite betterment of the method of planning
future highway improvements is represented by Map 15 and Table 34
which show a forecast of the average daily traffic on the principal

primary and secondary routes during the period July to November 1930

(91)
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Table 34. TOTAL DAILY TRAFFIC AT 26 STATIONS

Year Total Daily Traffic
1916 & o ¢ 6 4 6 4 o o o 7,316

1919 & 4 ¢ 4 4 4 o o o @ 14,468

1925 * ® [ ] E - ® * [ ] [ ] L ] 39 ’569

1950 @ & & A O & s e e 60,527*

* Hgtimated

The forecast of the expeeted traffic is of rarticular
importance at the present stage of highway development in Maine, The
state has reached the second critical stage in its highway improve-
ment program. The first stage may be ecalled the gravel~road stags.
The second stage of a highway improvement program may properly bhe
called the reconstruction and high-type improvement stege.

Even estimating 1,000 vehicles per day instead of 500 as
the capacity of a gravel road, reference to the 1930 forecase map
will indicate that a considerable mileage of gravel roads on the
Haine primary system should be reconstructed with more durable sur-
faces within the next six years.

On the basis of a maximum capacity of 1,000 vehicles per
day for gravel~surfaced highways, it was suggested that the con-
struction of high-type pavements orn the heavy traffic routes and
the heavy traffic routes included in the suggested improvement
program, are divided into three groups bssed on density of traffic,
the type of traffic on each highway, and the urgency of the need

for immediate improvement For the period 1925 to 1930,

WASHINGTON.-~The State Highway Committee has approved &
tentative program to be completed during the next ten years up to
1936, based upon the present revenue for state highway purpose., A
map showing the system t0 be completed by 1936 is shown in the next

(92)
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PRIMARY HIGHWAYS |

Nol

Name

PG00 Wl —

Pacific Highway

SunsetHig hw?_?/

inland Empire Highway
National Park Hi% way System
Pend Oreille Highway

North Central Highway

North Bank Highway
Olympic Highway

Chelan & OkanoganHighway
Central Was hington Highway
Ocean Beach Highway
Willapa~ Grays Flarbor Hwy.
Navy Yard Highway

Inland Empire Hwy~East.Route

ECONDARY HIGHWAYS

S
4

Tonasket~SanPoil Highway
State Road No. 2!
State Road No. 22

ZRBOR
umptulips

KCENTRALIA
A CHEHALIS

LEGEND
Paved Roads . P
Graveled Roads RXXXR

9 Ft.Pavement. 9F1.Grove] ===

Bridges
TOTAL PAVED GRAVEL
3110 MI. 1710 MI. 1400 MI.
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COOK COUNTY, ILLINOIS.~-~The analysis of traffic upon
the present highway system and consideration of the area and the
population of the area %o be served has developed certain funda-
mental principles after the traffic survey of 1924 which must be
incorporated in the plan of highway improvement. These principles
may be summarized as follows:

1. The plan must be a regional plan.

2. It must provide for permanent improvements.

3. It must efficiently serve present and expectedvfuture |
traffic. To accomplish this, it is essential that all importan¥y ;
sources of highway traffic be connected by direct through routes,
involving:

A. The construction of arterial highways between
Chicago and principal centers of population of the county.

B. The connection of the highways in the area sur-
rounding the city with through city streets, which will permit
traffic to move rapidly and directly to its destination.

C. The construction of the routsas connecting import- §

ant cities and villages in the county exclusive of the city of
EChicago. These routes will also serve as "by-pass” routes for
:traffic degiring to avoid the city and as a traffic~sorting route
éin the present congested areas.

| D, The elimination of obstructions to the free and
grapid movement of traffiec. This involves the elimination of con-
fgestion points such as rail and highway intersections at grade,
tradfic "bottle-neck"”, and sectlons of inadequate width,

| 4, The plan mugt provide for the acquisition of right-

%of-way required for future routes.
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5. The preéént construction of the sections of highways
must as far as possible be utilized as the basis for the propcsed
plaﬁ. )

Map 17 is a traffic map showing the forecast of average
daily density of vehicular traffic on Cook County highways, 1930,

from which the future program is laid,

DES MOINES,.,--The traffic problem of Des Moines drew some
interesting solutions from many engineers of the country and the

suggestions are as follows:

CONTINUOUS MOVEMENT

1., Ernest P, Goodrich, New York Consulting engineer,
offers the idea of cintinuous movement on one-way streets, north and
south streets as well as east and west. While movement on the main
streets is uninterrupted, that on the cross streets is made to al-
ternate after every block, so that a machine crossing east and west
would have to wind in and out of traffic, up one street and back
another,

2. Goodrich has snother idea of the platoon or pro-
gressive system, by which autos may move continuously along any
street, but as part of a group and at a definite speed. These
gfoupd, or platoons, eross at regular intervals, keeping traffic
moving all the time under control of a definite traffic control
system,

3. Another idea, presented by Goodriech and other author-
ities, is that of speed highways, elevated from cross streets, to

which ramps lead and on which autos are permitted to travel at a
(v4)




maximum speed,
WANT "STEP SYSTEM"

4. ©Since congestion is greatest at quitting time for
offices and factories, New York authorities are considering the
idea of a step system by which large buildings or firms alternate
in dismissing their employes.

