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With dawning r e a l i z a t i o n o f the consequences o f t h i s t o t a l war , 

p e a c e t i m e p r e c o n c e p t i o n s o f the c h a r a c t e r o f highway t r an spo r t i n war 

t ime a re u n d e r g o i n g amazing a l t e r a t i o n i n impor tan t p a r t i c u l a r s . 

To a p e o p l e , a c c u s t o n e d as we have been t o the abundant t r an spo r t 

f a c i l i t y p r o v i d e d b y t h r e e - f o u r t h s o f the e n t i r e w o r l d supp ly o f motor 

v e h i c l e s , sharp c u r t a i l m e n t o f tha t f a c i l i t y i n the even t o f war was 

w e l l n igh u n t h i n k a b l e . 

That c e r t p i n adjus tments would be e s s e n t i a l c o u l d be f o r e s e e n . 

That t he re would be a s u b s t a n t i a l d e c r e a s e o f the accus tomed r e c r e a t i o n a l 

use o f p a s s e n g e r c a r s , and an o f f s e t t i n g i n c r e a s e o f b u s i n e s s u s a g e ; tha t 

t he re would be among the v a r i o u s c o n t i n u i n g u s e s d e g r e e s o f e s s e n t i a l i t y , 

to be a c c o r d e d c o r r e s p o n d i n g p r i o r i t i e s o f s a n c t i o n o r s e r v i c e ; that 

there would be a c e r t a i n d i v e r s i o n o f v e h i c l e manufac tur ing c a p a c i t y from 

c i v i l i a n to m i l i t a r y v e h i c l e p r o d u c t i o n , and from v e h i c l e supp ly t o the 

p r o d u c t i o n o f o t h e r war-needed s u p p l i e s ; these changes as l o n g as a y e a r 

ago were no t beyond the bounds o f r e a s o n a b l e e x p e c t a t i o n . 

But tha t the g rea t a u t o m o t i v e i n d u s t r y would sudden ly be b rought 

t o a c o m p l e t e h a l t i n i t s p r o d u c t i o n o f v e h i c l e s f o r c i v i l u s e ; tha t 

pneumatic t i r e s , the v e r y s i n e qua. non o f motor v e h i c l e t r anspor t a . t i on , 

would be d e n i e d to the average v e h i c l e owner so q u i c k l y and so c o m p l e t e l y ; 

these a re deve lopments that were c e r t a i n l y beyond the range o f normal 

f o r e s i g h t u n t i l the e a r l y morning o f l a s t December 7» 
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B e f o r e the c o w a r d l y a t t a c k on p e a r l Harbor , the e x p e c t e d p rob l ems 

o f highway t r a n s p o r t a t i o n were ma in ly t h o s e conce rned wi th the a v o i d a n c e 

o f c o n g e s t i o n on somewhat inadequa te h ighways , i n use b y an i n t e n s i f i e d 

t r a f f i c o f unprecenden ted v o l u m e . S ince tha t event we have had t o 

r e c o g n i z e tha t the most c a r e f u l husbanding o f na r rowly l i m i t e d v e h i c l e 

r e s o u r c e s w i l l be our a c t u a l and v i t a l f i r s t n e c e s s i t y . 

From the qu i ck and c h e e r f u l a c c e p t a n c e by our p e o p l e o f the 

r a d i c a l ad jus tments made n e c e s s a r y by sudden c u r t a i l m e n t o f t h e i r 

accus tomed i n d i v i d u a l m o b i l i t y , our enemies may l e a r n something o f the 

c a p a b i l i t y o f a f r e e p e o p l e f o r prompt and u n i t e d a c t i o n tha t w i l l 

s u r p r i s e more than i t w i l l p l e a s e them. 

P r i o r t o the d e c l a r a t i o n o f war, government a c t i o n a f f e c t i n g 

highway t r a n s p o r t a t i o n had been l i m i t e d t o a s u b s t a n t i a l r e d u c t i o n o f 

the manufac tu r ing quotas o f motor v e h i c l e s f o r c i v i l i a n u s e . The 

p r i n c i p a l p u r p o s e s o f t h i s e a r l y a c t i o n were t o r educe n o n - d e f e n s e 

consumpt ion o f c e r t a i n c r i t i c a l m a t e r i a l s , to r e l e a s e p r o d u c t i v e c a p a c i t y 

f o r the manufacture o f m i l i t a r y v e h i c l e s - f o r our own i n c r e a s i n g armed 

f a r c e s and t h o s e o f the n a t i o n s we were de te rmined to a i d , and t o c o n v e r t 

some p a r t o f the e x i s t i n g and new p l a n t c a p a c i t y t o the manufacture o f 

o t h e r mun i t i ons o f war , The OP*.* o r d e r s d i r e c t i n g the a c t i o n were e f f e c t i v e 

d u r i n g the summer and f a l l o f I9UI; bu t t h e r e was v i r t u a l l y no immediate 

e f f e c t upon the c h a r a c t e r o r volume o f highway t r a n s p o r t a t i o n as o b s e r v e d 

on the r o a d s . 



Permanent Automat ic t r a f f i c c o u n t e r s i n s t a l l e d on the roads 

throughout the c o u n t r y r e c o r d e d i n e v e r y month Of 19^-1 t r a f f i c 

s u b s t a n t i a l l y g r e a t e r thpn i n the sane months o f the p r e v i o u s y e a r . 

In December 19U1 the, t r a f f i c r e c o r d e d b y a l l c o u n t e r s was 12,5. p e r c e n t 

h e a v i e r than the same mon th ' s t r a f f i c o f the p r e c e d i n g y e a r , and 

a p p r o x i m a t e l y the same f i g u r e r e p r e s e n t e d the ave rage i n c r e a s e o f I9U1 

t r a f f i c o v e r tha t o f I9H0,. a l l months i n c l u d e d . 

On December 1 1 , t h r ee days a f t e r the d e c l a r a t i o n o f war a g a i n s t 

Japan, came the OPA o r d e r s t o p p i n g the s a l e o f t i r e s and t u b e s , f o l l o w e d 

on December 30 by the f i r s t r e g u l a t i o n s governing- t i r e r a t i o n i n g by the 

9,000 three-man R a t i o n i n g Boards immed ia t e ly a p p o i n t e d . These , the f i r s t 

r e s t r i c t i v e measures , have s ince ; been f o l l o w e d i n q u i c k s u c c e s s i o n b y j 

The f r e e z i n g o f r e t a i l p a s s e n g e r - c a r s a l e s on January 2, 

The h a l t i n g o f passenger-^ear p r o d u c t i o n on February 10. 

The banning o f l i g h t t r u c k p r o d u c t i o n f o r c i v i l i a n use on 

February 10, and the l i m i t a t i o n o f medium t r u c k 

p r o d u c t i o n on March 

;Xhe r a t i o n i n g o f new-passenger c a r s on-March 2, 

The r a t i o n i n g o f t r u c k s , t r u c k - t r a c t o r s , - a n d t r a i l e r s o f 

' a l l s i z e s on March 9« 

A 20 p e r c e n t cut o f g a s o l i n e ' d e l i v e r i e s t o s e r v i c e s t a t i o n s 

and b u l k consumers on March 19 and a f u r t h e r cu t t o 

33"3-/3 Pe r cen t e f f e c t i v e A p r i l l6 . 
And f i n a l l y , ' o n , A p r i l 7» the banning o f • a l l medium and heavy 

r t r u c k p r o d u c t i o n f o r c i v i l i a n u s e a f t e r A p r i l 30 and 

Fay 31* r e s p e c t i v e l y . 
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The admoni to ry e f f e c t " o f the t i r e o r d e r was e v i d e n c e d immed ia t e ly 

i n r e d u c t i o n o f the t r a f f i c o b s e r v e d on the r o a d s . Automat ic c o u n t e r s , 

wh ich i n December r e c o r d e d an i n c r e a s e o f 12,5 p e r c e n t o v e r the 

c o r r e s p o n d i n g month o f 19*40, coun ted i n January a t r a f f i c o n l y 1 .1 p e r c e n t 

a b o v e ' t h e January 19^1 t r a f f i e , end i n February a t r a f f i c a v e r a g i n g 7 ,6 

p e r c e n t l e s s than th r t o f February 19^-1. March f i g u r e s , no t y e t a v a i l a b l e , 

w i l l d o u b t l e s s show a c o n t i n u e d d e c l i n e . 