5., Cliarence R. Snethen of the Lds Angeles trgffic com-
mission suggested smaller cars of improved design, permitiing two
cars to operate where one does now, as a solution. Cars must fit
present streets, he says, instead of trying to widen streets for
the present large cars,

6. Hexagonal blocks have been suggested by a Canadian
engineer, with a system by which traffic can be speeded up wigh

greater safety on the same level,

All of these iéeas, except the last two, aré already on

trial or at least are being seriously planned.

SUPER~-HIGHWAY¥ OF DETROIT.~-In the plans for Datroit's
future transportation requirements the automobile, representing the
individual's rapid transit on rubber, and electric trains, giving
rapid mass transportation om rail, have been considered together.

The antomobile is recognized as the pioneer transporta-
tion agency in developing)remote sections, with busses and street
cars following, to carry the major load. Ultimately any section,
or all sections, may readh a condition of population density re-
quiring the fullest development of trains operated rapid transit,

with its natural complement of streget.car snd bus line feeders. To
!
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provide for this ultimate development necessitates the making of a
comprehensive plan of routes extending tc the limit of the Metro-
politan Area and so designed as to serve all the sections equally.

The standard width of the super-highway is 204 feet.

When the four tracks are brought up onto the surface, at the edge
of the present built-up area, and sewers, etec, are still left be-
low ground, only 84 feet is required for the rapid transit fscil-
ities, Placing 60 feet upon each side for strest space makes the
204 feet, which has been adopted as the standard super-highway
width.

The basis of the suburban portion of the master plan has
been to grid the area extending from the 6 to 15 mile circles with
radial, east and west and north and south super-highway routes ap-
proximately 3 miles apart. Beyond this outer limit the state is
extending the radials and trunk line roads to the next town or city.
In this manner several cities 25 to 30 miles away will have contin-
uous 204 feet double track super~highways, making direct connection
between those cities and the so called Detroit system, which itself
comprises 217 milies.

The main objects of the 204 foot roadways sre as follows:

1., To permit a variety of treatment in pavements, tree
planting and the like, depending upon the requirements of the terri-
tory traversed.

2. To give increased capacity with increased safety and
speed for motor vehicle transportation. |

3. By 3roper spacing of motor vehicle roadways, the
center may be left free for future train-operated rapid transit at
a saving of almost one~half of the cost per mile of an underground

o
system, (90)




4, VWhen surface rapid transit is provided with grade
separation at the station points at half-mile intervals, the express
motor vehicle roadway can be carried about the same intersecting
streets and provide a facility not now available to0 motorist anywhere,

5. The wide right-of-way will have capacity to handle
the eirculation and transportation of the occupants of the tallest
structures. Being wide, the super~highway will not only attract
these structures, but will provide them maximum light and air and a
splendid setting.

6. Regardless of how the width of the super-highway may
be utilized, it will permit the planting of trees and shrubbery in
places along its route where there will be not be disturbed by the

suceessive steps in the evolution of its development,

NEW YORK.~--~The Advisory Committee on Traffic Relief which
was formed as the result of a resolution adopted by the Board of
. Estimate and Appointment of New York City on December 22, 1924, made
. 1ts report on December 28, 1925, at the same time asking that it be
‘relieved from further responsibility in thé manner of traffic relief,
_ The committee held seven meetings and gave consideration
‘to the practicability of obtaining relief through further regulation
of traffie, to certain specific improvements designed to0 open up new
and needed traffic arteries, and to incidental problems bearing upon
the subject. Some of the matters more particularly considered and
the recommendations made were:

1, More stringent traffic laws and ordinances than those
now in foree, in the opinion of the corporation counsel, could be

enacted by the municipal assemhlygai the Bogrd of the Aldermen.




_ 2, Traffic counts should be made a8t carefully selected
;points throughout the city. A map of arterial streets showing
'upward of 300 points where such counts should probably be mads
accompanied the report.

3. Roadway and sidewalk width should be modified by in-
oreasing the roasdway width of streets 60 feet wide from 30 feet as
heretofore provided, to 34 feet, the added width to be withdrawn
from the sidewalk with corresponding changes in streets from 50 to
756 feet wide,

4, Subway kiosks should be removed from the curb and
placed either alongside the building like or preferably within an
adjacent building, Material relief would result from the removal
of elevated railroad columns from the roadways and of surface rail-~
way cross overs and turnback switches, all of which impedse itraffic.
i 5. It was not believed by the committee that the length
{of time during which vehicles remain stationary (i. e. parked) is

an important element of traffic problem in general because any

' stoppage whatever largely destroys the usefulness to moving traffie
gof the particular lane in which the vehicle is standing. Recom-
mendations eonsgidered but not made definite where the limiting of

sane of the north and south arterial streets, to prohibit the load~

trteks be constructed so as t0 permit both side and end unloading.
6. Increased restriction of the height of buildings was
pointed out to be a method of relieving the steadily increasing
traffic ioad upon the stfeets. Re~zoning would be difficult, butb
traffic ordinances which would have the effect of imposing upon

builder the necessgity of providinﬁsigeomodations within the building
)

ing and unloading of traffic during certain hours, and %o require that




for the parking incident to its use might sutomatically held in the
restrictions Y0 building height. The introduction of arcades should
be encouraged as offering the most available method for increased
street capacity without serious invasion of land values or destruc-
tion of vailluable property.

7. Use of containers for the delivery of msrchandise
was recommendsed as a means to decrease and eventually to discontinue
the use of the public thoroughfgre for loading or unloading purposes
during the hours of maximum traffic congestion.

B. A public 3ampaign should be instituted with s view
to encouraging the construction of parking garages.,

9. The time has arrived when apportionment of roadway
width should be definitely based upon traffic lanes, these im turn
being regulated by the slze of the vehicles using them. 4 study was
made to regulate the mamimum dimension of vehicles,

10. An express street of adequate width should be built
along the west water~front in the boroughs of Manhattan and the Bronx

with an extension along the city line to counect parkways in West-

| chester County.

1ll. The relief to be obtained from the alternation of

t the rapid transit structure on the line of Broadway across the Man~-

hattan valley to provide for a vehicular roadway over West 125th St.
would not be commensurate with the cost of the work.

12, In regard to the development of the Hell Gate
bridge to serve as a portion of a tri~borough bridge to connect the
borough of Queens with the borough of Manhattan and the Bronx, Dr.
Gustav Lindenthal stated that the arch span of the bridge is strong

enough %0 carry an upper or highway deck and that no additions are
(99)




needed on the arch span for sidewalks since the unused space out-

gide ths arches on the r2ilroad cen be devaekad to this purpose,.
18. An interborough parkway improvement is proposed

to afford a connection between Bastern Parkway in Brooklyn and

Forest Parkway in Queens,

57, LOUIS, MO,--Major street plans (Map 14) were adopted
to”brovide continuous and wider traffic routes tc¢ the business dis-
triet from all sections of the city.

| In 1914 in St. Lovis there were 9,869 licensed motor
vehicles; in 1920 there were 60,473. It is predtcted that in 1926
there will be 200,000 licensed vehicles,

The plan will relieve as of vpresent traffic, in two
ways: 1. The two radial routes will be made continuous and widened

and paved 1o offer desirable direct routes to the business district

from both north-west and south-west; and 2. The present narrow

oast and west streets will be widened and paved to accomodate more

vehicles.

CITY PLANNING.-~The program for improvement of traffie
facilities may be part of a general city paln or metropolitan area
plah'or, if no sqch plan has been established, a traffic program
mayibe developed in advance of = moreé comprehensive plan. The
tréffic program should be ineclusive of the following:

A, A %transit plan, covering facilities for the mass
movement of population by vehicles of all clasges, including rapid
transit, steam railrz=od commuter service, street car linesji bus

lines, private automobiles and other means,

g (100 )
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St. Louis Plans for Future Motor Traffic

LEGEND
e Present Major Strests ot
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Courtesy of Engincering News-IRecord

MAJOR STREET PLAN OF ST. LOUIS, MISSOURI

More road space for a larger number of vehicles is the common-
sense plan which St. Louis is adopting for the relief of traffic congestion.
The map above indicates the extent of the widenings, extensions and
cut-offs which have been authorized. The city has voted a $67,000,000
bond issue for municipal improvements, of which $8,650,000 will be ex-
pended for establishing, opening and widening streets. The present
motor vehicle registration of St. Louis is 108,425, and the municipal
authorities estimate this will total 200,000 by 1926.




B, A street and highway plan, vroviding for main
thoroughfares, by-pass and intercomnecting thoroughfsres, second-
ary Streets, business and industrial streets, and local residence
streets, with any necessary enlargements and improvement required
to carry the traffic with expedition and safety.

C. A traffic control plan, to provide for the orderly
improvement of facilities and messures for the safe and efficient
utilization of street and highway capacity.

In arranging streets or highways for the circulation
traffic, there are four points which should be considered, as follows;

1. Grade crossing. At peak points of congestion and
danger it is desirable and sometimes practicable to separate grades
80 as to carry the through traffic of one street over or under the
other street. This permits a feww flow of vehicular traffic across
the intersection on both streets and lessens the difficulties and
dangers of the pedestiian as well.