The a u t o m a t i c c o u n t e r s a re l o c a t e d on r u r a l roads o n l y and most 

numerously on main r o a d s . They r e f l e c t w i th s u b s t a n t i a l a c c u r a c y what 

i s happening t o o r d i n a r y r u r a l highway t r a f f i c , bu t do no t i n d i c a t e the 

t r e n d s o f "urban t r a f f i c . 

There a re i n d i c a t i o n s that the downward p u l l o f v o l u n t a r y r e d u c t i o n 

i i i c a r use i s coun te red i n the c i t i e s by the i n c r e a s e o f t r a f f i c consequeni 

upon h e i g h t e n e d ' i n d u s t r i a l a c t i v i t y . For example , g a s o l i n e consumpt ion 

f i g u r e s f o r January - r e f l e c t i n g t o t a l v e h i c l e usage - showed i n 36 States 

an i n c r e a s e o v e r January 1 9 ^ 1 • o f -9.75 p e r c e n t , compared w i t h the automatic 

c o u n t e r increa.se o f 1 ,1 p e r c e n t . S imi la r ly , - 'February g a s o l i n e consumption 

r e p o r t e d thus f a r f o r 17 S t a t e* showed 'an i n c r e a s e o v e r February 19^-1 

o f 0,77' p e r c e n t , compared w i t h the au toma t i c c o u n t e r d e c r e a s e o f 7»6 

p e r c e n t . 

These c o m p a r i s o n s , i n d i c a t i n g that u r b a n - t r a f f i c i s d e c l i n i n g l e s s 

s h a r p l y than r u r a l h i g h w a y ' t r a f f i c , a re conf i rmed b y s p e c i f i c r e p o r t s o f 

c i t y t r a f f i c thus ' far announced. Passenger- t r a f f i c o v e r the San Francisc* 

b r i d g e s , f o r example , was up 9 p e r c e n t i n January o v e r January 19^1 ; and 

t o t a l t r a f f i c through the Ho l l and Tunnel and o v e r the George Washington 

B r i d g e a t ITevz York was up 7 p e r c e n t f o r the same p e r i o d . 

http://increa.se
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I t i s the g e n e r a l o b s e r v a t i o n a l s o tha t p a s s e n g e r - c a r t r a f f i c 

i s d e c l i n i n g more s h a r p l y than t r a f f i c o f t r u c k s and b u s s e s , and t h i s 

o b s e r v a t i o n i s suppor ted by r e p o r t s o f the P e n n s y l v a n i a Turnpike 

Commission on the t o l l - p a y i n g v e h i c l e s u s i n g the t u r n p i k e . Less qu i ck 

than o r d i n a r y r u r a l highways t o show the e f f e c t s o f the r e s t r i c t i v e 

o r d e r s , the tu rnpike i n January se rved a t r a f f i c 15.5 p e r c e n t above 

tha t o f a yea r ago and the Februa ry r e p o r t was s t i l l up 6 p e r c e n t f o r 

t o t a l t r a f f i c . But the t o l l - p a y i n g p a s s e n g e r c a r s , which i n January 

were up 10 p e r c e n t , were un o n l y 1 p e r c e n t i n February ; whereas the 

numbers o f t r u c k s and bus se s were up i n January 3& and. SO p e r c e n t , 

r e s p e c t i v e l y , and i n February 2k and 50 p e r c e n t , r e s p e c t i v e l y . 

These s c a t t e r i n g i n d i c e s thus f a r a v a i l a b l e sugges t that the 

r e s t r i c t i v e measures are h a v i n g t h e i r f i r s t e f f e c t s , where those e f f e c t s 

would be most l i k e l y t o o c c u r - i n the s a u e e z i n g out o f customary 

r e c r e a t i o n a l u ses o f p a s s e n g e r c a r s . Road-use s t u d i e s made b y the S t a t e ­

wide highway p l a n n i n g su rveys have d i s c l o s e d a breakdown o f p a s s e n g e r - c a r 

usage i n t o 57.6 p e r c e n t f o r b u s i n e s s and U2,H p e r c e n t f o r r e c r e a t i o n a l 

and s o c i a l p u r p o s e s , "Bus iness p u r p o s e s , " as c l a s s i f i e d i n these s t u d i e s , 

i n c l u d e the use o f c a r s f o r " shopp ing" and " g o i n g t o w o r k , " some o f which 

may, under p r e s e n t c o n d i t i o n s , f a l l i n t o the n o n - e s s e n t i a l c a t e g o r y . 

The e x t e n t to which c a r s have n o r n a l l y been used f o r what w i l l now 

be c o n s i d e r e d n o n - e s s e n t i a l p u r p o s e s has v a r i e d c o n s i d e r a b l y among 

i n d i v i d u a l owne r s . The c l a s s i f i c a t i o n o f the r o a d - u s e s t u d i e s p l a c e d 

13<9 p e r c e n t o f the owners i n t e r v i e w e d i n the c l a s s o f 90-100 p e r c e n t 

" b u s i n e s s " u s a g e , E i g h t y to n i n e t y p e r c e n t " b u s i n e s s " usage was r e p o r t e d 
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"by 9«7 p e r c e n t o f t h o s e i n t e r v i e w e d , 70 t o SO p e r c e n t b y 10,3 p e r c e n t 

o f the owners , 60 t o 70 p e r c e n t "by 10,4 p e r c e n t , and 50 t o 60 p e r c e n t 

" b u s i n e s s " usa^e by 10,3 p e r c e n t , o f t h o s e i n t e r v i e w e d . Thus 5^-6 p e r c e n t 

o f a l l o w n e r s . i n t e r v i e w e d r e p o r t e d that more than 50 p e r c e n t o f the use 

o f t h e i r c a r s was f o r b u s i n e s s p u r p o s e s . 

On the o t h e r hand, 6,4 p e r c e n t c f t h o s e i n t e r v i e w e d i n the r o a d -

use s t u d i e s admi t t ed no use o f t h e i r c a r s f o r b u s i n e s s p u r p o s e s , and 

26,5 p e r c e n t acknowledged tha t 30 p e r c e n t o r l e s s o f t h e i r c a r usage was 

f o r " b u s i n e s s " p u r p o s e s , and upwards o f 70 p e r c e n t f o r r e c r e a t i o n a l and 

s o c i a l p u r p o s e s . I t i s t h i s l a t t e r c l a s s o f usage tha t w i l l f i r s t be 

s a c r i f i c e d a s , i n the c o n i n g months , p o p u l a r r e a l i z a t i o n o f the need f o r 

utmost c o n s e r v a t i o n o f a l l our t r a n s p o r t a t i o n r e s o u r c e s b r i n g s p u b l i c 

condemnat ion o f a l l n o n - e s s e n t i a l t r a v e l . 

But i f the re i s much i n our p a s t h a b i t s o f highway t r a v e l that can 

be y i e l d e d t o war tir.e n e c e s s i t i e s , the re a re l a r g e e lements o f the t o t a l 

highway t r a n s p o r t that are i n the h i g h e s t d e g r e e e s s e n t i a l , aeans f o r 

the c o n t i n u a n c e o f t he se e s s e n t i a l movements must be s a f e g u a r d e d . 