2, Classification of traffic., The most serious traffic
2 difficulties result where there is s great mixture of all kinds of
E graffic, especially on a narrow roadway. Where there are three
. parallel narrow streets with mixed traffic gs above, great relief
- can be secured by confining street car operation to one street and
i reserving another primarily for the slow moving trucks and teams
and the third for the faster moving motor cars.,

3. Arrangement of traffic arteries. Through traffic
of all kinds should be confined to main thoroughfares while travers-
ing residence districts and outlying areas and these main thorough-
fares should be so arranged that they will form natural boundaries
to homogeneous districts, as residentail areas, large enough to

support neighborhood facilities %F%F as store, schools and recrea-
(10%)




; tion places.

In laying out the minor streets in the unbuilt areas

| the number of intersections with or ecrossing a main thoroughfare

should be minimized.

4, By-passes and belt highways. Often traffic con-
gestion is created not so muech by the vehicles of persons who have
business in the congested district as by the vehicles of those
whose business or pleasure takes them through the congested dis-
trict. In such cases the opeing of convenient by-passes routing
traffic around the congested distriet will unguestionebly give
relief.

In peplanning of street system for the trgffic relief,
it may be found that the existing streets are so arranged that

even with exclusive widenings they will not serve the purpose,

' in which case it is necessary to consider the cutting of new

% streets by the msthod of widening by taking from abutting lots

or by taking from sidewalks or by building line set-back as
condition sees fit.
The construstion of double-decked streets in the cen-

gested area is now prgcticing in some large cities for the relief

of traffic. However, in New York, Boston and Chicago, the incon-

ﬁvenience of having elevated structures in the streets is well

éunderstood.

The vehicular tube or tunnel is another method whereby

;the ares availsble for traffic can be increased. The Hudson River

tube which is connecting New York City with the New Jersey shore
is one of the best emamples.

Still another method for increasing roadway is by the
{10z )




;uségof the arcaded sidewalk, By this plan as shown in Figure 51
?the roadway is extended to the full width of the existing street,
 and the sidewalks are placed in arcades in the sbutting buildings.
) The physical changes or minor alterations of streets
a8 they will be staped in the next paragravyhs will also increase
:the*street capacity and accomodate the traffic.

A, Removal of physical cbstructions, like hydrants,

- meil-boxes, post, etc.

B, Changes in street construction: The surface of
all streets where traffic is heavy should be provided with a type
of pavement adopted to traffic demands.

C. Cutting baek curks at intersections,.

D, Building traffic sguares and circles at inter-
sections of several streets, at bridge heads, docks, railway
stations, etec. (See Figure 52.)

B, deparate lanes for street cars, fast traffic and
glow traffice.

F., Separating vehicles and pedestrians by fences or
subways or elevated walks or safety zones,

G. Designation of one-way streets.

Street intersections are the congested points in cities
due to many lines of traffic come to this one point. Relief 1o
intersections may be afforded in various ways:

i. Curb corners may be around off with greater radii.

2. Corners may be cut off and additional land included

' within intersections.

%. Building lines may be established 0 keep buildings

back of street lines, fl(loz’
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4, Streets may be sprayed out near intersections.
5, Vehicular paths around corners may be marked ﬁpog
pavements, | |
6. Parking may be prohibited near intersections.
7. Standards may be elected to guide traffic. \
8. Traffic may be rerouted,
9. One way street may be established and 1eft;hand
turns prohibited.
10, Cross streets may be opened and closed synchron-
ously.
1l. Fast and slow traffic may be separated.

12, Grades of intersecting may be separatédd.

Zoning and Decentralization,

As mentioned before, the zoning and decentralization

is one of the practical methods to solve the congestion problem
% in the city. The down~town or business section of a city is
% usually crowded with both vehicular and pedestrian traffic, es-
ipecially in the rush hours near the opening and after the close
éof the office time, To gvoid such abnormal traffic in a limited
%street capacity the zoning or decentralization of business should
?be introduced. Zoning is to limit and regulate the helight and
Ethe use of bulldings in the congeéted area 80 as to avoid the con-
Egestion and decentralization of business means to remove business
%from a crowded area to an open area or spread the business of a
icrowded areg to different placed of s city so as to secure more
{

%even distribution of workers and hence to minimize the congestion,
‘ (104)




A, Rpggulation of Height. Tall buildings will add con-
gestion by pouring out their employees to the streets at one time.
So the regulation of heights of buildings to their minimum heights
will result the better street traffie condition,

B, Regulation of Use., Industries and big business are
undoubtedly employing more workers and at the same time have more
customers to 6all on, This makes the congestion at certain times
due to the coming and leaving of the workers and add more traffic
due to buyers and delivery of commodities. The regulation of the
use in a e¢ity is also important for the better distribution of
business and avolding the congestion.

C. Alternation of Working Hours. Another way to avoid
the rush traffic at one time in an already built-up crowded area
is by means of the alteration of working hours. The office hour
is generally Begun at 9 a, m. in the morning, and closes at 12 at
noon, then reopens at 1 ». m. and c¢loses at 5 p. m. in the evening.
To alternate this in one office on in one building or even in one
kind of business or industry, it needs only arrange in shifts so
that certain workers come at this time and the other group comes
at the other time. For instance, first group comes to start at
8:30 a. m.,, out for lunch at 11:30 a. m., back for work again a%
12:30 p. m. and closes at 4°30 p. m.; second group starts at 9 a., m.
in the morning and closes at 5 p. m. in the evening; and third

group starts at 9:30 a. m. in the morning and closes at 5:30 p. m.

. in the evening, etc.

D. Removsl of Business to the Open Section. This has
three-fold advantage:

1. To the business and the industry owners, who gan
(1U5)




;secure better and cheap land and sllows easy extension.

v 2. To the workers of course, since they can have
better sanitary provision and save the traveling time and expense
if they live near to them.

3. To the buyers since they can secure what they want
much nearer and save the time and expense to secure what they want
mach nearer and save the time and expense to the down-town. And,
to the traffic problem, it will no doubt be that this reduces a

gregt volume of traffic whieh would crowd in one section,.

PARKING FACILITIES, Parking for unlimited time results
in the exclusjon of all persons desiring to do business who arrive
after the parking spaces are filled but on the other hand, if
parking is limited in too short a period the drivers in omder %o
conform with time limits either have to move a short distance or
jockey for places at the curb and obstruct the movement of traffic.
The parking problem in the cities has become & difficult problem
of traffic regulation. The parking facilities are varied according
to the conditions of c¢ities, but some of the solutions may be

stated as these:

A, Basement garage. One of the pioneers in this field
is the Pacific Mutual Bullding of Los Angeles, on the two lower
floors of which 140 cars can be accomodated,

B, Iand in transition for parking. Pittsburgh has

one of the largest garages of this kind in America, located within
%a few blocks of the business center,

| C. Automobile Hotel. 4An sutomobile hotel, eight
Estories in height, with aceomodations for 800 vehicles, is being

\
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; planned in Washington, D. C.

D, Sub-surfsce garages im parks. 4 proposed plan

for Chicago whereby 7,000 cars would be cared for in sub-surface

garages in Grant Park, and the r emaining 24,000 vehicles which
enter Chicago daily would be stored in regional garages. Another
plan in New York has been also proposed 1o provide for 30,000 ve-
hicles under centrsl Park and 4,000 in Bryant Park with electric
mummon system for the owner tc¢ call.

B, Public land for parking. Cleveland publicly owned
land has been made available for parking.

F, Parking in arcad&es. Double arcaded streets may be
used in the lower arcade for parking purposes.

G, DParking on rocofs of the buildings. Parking on the
roofs of buildings with automobile elevgtor has teen planned in
Washington, D. C.

H. Parking Tower. Parking tower has been worked up
8t Purdue University in which a series of platforms mounted be~
tween sndless chains provides space for parking automobiles one

above the otiaer,

The ranking and parking facilities for the vehicles on
the streets should te provided for at least as Figure 53, and the
width of perking space located in the middle of a street, where
vehicles are to be parked at an angle of:

900 should be at least 15 feet

45°°shou1d be at least 15 feet

57%» should be at least 14 feet

30° should be at least 13 feet

When a parking space is next to the ourb these widths
can projeet over the curb about that much. Six feet side line is
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Chapter Eleven., APPLICATIONS AND RECOMMENDATIONS

TRAFFIC SURVEY

In order to apply a suitable system of traffic regula-
tioh, the traffic condition of a particular city must be known SO
that it will furnish the basic requirement for the determination
of the regulations, Of course, cities of larger sizes and the citiesi
of smaller sizes are different in their traffic conditions and their |
requirements of regulation, but the importance of the traffic sur-
vey is Jjust the same for both large and small cities. Large cities
have their complicated traffic problems and small cities, too, have
their necessary traffic problems.

Even in a small city there sre certain business streets
where the people do their shopping ususlly concentrated traffic in
certain hours of a day and especially on 8Saturdays. To know this
actual condition and its necessary provision, traffic counts in
such streets on a normal week day and oné weok ends are advisable,

A small city may grow up to a larger size in the near future and
the future preblem of traffic regulation must be planned right

in its early days so that the city will not suffer any traffic
songestion in the future is vitally important. This is also meant
that the traffic count is necessary for the planning of the future
traffic circulation.

One of the greatest problems in the larger cities of
present time is the traffic problem, solve the traffic congestion.
Due to the neglect of far-sighted policy to plan an adsquate street

ptan and the rspid increase in the use of automobilesk most of the
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large cities of today are having traffic congested streets, The

need of drafting comprehensive traffic regulations through the
light of traeffic survey is apparent.

In a large city, business streets, through streets, and
intersections or focal points are places of congestion., The traffic
survey of a large city should consider not only the traffic within
the city but also it should cover the neighboring region as well,
And, to make 8 complete survey for the whole city rather than to
pick just a few points in the congested area. Of course, more
careful attention should be paid to the congestéd areas.