The e x t e n t to which v i t a l war i n d u s t r y i s dependent upon highway 

t r a n s p o r t has not been s u f f i c i e n t l y a p p r e c i a t e d , R e a l i z i n g t h i s , the 

Mich igan S t a t e Highway Department , at the s u g g e s t i o n o f the P u b l i c Roads 

A d m i n i s t r a t i o n and o t h e r n a t i o n a l t r a n s p o r t a t i o n a g e n c i e s , has r e c e n t l y 

made a su rvey o f the uses o f highway t r a n s p o r t a t i o n b y Michigan war 

i n d u s t r i e s . 
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The su rvey canvassed the managements o f 1.250 manufac tur ing 

c o r p o r a t i o n s engaged i n the p r o d u c t i o n o f war m a t e r i a l s , a l l l o c a t e d 

i n M i c h i g a n . The r e p l i e s , r e c e i v e d from 7^9 ° ^ t he se c o r p o r a t i o n s , 

show c l e a r l y hon dependent a r e t h e s e v i t a l i n d u s t r i e s on highway 

t r a n s p o r t a t i o n , "both i n the movement o f . t h e i r i n - a n d - o u t - h o u n d 

f r e i g h t and i n the home- to-work t r a v e l o f t h e i r e m p l o y e e s . 

A summary o f t he se r e p l i e s , as r e c e n t l y p u b l i s h e d "by the 

Mich igan S t a t e Highway Department, r e v e a l s the f o l l o w i n g ; 

" Incoming F r e i g h t . 

520 p l a n t s - f0)'o o f the t o t a l - r e c e i v e h a l f o f t h e i r 

incoming m a t e r i a l s by t r u c k 

2S1 p l a n t s - 38$ o f the t o t a l - r e c e i v e $0$ o f t h e i r 

incoming m a t e r i a l s b y t ruck 

100 p l a n t s - 13fa o f the t o t a l - r e c e i v e a l l o f t h e i r 

incoming m a t e r i a l s by t r u c k 

"Outgoing F r e i g h t . 

561 p l a n t s - jQfa o f the t o t a l - s h i p h a l f o f t h e i r 

p r o d u c t s by t r u c k 

316 p l a n t s ~ k2,6fi o f the t o t a l - s h i p 90$ o f t h e i r 

p r o d u c t s by t r u c k 

112 p l a n t s - 15/» o f the t o t a l - s h i p a l l o f t h e i r 

p r o d u c t s by t ruck 



"Plant S i z e and f r e i g h t Movement by Truck 

The s i g n i f i c a n c e o f t he se da ta in . r e l a t i o n to the mass 

p r o d u c t i o n p r o c e s s i s r e v e a l e d when the p r o p o r t i o n o f 

t r u c k u s e f o r i ncoming and o u t g o i n g f r e i g h t is- o b s e r v e d 

i n p l a n t s o f v a r i o u s s i z e s , 

726 p l a n t s w i t h l ess - than ^,000' employees -

9^>' o f the t o t a l number o f p l a n t s - u se t r ucks 

to a g r e a t e r e x t e n t f o r s h i p p i n g t h e i r p r o d u c t s 

than f o r r e c e i v i n g t h e i r m a t e r i a l s . 

13 o f the 15 p l a n t s w i th ^,000 o r more employees -

o r 2/9 o f the t o t a l number o f p l a n t s - u se t r u c k s 

to a g r e a t e r ex ten t f o r r e c e i v i n g m a t e r i a l s than 

f o r s h i p p i n g p r o d u c t s . 

"These f i g u r e s and p e r c e n t a g e s i n d i c a t e the f u n c t i o n a l o r g a n ­

i z a t i o n o f Michigan i n d u s t r i e s f o r mass p r o d u c t i o n . The 

sma l l e r p l a n t s , f o r the most p a r t , f a b r i c a t e p a r t s . The 

l a r g e r p l a n t s , a l t h o u g h they make t h e i r own p a r t s t o a 

g r e a t e r o r l e s s d e g r e e , a r e the c e n t r a l , c o o r d i n a t i n g 

u n i t s to which p a r t s a r e sh ipped f o r assembly i n t o the 

f i n i s h e d p r o d u c t . " 

The e x t e n t t o which t h e s e Michigan p l a n t s a r e dependent upon 

highway t r a n s p o r t a t i o n f o r the d a i l y t r a v e l o f t h e i r workers i s shown 

by the survey f i n d i n g that o f the kjk^Sh p e r s o n s employed a t the 

7^9 p l a n t s , 326,6U9 o r 75 p e r c e n t come to work i n a u t o m o b i l e s c a r r y ­

i n g l e s s than two pe r sons p e r c a r . 
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At the Glenn i . Hartin A i r p l a n e F a c t o r y near B a l t i m o r e t he re 

i s an even g r e a t e r employee use o f a u t o m o b i l e s f o r home- to -work 

movements. The Mart in p l a n t i s l o c a t e d about seven m i l e s from the 

B a l t i m o r e C i t y l i m i t s , and a l t h o u g h i t l i e s d i r e c t l y on a main 

r a i l w a y l i n e , the r a i l w a y b r i n g s none o f the employees to t h e i r 

work . Of a p p r o x i m a t e l y 30*000 worke r s employed a t the t ime o f a 

r e c e n t i n q u i r y , o n l y 35C were c o n v e y e d to work by b u s , and the 

r ema in ing 29.&50 were t r a n s p o r t e d i n p a s s e n g e r a u t o m o b i l e s a t the 

r a t e o f 2 .S5 p e r s o n s p e r c a r . 

At the Maryland Drydock C o . , and B e t h l e h e m - F a i r f i e l d 

S h i p b u i l d i n g C o . , B a l t i m o r e , a t the Sparrows P o i n t p l a n t o f the 

Bethlehem S t e e l C o . , a t the Genera l E l e c t r i c Company p l a n t a t Erie , 

P a . , the Havy Yard a t P h i l a d e l p h i a , , the F l e e t w i n g s p l a n t a t B r i s t o l , . 

P a . , and Curtiss-^right p l a n t a t Columbus, O h i o , where s i m i l a r 

i n v e s t i g a t i o n s have been made, i t i s found that t he p r i v a t e l y owned 

a u t o m o b i l e i s t he p r i n c i p a l dependence f o r employee home- to -work 

movements, the employees thus s e r v e d - r a n g i n g between 53 a n i ^ - 97 p e r c e n t 

o f the t o t a l number o f w o r k e r s , and the s e r v i c e p e r c a r from 1 . 7 t o 

3-28 p e r s o n s . 

In many c a s e s the w o r k e r ' s dependence upon the a u t o m o b i l e for 

t r a n s p o r t a t i o n i s due t o the f a c t that the new o r g r e a t l y e n l a r g e d 

p l a n t by which he i s employed i s l o c a t e d beyond r e a c h o f any mass 

t r a n s p o r t a t i o n f a c i l i t y as p r e s e n t l y e q u i p p e d . Of t en , i n the c a s e of 

new p l a n t s , and l i k e w i s e the new m i l i t a r y e s t a b l i s h m e n t s , the l o c a t i o n 

i s no t even s e r v e d by a main h ighway, and the new a c t i v i t i e s bring to 
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the former l o c a l roads on'which- t h e y l i e , a d a i l y f l o o d o f thousands 

o f v e h i c l e s i n p l a c e o f the hundreds o r o n l y s c o r e s tha t f o r m e r l y 

u s e d them. I t i s t h i s f a i r l y t y p i c a l c o n d i t i o n tha t stamps the 

improvement o f b o t h m i l i t a r y and i n d u s t r i a l a c c e s s r o a d s as 

p r e e m i n e n t l y impor tan t among highway c o n s t r u c t i o n p r o j e c t s a c t u a l l y 

e s s e n t i a l t o the f u r t h e r a n c e o f the war e f f o r t . 