After the proper points, evenly in the eity and more
attention in the congested areas, are selected, the next question
will be the proper time to be counted. As the traffic of normal
week days are different from the week-end and the traffic of certain
hours are different from other hours of the same day, so it is nec-
essary to take counts throughout the whole week to record the
variation of daily traffic in a week and to take counts throughout
the whole day to show the variastion in different hours of a day.
Week-end has the peak traffic in the recreational area for the
week and b efore and after office hours occur the most congested
conditions in the business seetion for the day. Before starting
a traffic survey, it must be remembered that the local general
condition must be clearly in mind in order to arrange the location
and time of traffiec survey properly suited to that city in question.

In recording the traffic counts, different kinds of

§traffic, car traffic, truck traffic, bus braffic, s treet car traffic

motor cycles and other car traffic and pedestrian traffic, must be

clearly entered in the list. In the oase of car traffic number of

passenger in each car should be stated gnd in case of truck traffic
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kind of commodity carried, its capacity, weight, make, etc, are
necessary to keep for each truck. Busses and street cars are
‘particularly important to note their schedules, capacities, per-
centage of loads carried and genersl conditions of their bodies.

The traffic circulation problem is not only confined to
a c¢ity but the highway system of good circulation for a state or a
nation is also should be sought. It is through traffic survey,
the only practical means, that the actual traffic condition canbe
found and to provide for its needs if any. The improvement of
highway systems for a state or for the nation is best to plan and
to replan from its actual condition and its possible development
in the future through the traffic survey. Many states of the Union
have been taken or are undertaking this kind of traffic survey and
I hope that this will continue until every state is succeeded then
the real requirement of the traffic circulation of the nation will
be found,

The method of traffic survey is practically identical
to the method that has been mehtioned for the large cities exasept,
in addition, origins and destinations of traffic from state to
state and the seasonal or monthly variation of traffic should be
figured to give the interstate relation snd the peak traffiec of
the year.

Traffic survey is not a job of once for all, but must
keep on from time to time as the traffic condition varies and the
new requirement arises, So, in short, the traffic data must be
kept up to date and improved as soon as 1t finds condition warrant

to do so,
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TRAFFPIC REGUIATION

Unifbrmity and simplicity of laws and regulations
throughout the country will give the most important effect of
traffic circulation., They mean easy and quick circulation,

Stop before grade crossings, speed of 15 miles an:hour
in the business dlstrict and cautionary arsa, 20 miles an hour in
the residential area and 36 miles an hour in the rural highﬂay are
recognized as the suitable speed regulations which should bekadopte&
throughout the country. \

Maximum width of 96 inches, maximum height of 12% feet,
maximum length of 85 feet and maximum load of 800 pounds per inch
base width of tire or maximum concentration upon one axle of 22;400
pounds should also be adopted throughout the country. The unifoim \
system is not only the?gzgns for motorists to follow, but also
means easy enforcement of regulations to assure maximum obedience
| by the regulator.

In the regulation of moving traffiec, definition of
traffic lanes, keeps to right, must be provided in any case whether
for a city or for a state. Then come to turning at the intersection
| with keeping to the right when turning to the right and pass beyond
the ocenter point when turning to the left. Passing should be
noticed by sound signal; reduce speed and stop before grade crosg-
ings; slow up when nearing schools, hospitals and other publiec
buildings; stop for pedestrians to eross at intersections are all
' essential to be provided in the traffic code.

Some special provisions, as in the mountainous district,

- certain regulations like the ascending traffic has the right of

way over the descending ttﬁfficéLﬁf)cities due to congestion certain




gtreete mey be designated as cne~way streets; and also materially
relieve in the congested street if certain traffic is prohibited
in certain hours are all adoptable if the condition requires it.

In the regulation of standing traffie, in the rural
highway, parking spaces along it either in the highway or pre-
ferably in an area outside and next to the highway should be pro=-
vided for parking of automobiles. But the free passage of moving
traffic must be insured so that not to interfer with them by
parkinge.

Parking in the city is quite a problem to be solved
today. In general, the parking provision may be created as
follows:

l. Space for Parking. Where necessary, the parking
spaces must be provided for the wonvenience of the people, such as
in the business distriet, in the park and playground, near to the
theatre, in railroad stations, in steamer wharf, and so forth.

2, lManner of Parking., According to the traffic con- .
dition and the width of the street, different manners of parking
may be permitted. Perpendicular parking as for wide street and
is necessary for the loading and unloading of trucks in the whoie-
sale business distriet. Angle parkirg may be employed when streets

are not very wide and is primarily for passenger car parking. If

! parking must be provided and the street is very narrow, the only

solution is the parallel parking either on both sides or on one

. side only according to the width of the street available for this

f;]gm.lr'posse.

3, Time of Parking. Parking may entirely be resﬁricted

for the movement of rush hour trafﬁic during the rush hours, tsﬁally
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usually before and after the office hours and shopping hours,
which will give more space for the moving traffic and by this +the
gquick movement is secured., In sedtions where traffic is heavy but
parking must be provided, then the short period of time allowance
for the parking during certain hours is applicable.

4., FNo Parking. Dangerous points, intersections, safety
zones, near the firs hydrants and in front of certain public build-
ings and grounds where parking will interfere with the free move-
ment of traffic or endanger the traffiec or for the sake of public
safety, it 18 necessary to prohibit parking by creation of zones
and not allow parkings within these spescified areas,

To insure the quick movement and safety of both ¥ehicu-
lar and pedestrian traffie, the regulation of pedestrian in accord-
ance with the vehicular traffic is essential. In rural highways
few pedestrians are using the roadway, but yet it is logical to
define this usage as keeping the pedestrian to the left hand side
of the road and crossing at the intersection,

Pedestrisn traffic in the ceity is no doubt involving a
hard problem especially at the intersection of the congested area.
Alternative movement of vehicular and pedestrian traffic at the
intersection by creating safety zones and allowing pedestrians to
oross safely with vehicular traffic stopped beyond the zone, is the
present good practice, However, this is applicable only for cities
of not up to very congested traffic condition, but for very con-
gested traffic condition, like in the city of New York or Chiecago,
it is economically loss to stop a continued line of traffic streém
at the intersection. In thie case separation of vehicular traffiec
from pedestrian traffic by either construction of subways or by

bridges is strongly advocated., (113)




HIGHWAY SAFETY

The physical regulation by signs and signals is a
valuable means of traffic reguilation and to secure the highway
safety. Highway accidents have caused many losses tc lives and
property every year and is still unfortunately showing an increase.
It is the duty of the traffic engineers 4o make this loss at least
to stop from increasing if not decreasing at all,

The color of a sign has a great psychological signi-
ficance. Some colors givé you a soft feeling and no attention,
while others give you a sharp feeling and you will notice it. Red
color has long been used in general as a danger color; yellow or
orange as # caution colors; and green and blue as safe colors. ©So
far for the most satisfzctory system of highway signalling, the
red should be used as a danger color for signs and iight signals
of denoting danger and stop character; the yellow as caution color
for signs and light signals of denoting cautionary and slow-up
character; and the green as safe color for signs and signals of .

denoting safe and proceed charsacter,

Symbols to represent various road conditions on signég
E of different shapes are very effective in telling‘the motorist|‘
%while he is driving along the highway. Perhaps the best every.
%recommended set of symbols was the one by American Engineering3
%Standard Committee which had been deseribed in the last chapter
Sand I hope this will be universally adopted.

: Shapes of signs should be adapted to their neoessar&
g spaces for their letters and symbols, Different shapes have been
i

used in different states with some good and some reverse, butvthe

best set through careful consideration: adopted for the United
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States road system is here I l1like to mention. In which round '
gshape for rallroad warning sign, octagonal for danger or stop:\
sign, diamond-shaped for caution or slow sign, square for look
and attention sign and rectangular for directional and informa-
tional sign. It must be noticed that the sign with angles will
draw a2ttention easily and the rectangular shaped sign will give
better space for lettering.

In cities, various traffic equipments are used to regu-
late the traffic., Mushrooms are ususlly placed st centers of
street intersections and outer corners of safety zones with red
lights., Traffic signals with red, green and yellow lights sus-
pended sbove the middle or posted at corners of street intersec-
tions to direct traffic movements automatically are applicable
in congested intersections. Bells are sounded as these lights
are changed so as to notice the traffic to move or stop. In small
cities with not heavy traffic at intersections, semaphores oper-
ated by officers can be substituted., OSemaphores are alsc good
equipments for the traffic regulation of temporary natures even
in a big city. Dead ends or jogs or danger points, flashing
beacons are advisable to place so as to alarm the danger and to
insure the safety. Traffic towers are suitable for sections of
a big eity, where heavy traffic ig to be handled. The tower
can easily be seen from far distance by motorists and the traffic
officer is safer and can see clearer on the tower to handle the
traffiec. Synchronous control or plattoon control are applicadble
when only in a large oity with tremendous traffic to be handled.
These are so far the available mesns for the control of large

£leets of traffic,

Painted lines are the cheapest form of 4traffic regula=-
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tio#. The yellow paint should be used since it gives better vis-
ibiiity and distinction. Painted center line serves very effect-
ively the separation of traffic lanes. Painted crossing zone
keéﬁgfmotors from entering into injure pedestrian. Other painted
péxﬁing zones with specified time and area to be used are also well
aéd gimple means of traffic regulation.

A word in regard to the safety zone which I would like

tdfﬁention here. Although safety zones have four kinds as stated
in the previous chapter, the painted line zone is the hest to0 be
used in crossings at general intersections for it does not obstruct

the motor traffic and at the same time gives clear boundary for the

pedeatrian., And, for large squares and circles and street car load=-

ing zones, the best is the elevated type which seyves good purpose

and 1s much safer at & congested crossing.