But i t i s b e i n g r e a l i z e d more and more , that i f the e x i s t i n g 

and even the e n l a r g e d c a p a c i t i e s o f a c c e s s s t r e e t s and highways a r e 

t o a f f o r d adequa te s e r v i c e to the g r e a t l y i n c r e a s e d l o c a l wart ime 

movements, d e f i n i t e and prompt measures must b e taken to t r a n s f e r 

t o riass c a r r i e r s as much as p o s s i b l e o f the worker t r a v e l , and 

r e d u c e the number o f pas senge r c a r s employed i n s e r v i c e o f the 

remainder by i n c r e a s i n g the number o f p a s s e n g e r s p e r c a r . And t h e s e 

changes a r e made the more i m p e r a t i v e by the . n e c e s s i t y o f c o n s e r v a t i o n 

o f v e h i c l e s and t i r e s and r e d u c t i o n o f motor f u e l consumpt ion . 

Under the l e a d e r s h i p o f the Michigan S t a t e highway Department, 

.Measures t o a c c o m p l i s h t he se ends have r e c e i t l ^ " been demons t ra ted a t 

P o n t i a c , Mich igan , w i t h such good e f f e c t t ha t D i r e c t o r o f Defense 

T r a n s p o r t a t i o n 3astnan has a sked the Highway T r a f f i c A d v i s o r y 

Committee to the T;ar Department, and a f f i l i a t e d commit tees o f the 

v a r i o u s S t a t e s , t o d i r e c t s i m i l a r e f f o r t s i n a l l S t a t e s and 

p r i n c i p a l c i t i e s . The p l a n c a l l s f i r s t f o r a r a d i c a l s t a g g e r i n g 

o f s c h o o l , b u s i n e s s and m e r c a n t i l e hours and the s h i f t hours o f 

i n d u s t r y , to sp read t r a f f i c peaks and e n a b l e nass c a r r i e r s t o handle 

as much as p o s s i b l e o f the d a i l y f l o w ; a f t e r wh ich i t seeks to 
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r e d u c e the remain ing passenger ca r movement by i n d u c i n g i n d u s t r i a l 

and o f f i c e worke r s to share the use o f f e v e r c a r s , and by d i s c o u r a g ­

i n g a l l u n n e c e s s a r y c a r u s e . I t i s e x p e c t e d tha t Hr. Eastnan w i l l 

s h o r t l y ask the g o v e r n o r s o f the s e v e r a l S t a t e s and mayors o f a l l 

p r i n c i p a l c i t i e s s i m u l t a n e o u s l y to inaugura te such e f f o r t s as a 

n a t i o n - w i d e movement. 

Except i n the l o c a l s i t u a t i o n s men t ioned , the "'a,r has no t 

thus f a r d e v e l o p e d the g r e a t l y i n c r e a s e d t r a f f i c volumes on main 

r u r a l highways t h a t , but f o r the v a r i o u s r e s t r i c t i v e measures , would 

p r o b a b l y have been g e n e r a t e d , hovements o f m i l i t a r y v e h i c l e s form 

an i n c r e a s i n g element o f the t r a f f i c on such main r o u t e s , and thanks 

to the e f f i c i e n t and h e l p f u l c o o p e r a t i o n o f S t a t e and c i t y o f f i c i a l s 

and the S t a t e highway t r a f f i c a d v i s o r y c o n m i t t e e s , t he se movements 

a r e normal ly nade V f i t h a minimum o f i n t e r f e r e n c e w i t h c i v i l t r a f f i c . 

In i'-iany i n s t a n c e s i t i s found n e c e s s a r y to make l o n g highway 

movements o f v e h i c l e s o r l o a d s no t p e r m i t t e d by e x i s t i n g S t a t e 

r e g u l a t o r y l a w s . In some c a s e s t h e s e movements a r e such , i n 

d imens ion o r w e i g h t , as t o t a x the c a p a c i t y o f the h ighways , and 

have to be s p e c i a l l y r o u t e d o v e r highways adequa te f o r t h e i r 

accommodat ion . Zxarrples a r e t he p l anned r e g u l a r movement o f Ford 

Bomber p a r t s from Y p s i l a n t i , h i c h i g a n t o Texas p l a n t s f o r a s s emb ly . 

These movements - t o o bulk;,'- and l i g h t f o r e f f i c i e n t r a i l h a n d l i n g -

w i l l be made i n e s p e c i a l l y d e s i g n e d v e h i c l e s e x c e e d i n g i n l e n g t h 

and w i d t h the r e g u l a t i o n l i m i t s o f most o f the S t a t e s e n r o u t e . 

Another c a s e i s t he r e c e n t movement o f an expe r imen ta l p a s s e n g e r -

c a r r y i n g t r a i l e r b u i l t f o r the D i r e c t o r o f Defense T r a n s p o r t a t i o n 
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' " id th ®6 i n c h e s 
h e i g h t 12-': f e e t 
S i n g l e v e h i c l e l e n g t h . . . . . . . 3 5 f e e t 
Combinat ion v e h i c l e l e n g t h . . . . ! l 5 f e e t 
^ e i g h t p e r incJi w i d t h o f t i r e . . bOO pounds 
A x l e l o a d 1 8 , 0 0 0 pounds 
Gross l o a d 

2-a.xle v e h i c l e s 3 0 - 0 0 0 pounds 
3 ~ a x l e v e h i c l e s - ' - 0 , 0 0 0 pounds 
S e n i - t r a i l e r c o m b i n a t i o n s . . - ' - 0 , 0 0 0 pounds 
Other c o n b i n a t i o n s . . . . . ho,000 pounds 

g e n e r a l agreement upon such U n i t s would s u b s t a n t i a l l y 

r e d u c e the number o f s p e c i a l p e r m i t s now r e q u i r e d . 

a g a i n s t t h e day when emergency may r e q u i r e q u i c k m a r s h a l l i n g 

o f a v a i l a b l e t r u c k and bus r e s o u r c e s f o r p u b l i c o r m i l i t a r y s e r v i c e , 

an i n v e n t o r y o f such v e h i c l e s has been taken i n a l l S t a t e s by the 

a t E lkha r t , I nd i ana , and moved from t h e r e to . Washington - the U 5 ~ f o o t 

l e n g t h o f which a l s o exceeded S t a t e l e g a l l i m i t a t i o n s . S t a t e 

o f f i c i a l s have g e n e r a l l y r e sponded p rompt ly and h e l p f u l l y t o r e q u e s t s 

f o r s p e c i a l p e r m i t s to f a c i l i t a t e such movements.. The r e c e n t two-day 

d e l a y o f a t r u c k shipment o f army s c o u t c a r s i s f o r t u n a t e l y e x c e p t i o n a l . 

However, the r e q u i r e d a p p l i c a t i o n f o r a s p e c i a l pe rmi t a lways 

i n v o l v e s some d i f f i c u l t y , much o f which would he a v o i d e d i f a l l 

S t a t e s would a g r e e to a " f l o o r " o f we igh t and s i a e l i m i t s subs t an ­

t i a l l y above the l o w e s t l i m i t s now i n f o r c e In i n d i v i d u a l S t a t e s , to 

b e a p p l i c a b l e to a l l movements w i t h o u t s p e c i a l p e r m i t , f o r the 

d u r a t i o n o f the war . 

An agreement o f t h i s na tu re r e c e n t l y r e a c h e d by ITew England 

and Midd le A t l a n t i c S t a t e s would s e r v e as a r e a s o n a b l e p a t t e r n f o r 

g e n e r a l a d o p t i o n . This agreement p r o v i d e s f o r the unh indered move­

ment o f v e h i c l e s conforming to the f o l l o w i n g l i m i t a t i o n s ; 
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" ighway T r a f f i c Advisory- Committee to the *"ar department w i t h the 

r i d o f S t a t e motor v e h i c l e a d m i n i s t r a t o r s , the P u b l i c Roads 

A d m i n i s t r a t i o n and r ' o r k P r o j e c t s A d m i n i s t r a t i o n . Conducted by 

means o f a q u e s t i o n n a i r e , the i n v e n t o r y e f f o r t met w i t h a t r u W 

r e ' .arkable v o l u n t a r y r e s p o n s e by a p p r o x i m a t e l y 9^ p e r c e n t o f the 

v e n i c l e owners a f f e c t e d . The r e s u l t s o f the i n v e n t o r y a r e now 

"being s t a t i s t i c a l l y t a b u l a t e d by the * 7ork P r o j e c t s A d m i n i s t r a t i o n 

a t i'ew Y o r k , and a f i l e o f a l l r e p o r t i n g owners i s a l r e a d y a v a i l a b l e 

i n each S t a t e . 

The s t a t i s t i c a l summaries w i l l a f f o r d information as t o the 

number and c h a r a c t e r o f v e h i c l e s o f each c l a n s a v a i l a b l e f o r " u s e i n 

any area,, and the S ta te f i l e s , s i m i l a r l y c l a s s i f i e d , ^ i l l f a c i l i t a t e 

conrmnication w i t h owners o f the v e h i c l e s i n c a s e o f n e e d . These 

f i l e s ^ i l l s h o r t l y be t r a n s c r i b e d f o r the use o f S ta t e r e p r e s e n t a t i v e s 

o f the O f f i c e o f Defense T r a n s p o r t a t i o n '"'ho ^ i l l s e r v e t o c o o r d i n a t e 

a,ll e s s e n t i a l v e h i c l e r e q u i s i t i o n i n g . 

In f u r t h e r pre j^ara t ion f o r p o s s i b l e emergency o t h e r measures 

a r e d e s i r a b l e , p a r t i c u l a r l y i n a r ea s s u b j e c t to d i r e c t enemy a c t i o n . 

Among t h e s e a r e the s e l e c t i o n o f a l t e r n a t e s supplementary t o the 

p r i n c i p a l r o u t e s o f t r a v e l t o which t r a f f i c nay be i n s t a n t l y d i v e r t e d 

according t o p l a n i n c a s e o f any o b s t r u c t i o n o f the ?.iain r o u t e , the 

p l a n n i n g o f s e p a r a t e r o u t e s f o r c i v i l and mi l i tary t r a f f i c i n 

e m e r g e n c i e s , and o t h e r s i m i l a r measures. Such p l a n n i n g r e q u i r e s the 

advance p r e p a r a t i o n o f maps and o r d e r s read." f o r i n s t a n t p u b l i c a t i o n 

and e x e c u t i o n , and c a l l s f o r the c o o p e r a t i o n o f S t a t e and c i t y 



highway and p o l i c e a u t h o r i t i e s w i t h C i v i l i a n Defense and m i l i t a r y 

r e p r e s e n t a t i v e s i n each a r e a . P i o n e e r work o f t h i s na ture has been 

done by the ITew York M e t r o p o l i t a n Defense Transpor t Committee, and 

s i m i l a r unde r t ak ings Wierever n e c e s s a r y w i l l s h o r t l y be l aunched a t 

the combined i n i t i a t i v e o f t he O f f i c e o f C i v i l i a n Defense and the 

Highway T r a f f i c A d v i s o r y Committee to the Far Department, w i t h the 

a i d o f the P u b l i c Roads A d m i n i s t r a t i o n and, i t i s hoped , o f the 

s e v e r a l S ta t e highway p l a n n i n g s u r v e y s . I t i s h i g h l y impor tan t tha t 

adequa te p l a n s o f t h i s s o r t b e c a r e f u l l y p r e p a r e d and p r o v e d i n 

p r a c t i c e t e s t in. o r d e r that highway t r a n s p o r t s h a l l no t f a i l to meet 

the most c r u c i a l o f wartime t e s t s i f they s h o u l d come i n a c t u a l i t y . 
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of stream flow, which prevails perhaps 
90% of the time. Excessive rates, 
which occur rarely and need not be 
measured with great accuracy, are 
handled by broad-crested weirs adjacent 
to the flume. One of these, 6 ft wide 
and 1 ft deep, is placed at an elevation 
of 2 ft above the flume floor, with a wall 
separating it from the flume. After 
water depths in the pool upstream of 
the structure exceed 2 ft (about 1 - IS ft 
in the flume at the piezometers), flow 
is measured in both flume and weir, a 
single depth being recorded in the still­
ing well. A second weir, simply a broad 
step at a higher elevation, is resigned 
to handle the possible maximumVlood— 
about 600 cu ft per sec in the station 
i l lustrated. These weirs iniist of 
course be calibrated in the field. ^Dis­
charges for the whole structure are 
rated for depths in the single stilliti 
well. 

Since March 1940, when this gaging 
station was installed, the recorded 
stream flow has not been great enough 
to permit complete calibration of the 
broadcrested-weirs. Some discharges have beeri measured 
through the lower weir, however, and ample data have' 
been obtained for the flume to bear out the results ,.6i 
laboratory model tests and to demonstrate the accuracy 
with which discharges may be computed from recorded 
water depths. / \ 

ŷyb.-: 

C L O S E C O M P A R I S O N O F R A T I N G F O R M U L A ' S \ 

Field rating data for the flume have Jagreed very 
closely with figures obtained by extrapolation of model 
results. A "field" formula for the flume, Q = 13.95 
.H1 2 7 6 , was derived by fitting a logarithmic straight line 
by "least squares" to 10 measurements of depth and dis­
charge obtained in July 1940. Subsequently 12 other 
measurements were made over a/ 
period of about 21 months. The' 
measured discharges were com­
pared with values computed from 
the original least-squares formula. 
All field measurements were made 
by means of a velocity-head rod 
operated by several different ob­
servers. The model formula, Q = 
14.20 H1-28, was computed from 
laboratory observations of depth 
and discharge obtained in 1937 on 
a one-quarter scale model of the San 
Dimas flume. In both these for­
mulas Q = discharge in cu ft per sec, 
and H = depth in ft, measured in 
the stilling well. 

_ Considering the long period of 
time over which the field data were 
taken, these figures conform with 
pleasing accuracy to both field and 
jnodel formulas. The mode l 
formula appears high; still, the 
greatest deviation of field discharges 
hrom this formula was under 4 1 / a %. 
As compared to the field formula, 
11 observed discharges fell below, 
a n d 11 above, the computed values, 
and the greatest deviation of ob-

G A G I N G S T A T I O N F R O M U P S T R E A M 

Cylindrical Flume Transition Appears at Left 

served from'computed values was 4.27%. A new rat­
ing formula, Q = 13.953 /J1-276, fitted to all 22 points, 
conforms almost exactly to the original field formula. 
The standard error of estimate for the new formula is 
±2.00%, and the correlation coefficient is +0.9999. 
These results seem to indicate quite conclusively that 
the San Dimas flume, as installed in this station («^\ 
satisfactorily accurate and stable in its discharge c h i / y 
acteristics over a considerable range in both time and 
rate of flow. 
\ Sufficient data have been obtained on discharges over 
thê  6-ft broad-crested weir to demonstrate the approxi­
mate relation of discharges through the flume and weir 
to depths measured in the single well. To fit the ob­

served values, a rating formula 
was prepared by the method of 
least squares. This formula is Q = 
9.7035 Ip.*wt i n w n i c h Q is the 
discharge for the flume and the 
weir together, and H is the depth 
of water in the flume. The errors 
of these discharges are somewhat 
greater than those of the flume 
alone (standard error of estimate = 
±4.56%), largely, it is believed, 
because of small variations in depth 

'of water in the flume correspond­
ing to a given depth on the weir. 
Such variations are to be expected 
and the resulting errors in dis­
charge are a necessary sacrifice, 
offset by the need for only a single 
record of water depths. To obtain 
more precise data on depths and 
discharges over the weir, a second 
recorder and piezometer well would 
be required. At this particular 
station the additional precisiotv^~\ 
unnecessary, since up to A u g V ^ 
1942, flow had passed over the 
broad-crested weir during only 2 of 
the 28 months that the station had 
been in operation. 