TRAFFIC PLANNING

The width of highways of today are generally provided
for by two lanes of traffic except in some boulevards and city
thopoughfares. For the continuous growth of traffie, it is sure
that the present two-lane highways are too narrow to serve the
adequate movement of traffic in some parts of the country at the
present and most parts of the country in the future. Therefore,
the logical improvement of this condition will be called for more
lanes and hence separation of fast and slow traffic. This must be

developed and it is likely to be followed in regions of large popu-~

: lation centers.

The economic of highway transport has great to do with

the types of a highway. The gain from the highway improvement is

evidently higher than what it paid for and is generally recognized
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as a good investment. The business of highway engineer is thus

to introduce better and economical type of highway improvement.
Replanning of the whole highway system to the best for the easy
and direct transportation; relocation of routes to avoid unnec-
egsary travel; elimination of grade crossing to insure safety;
gurfacing of raodways to accomodate the need of neavy traffioc;
widening highways to permit more lanes of tragffice; changing grades
to secure better movement. These are all guestions and aims for
the future construction sund improvement of highways which should
bear in minds of highway enginecers.

As mentioned in the first part of this chapter, the
traffic survey is a real valusble means by which we can Find the
astual traffiec condition and its tendency so that the possible
need of the future accommodation can be laid down. Stgtes or
cities can easily plan out the possible future traffic density map
from the result of the traffic survey and highway improvement can
be determined to meet its Ffuture need. This is a very important
gtep for any state or city o follow if they want o solve the
traffic problem from & practicsl methed., Moreover, it is a sound
step for traffic planning.

Unplanned streets of cities of today caused greater part
of the traffic congestion which required to improve in almost every
aged oity of this country. City pdanning is vitally important for
the solution of traffic problem. Major streets which for carrying
the through traffic should be planned %o form as the "backbone" of
the street system. They must be well connected and built wide
enoughf to take care of the quick and easy movement of traffic,

Traffic arteries are included in this class. In cities of already
(1%7)




j builé~up type when their mejor streets are incapbble %0 serve the
; new traffic, by-pass routes can be provided o as to take care of
» the through traffic and at the same time to avoid the unnecessary
traffic from entering in the city to cause congestion. Minor
streets are then planned to connect these major streets and thus
form the complete street system of a city.

Hany streets are now found that they are tco narrow to
serve the traffic and some way of improvement are condisered, Cut
back sidewalks to give wider roadways is a general practice, but
the introduction of arcade is worth taking #or it is a practical
and cheapest method to provide wider streets in & built~up area
without causing serious damage to the buildings. This has great
significance in the down-town district of a large Bit¥e

Another solution of traffic problem bringing about by
the city planning is the practice of zoning. It is through zoning
that the regulation of heights and uses of buildings in a city are
defined., Hence the even distribution of population and decentrali-
zation of congested area are resulted to better the traffic con-
dition. Every city, large or small, should have their eity plans
for the correction of past mistakes and the development of the
; future requirements, This is not only helps to solve the traffic
. problem alone, but has its important object of promotion and better-

; ment of wealth and living of the city deserves emphasis.
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HIGHWAY TRAFFIC.

1. The growth of automobile registration shows in-
creasing rapidly until not later than 1930 the ratio of one ve-
hicle to about four persons of the population of the United States
will be reached. But after this point the growth will likely change
to directly proportional to about one-fourth of the population.

2. The future development of highways should be planned
snd built in accordance with the requirement of the traffic and the
present highways should be improved and surfaced as soon as possible
to asccommodate the traffic of the present and of the future.

Z. The concentration of population or workers in one
limited area is one of the important causes of traffic congestion.
The decentralization by zoning is necessary for the better and more
even distribution of population or workers of the future in a state
or a city.

4, Traffic survey is the only method by which the
traffic condition cean be found and from which to plan for the relief
of the traffic movement of the present and of the future. Every
state, city or rural district should have this kind of survey con-

tinuously for its determination of future traffic accommodation.

TRAFFIC REGULATION
5., The uniform traffic lows and regulstions as nro-
posed by the special committee of the Second National Conference
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on Street and Highway Safety should be adopted throughout the
country so that the easy and economic traffic circulation can be
secured.

6. A well organized traffic bureau should be estab-
lished in every state and city to control the treffic and to en-
force the laws and regulations rigidly under the technicel traffic
engineer.

7. OSeparation of classes of traffic,--fast moving, slow
moving, standing and pedestrian,--with more lanes in e highway and
glven their definite lanes, spaces, or walks without interfering
each other,

8. FPhysical regulatiocn with signs, signsls and other
devices should be uniformly and properly provided at the necessary
points for the safety and the direction of the traffic.

9. National, regional and city planning of traffic with
gcientific construction of highway and street systems to the best
accommodation for the different classes of traffic and with the
provision for the future development.

10. To regulate the production of uneconomical sizes of
| vehicles and to produce vehicles of minimum size with maximum
. capacity.
11, To limit the use of the number of vehicles in one
| state or one ¢city or one district according to its real necessity

of the people.
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