V I E W O F F L U M E F R O M A B O V E 

Note Smooth Sloping Floor and 4-Ft Entrance 
Width, Twice That of Flume Proper 



H i g h w a y T r a n s p o r t i n W a r t i m e 
By H. S. F A I R B A N K 

C H I E F , D I V I S I O N O F R E S E A R C H , P L A N N I N G A N D I N F O R M A T I O N , P U B L I C R O A D S A D M I N I S T R A T I O N , F E D E R A L W O R K S A G E N C Y , 
W A S H I N G T O N , D . C . 

1X/T OTORISTS as well as manufactures are acutely 
^ aware that war is upsetting their normal use of 
the highways. Researches and traffic counts here 
quoted indicate what has happened, what steps have 
been and should be taken, and what the future por­
tends. Cooperation in reducing unnecessary highway 

use and in broadening truck limitations is essential. 
Fortunately the required solutions are known; unfor­
tunately they have not yet been wholly adopted. This 
valuable summary of present status and trends has 
been revised and brought up to date following its origi­
nal presentation before the Society's Roanoke Meeting. 

PEACETIME preconceptions of the character of 
highway transport in time of total war are under­
going amazing alterations. To a people provided 

with three fourths of the entire world's supply of motor 
vehicles, sharp curtailment of that facility was well nigh 
unthinkable. 

That certain adjustments would be essential could be 
foreseen—a substantial decrease in recreational use and 
an offsetting increase in business use; definite priori­
ties of sanction or service; and a certain amount of di-
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T R A F F I C C H A N G E S I N 1 5 Y E A R S — P I C T O R I A L R E C O R D A T S A M E P O I N T ON U.S. 1, B E L T S V I L L E , M D . 

Same Day of Year, Same Time of Day, Count Showed 2 3 % Less in 1 9 4 2 Than in 1 9 2 7 

version of vehicle manufacturing capacity from civilian to 
military production. As long as a year ago these 
changes were not beyond the bounds of reasonable ex­
pectation. 

But that the great automotive industry would suddenly 
be brought to a complete halt in its production of vehicles 
for civilian use; that pneumatic tires, the very sine qua 
non of motor vehicle transportation, would be denied to 
the average vehicle owner so quickly and so completely-—• 
these developments certainly were beyond the range of 

normal foresight until the 
early morning of last 

4 ; 3 7 December 7. 
Before the cowardly at­

tack on Pearl Harbor, the 
expected problems of high­
way transportation were 
mainly those concerned 
with the avoidance of con­
gestion on somewhat in­
adequate highways, in use 
by an intensified traffic of 
unprecedented v o l u m e . 
Since that event we have 
had to recognize that the 

4;38i most careful husbanding 
: : f i : of narrowly limited vehicle 

resources will be the first 
and most vital necessity. 

S I G N I F I C A N T T R A F F I C 

C H A N G E S 

Permanent automat ic 
traffic counters installed 
on the roads throughout 
the country recorded in 
every month of 1941 traffic 
substantially greater than 
in the same months of the 
previous year. The De­
cember 1941 traffic, 12.5% 
heavier than in the pre­
ceding December, repre­
sented about the average 
increase of total 1941 traffic 
over 1940. 

But beginning Decem­
ber 11, three days after the 
declaration of war against 
Japan, various restrictions 
on the sales of vehicles and 
tires were successively a-
dopted with significant 
traffic results. January 
traffic was only 1.1% 

55° 



V O L . 12, N O R I O C I V I L E W G I H E E R I N G for October 1942 551 

above trie previous year, and that of February averaged 
7.6% less. Ia March, and April gasoline deliveries to the 
Atlantic States were tut, first by 20% and later by 
33lfa%, but the April automatic recorder counts showed 
traffic reductions little greater in these states than in the 
nation as a whole. For the entire country, the April re­
duction was 15.8%; the Middle Atlantic States dropped 
only 16.8%; and only ia the South Atlantic States, down 
by 21,4%, was there aay marked evidence of a possible 
effect of the cut in gasoline supply. Vehicle operators 
everywhere were showing a willingness to reduce volun­
tarily the amount of their driving by almost as much as 
the 20% required by the initial cut in gasoline supply in 
the Atlantic States. 

After May 15, however, this condition was changed 
sharply. The 50% gasoline supply cut and card ration­
ing "which then, became effective in the East produced a 
marked change in the traffic volumes recorded in the 
rationed area- For the last two weeks of May the 
counters recorded traffic 45% below that of the same 
period of 1941, whereas m the unrationed area the traffic 
dropped by only IS.9% 

C I T Y T R A F F I C A L S O A F F E C T E D 

The automatic counters reflect with substantial accu­
racy what ishappening to ordinary rural traffic, but do not 
indicate the trends of urban traflic. There is some evi­
dence that urban traffic has been reduced much more in 
the rationed area than in the vmrationed. Over the 
Hudson River crossings at New York, traffic in the latter 
half of May was down approximately 30% below that of 
the corresponding period in 1941. The San Francisco 
bridges, in sharp contrast, reported in May a combined 
traffit increase of 8%. Yet in the same month Cali­
fornia's rural traffic decreased more than 27%. 

A -somewhat clearer indication of the change in the 
rationed area is given by an analysis cf the results from 
=.utcrn«1ic recorders in Connectie-J.^ O:- "recreational 
noLits" traffic dfcliiud 53% in the first four ".weeks of 
June below the volimie for the same period in 19-4:1. On 
''through routes" the correspondi-g Decline is reporUd 
as^&%; i>r "localroads" ItTVAS 3G%,; and on "suburban 
routes," only 29%. Tliese figures compare with an aver­
age decline, for all rural read*-, of 42% in the same period. 

I'M L F—T' UTTE — 
- B U S E S 1 9 4 0 C ; : ^ = 4 = 3 = R F 5 0 0 0 ^ 

-TEA FEB. WAR. APR. WAY Juce JULY Aug. SEPT OCT tic*. DEC. 

1. P-JSMNSVLV-AHIA TURHPIKB TRAFFIC, OCTOBER H H 0 TO 
JUSE L942 

It is the general observation also that passenger-car 
traflic is declining more sharply than that of trucks and 
busses. This conclusion ia supported by reports 0: the 
Pennsylvania Turnpike Commission {Fig. 1). y 

IK. • 

R E C R E A T I O N A L T R A V E L S Q U E E Z E D O U T " ~ 

These scattered indices suggest that the restrictive 
measures are having the eJfeet that might be considered 

R E U T W E 0 7 C M I S )H TEFTMS OF TOTFU. U S E FOR BUSJNESS 

ACARDS )B-1 CARTKĴCAÎI]" B-3 CARDS 

REUTTLVE NUMBER Of 1HTETDM RATION CARDS 
Fzc. 2. G R A P H I C A M A A Y S C S OJ* Ai-r, P A S S F » G B R CARSssRATIONED 

CEAAOARQ A R E A 

Use for Business Purposes vs. Gasoline Ration Cards 

most likely—the squeezing out of the customary recrea­
tional uses of passenger cars. 

In the Atlantic Seaboard area subject to gasoline 
rationing, the planning surveys showed that.60.5% of all 
normal travel by passenger cars was for business pur­
poses, 15-0% for social purposes, and 24,0% for recrea­
tion. As the average total travel within the states con­
cerned was found to be 8,612 miles, the average mileage 
required for business purposes was approximately 5,200. 

It is interesting to compare this estimated normal busi­
ness mileage with the average rate of 5J0D0 milts annually 
permitted by the interim-plan ration cards (Table 1). 

T A B L B L D A T A O N I N T E R I M - P L A N G A S O L I N E RATION CARDS ov 

V A R I O U S D E N O M I N A T I O N S . I S S U E D , A N D A V E B A Q E A M H U A I . M I L E ­

A G E ( A T 13 MILHS J*EK GAE., O P G A S O L I N E ) 

% OP RATION CARDS OF VARIOUS 

SL-AT3 A. 

IFE . 2$. 1 
H . H . . . . . . . 34: I 
"VT - . 3 1 . 8 
L' .AAS. . . . . . . 21 I 

GUN A. . . ^ . 3 = 1 . 3 
R . I . . . . . . . 2 7 . 5 

X.V. . ?,C.C 

P*N=L . 3 9 . 3 

DTL. - £•2.2 

1».C 23.7 

N . C 
. 32.6 

G A 3 2 . 7 

A V S . 
TOTAI, AHNU/ •:; 
£Td. ERA M̂LE-I'V 
C*3T»S PERMIÎLID"' 

5,152 

4.737 
1931 
5. I'M 
4 . 5 3 5 
b.on 
1.S3Z 

5,032 

5 , 1 0 4 

AVERAGE 2B.6 « . 7 1 1 . L 4.9.3 3.0 7 , 3 £ 4 , T 8 L > FI.RIITF 

In computing the annual mileage rates shown in this 
table, the value of the ration card unit was taken at 3 
gal and the mileage per gallon at 15. On these assump­
tions the A-card permitted travel at the annual rate of 
2,340 miles; the B-l card, 3,660 miles; the B-2 card, 
4,842 miles; the B-3 caid, 6,318 miles-, and the X card, 
which was unlimited, was conservatively assumed at 
10,000 miles. 

Uoad-use studies of 1'2 representative states in tiie 
rationed area permitted a breakdown into percentages of 
the total number of passenger-car owners performing vari­
ous percentages of their total tr&v el £ or business purposes, 
as follows: 

OWNERS 
<J .3% 

B.ttSfc 

10.$% 

TRAVEL 
0 - 1 0 % 

10-20% 
2 0 - 3 0 - S 

PASSENGER-CAR 
Ov. KBUS 
1 0 . S % 
1 0 . 4 % 
1 0 . 6 % 
1 0 . 1 % 
1 J . 9% 

BWSINE 
TKAV 
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Although, for various reasons, a direct comparison of 
this classification with Table I cannot be made with 
&ntire propriety, such a comparison is nevertheless shown 

")Fig. 2. This graph tends to indicate that the ration 
^ards were issued in excessive numbers in the A and B-3 
classes, and possibly in deficient numbers in the B-l, B-2 
and X classes. 

The principal difficulty encountered in the interim 
rationing period was due to the fact that ration cards were 
apparently issued for a mileage in excess of that ob­
tainable with the quantity of gasoline actually for sale. 
Compare the figure of 4,306 miles (a cut of 50% in the 
normal annual 8,612 miles) with the 5,050 miles permitted 
by the ration cards at 15 miles per gal. This defect has 
been corrected by the coupon rationing plan now in ef­
fect. This plan contemplates that holders of ration 
books will be able henceforth to obtain the full amount 
of gas provided by their stock of coupons at the currently 
fixed value. 

R A T I O N I N G V S . V O L U N T A R Y T R A V E L R E D U C T I O N 

Clearly what has already occurred in the rationed area 
is the squeezing out of substantially all of the more frivo­
lous passenger-car use. The more universal necessity of 
rubber conservation may eventually require a somewhat 
similar sacrifice the country over. Whatever may be the 
possibilities of synthetic rubber production, the necessity 
for a conservative use of tires will remain. Whether this 
will be done by means of universal gasoline rationing or, 
outside of the presently rationed area at least, by a suf­
ficient voluntary reduction in car use, will depend 
largely upon the success of the campaign for voluntary 
reduction now being waged throughout the country. 
—^Launched in May, this campaign appears now to be 

Icing substantial progress toward its goal. The plan 
calls first for a radical staggering of school, business, and 
mercantile hours, and the shifting of hours of industry, 
to spread traffic peaks and enable mass carriers to handle 
as much as possible of the daily traffic flow. Next—and 
this is where the plan will meet its crucial test—it seeks 
to reduce the remaining passenger-car movement by 
inducing industrial and office workers to share the use of 
fewer cars, and by discouraging all unnecessary car use. 
Failure will mean only that the same result must be ob­
tained by compulsion; and this should insure a reasonable 
final success for the voluntary plan. 

How great is the need for such conservative measures, 
whether voluntary or enforced, is shown by the results 
of tire-condition surveys. At four West Virginia indus­
trial war plants, it appears that 30 to 60% of the tires 
now on the workers' cars will be completely worn out 
within the next six months. At one plant 80% of the 

present vehicles will be off the 
COMMITTERS P A R K C A R S A T R O ^ . HY R E A S O N O F T I R E W E A R 

S U B U R B A N T R O L L E Y T E R M I - within a year. 
N U S I N S T E A D O F I N C R E A S I N G Continued use of these 
C O N G E S T I O N ON W A S H I N G - cars is a vital necessity. Sub-

TON , D . C . , S T R E E T S 

Public Roads Adwiinittrotion 

stitute mass transportation is already taxed to capacity, 
and voluntary car sharing has already raised the normal 
car occupancy of less than two persons to a minimum of 
2.6 persons at one plant, a maximum of 4.2 at another, 
and an even 3 persons at the other two plants. 

A recent survey canvassed the managements cf 1,2-50 
manufacturing corporations engaged in producing war 

U.S. Army Signal Otirfti 

M I L I T A R Y M O V E M E N T S SHOW M I N I M U M C O N F L I C T WITH C I V I L , 
T R A F F I C T H A N K S TO O F F I C I A L C O O P E R A T I O N A N D 

A D V A N C E P L A N N I N G 

materials, all located in Michigan. Replies from 749 
(Table II) show clearly how dependent are these vital 

T A U L F , IT. H I G H W A Y 

INCOMING FREIGHT 

F R E I G H T T R A N S P O R T S E R V I C E F O R 749 
M I C H I G A N F I R M S 

OUTGOING I-'KKIGHT 

N o . o f 
P l a n t s 

C o n c e r n e d 
5 2 0 
2 8 1 
1 0 0 

T o t a l 
P l a n t * 

7 0 
38 
1 3 

% o f 
M a t e r i a l s 
b y T r u c k 

5 0 
9 0 

1 0 0 

N o . o f 
F l a m s 

C o n c e r n e d 
5 6 1 
3 1 | i 
1 1 2 

% o f 
T o t a l 
P l a n t s 

7 6 
4 3 
1 5 

% o f 
M a t e r i a l s 
b y T r u c k 

5 0 
9 0 

1 0 0 

industries on highway freight transportation. Further­
more, 75% of the 434,684 employees of these plants were-
found to be coming to work in automobiles carrying less-
than two persons per car. 

H I G H W A Y I M P R O V E M E N T S H E L P 

In many cases the dependence of industry upon high­
way transportation, particularly for the daily home-to-
work travel of its employees, is due to the fact that new 
or greatly enlarged plants are located beyond reach of any 
adequate mass transportation facility. An airplane fac­
tory near a large Eastern city is a case in point. Rapid 
expansion has now more than tripled its pre-war employ­
ment. A year ago workers, drawn mainly from the 
nearby city crowded the narrow access roads. A main 
railway line has never been able to handle the daily influx. 
A few months ago, when the employees totaled approxi­
mately 30,000, just 350 were conveyed to work by bus; 
most of the rest came in private automobiles occupied by 
an average of 2.85 persons per car. 

By vigorous effort this situation is now greatly im­
proved. Several new access roads of greatly enlarged 
capacity have been or are being built, all financed largely 
with federal funds. Seventy-five hundred workers, about 
a sixth of the present employees, are being transported in 
approximately 100 buses, many converted from sight­
seeing use. A far greater number still come in auto­
mobiles, but the number per car has been increased to a 
present average of 4.4. As a result about 8,700 cars now 
convey to and from work more workers than were form­
erly moved in 12,000 cars. 
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Often, as in this case, new war plants or military estab­
lishments occupy locations not even served by a main 
highway. Local roads have to serve a daily flood of 
thousands of vehicles in place of hundreds or only scores 
as formerly. 

But it is being realized more and more that if existing 
and even enlarged capacities of access streets and high-

special permits are obtained. It appears that only by 
the issuance of a Presidential Executive Order will it be 
possible to achieve a more complete accord. This latter 
method, proposed by the American Association of Stat^ \ 
Highway Officials, has recently received the favorabl J 
vote of 47 of the 48 state highway departments. 

If adopted, these limits would permit vehicles having 
the following characteristics: 

W i d t h 9 6 i n . 
H e i g h t 12Va f t 
S i n g l e l e n g t h 3 5 f t 
C o m b i n a t i o n l e n g t h . . 4 5 f t 
W e i g h t p e r i n . o f t i r e 

w i d t h 6 0 0 l b 

A x l e l o a d 1 8 , 0 0 0 l b 
G r o s s l o a d : 

2 - a x l e 3 0 . 0 0 D l b 
3 - a x l e 4 0 , 0 0 0 l b 
S e m i - t r a i l e r 4 0 . 0 0 0 l b 
O t h e r c o m b i n a t i o n s . . 4 0 , 0 0 0 1 b 

Public Roads Administration 

T H I S E X P E R I M E N T A L O D T C O M B I N A T I O N I S L O N G E R T H A N L A W 

A L L O W S I N M A N Y S T A T E S 

ways are to afford adequate wartime service, prompt 
measures must be taken to transfer to mass carriers as 
much as possible of the worker travel, and to toduo» the 
number of passengers per car. #••»€*•«•,/*. 

I N T E R S T A T E T R A F F I C L I M I T A T I O N S 

Except in special areas, the war has not thus far devel­
oped the greatly increased traffic volumes on main rural 
highways that, but for various restrictive measures, 
would probably have been generated. Movements of 
military vehicles form an increasing element of the traffic 
on such main routes. Thanks to the efficient and helpful 
cooperation of officials, these movements are normally 
made with a minimum of interference with civilian traffic. 

In many instances it is necessary to move over the 
highways for long distances vehicles or loads not per­
mitted by existing state laws. In dimensions or weight, 
some of these movements tax highway capacities, and 
must be specially routed. Examples are the planned 
regular movement of Ford bomber parts from the factory 
to distant plants for assembly. Too bulky and light for 
efficient rail handling, these will be moved in especially 
designed vehicles exceeding in length and width the regu­
lation limits of most of the states en route. Another case 
is the recent movement of an experimental passenger-
carrying trailer, whose 45-ft length also exceeded state 
limitations. 

Application to state officials for special permits always 
involves some difficulty. Much of this would be avoided 
if all states would agree to a "floor" of weight and size 
limits substantially above the lowest now in force, to be 
applicable without special permit for the duration of the 
war. Such an agreement reached within the past year 
by the New England and Middle Atlantic states I recom­
mended for general adoption at the Society's Roanoke 
Meeting. Later Commissioner of Public Roads Mac-
Donald endorsed it. Subsequently, the Governors of all 
the states were asked, through the Council of State 
Governments, to proclaim the adoption of complete li­
cense reciprocity, with suggested "floor" limits of size and 
height as wartime policy." 

Unfortunately this appeal has met with far from uni­
versal approval. In 19 states one or more statutory 
-htnits lower than those proposed are still enforced unless 

Against the day when an emergency may require quick 
marshaling of available truck and bus resources for pub­
lic or military service, an inventory of such vehicles has 
been taken in all states. Conducted by means of a ques­
tionnaire, the effort met with a remarkable voluntary re­
sponse from approximately 90% of the vehicle owners. 
The results are now being tabulated. These summaries 
will afford information as to the number and character of 
the vehicles of each class available for use in any area. 
The state files, similarly classified, will facilitate com­
munication with the vehicle owners in case of need. 

In further preparation for a possible emergency, other 
measures are desirable, particularly in areas subject to 
direct enemy action. Among these are the selection of 
alternate routes supplementary to the principal routes 
over which traffic may be instantly diverted according to 
a prearranged plan, the planning of separate routes for 
civil and military traffic in emergencies, and other similar 
measures. Such planning requires the advance prepara­
tion of maps and orders ready for instant publication arK^-
execution, and calls for the cooperation of state and ci 
highway and police authorities with Civilian Defense and 
military representatives in each area. 

Pioneer work of this nature has been done by the New 
York Metropolitan Defense Transport Committee, and 
similar undertakings wherever necessary will shortly be 
launched at the combined initiative of the Office of 
Civilian Defense and the Highway Traffic Advisory Com­
mittee to the War Department, with the aid of the Public 
Roads Administration. It is highly important that ade­
quate plans of this sort be prepared and proved in practice 
tests in order that highway transport may not fail to meet 
the most crucial of wartime tests if it should come. 

Efforts described here have been initiated and pre­
sented by many public agencies. Credit is due to the 
Public Roads Administration, the Statewide Highway 
Planning Surveys, the Highway Traffic Advisory Com­
mittee to the War Depart­
ment, the West Virginia State 
Road Commission, the Michi­
gan State Highway Depart­
ment, and the Work Projects 
Administration. 

L I N E O F A P P L I C A N T S F O R 
G A S - R A T I O N I N G C A R D S W A S 
S E V E R A L B L O C K S L O N G I N 

W A S H I N G T O N , D . C . 

PubUi Roads Adminisiralio 



C o n t r o l S u r v e y s f o r M i l i t a r y M a p p i n g 
U.S. Coast and Geodetic Survey Speeds the Establishment of Important Reference Network 

By C . L , G a r n e r , M . AM . SOC. C . E . . 

CAPTAIN AND CHIEF, DIVISION OF GEODESY, U .S . COAST AND GEODETIC SURVEY, WASHINGTON, D . C . 

A S recently as a year ago, 
/ \ the War Department was 

A^M. planning the development 
and completion of strategic maps 
covering important coastal and 
border areas of the country. Four 
federal agencies agreed to cooperate 
in the program, which was put into 
effect in December 1941. i§ince 
that time the Coast and Geodetic 
Survey has worked closely with the 
War Department both in mapping, 
and in the extension of the necessary 
triangulation and level control. 

Experience indicated quite defi­
nitely that an increased demand for 
mapping and control would accom­
pany the approach of the scene of 
conflict to our shores. Requests for 
control data, mostly from military sources* have in­
creased enormously during the past three yeaYs, and to 
meet emergency requirements the Survey has taken ad­
vantage of every opportunity presented to build\up its 
organization to the limit of its resources. 

The needs so far 
exceeded the 
sources for 
complishing 
field work that it 
became necessary 
for the Survey to 
establish a policy 
of priority in the 
selection of areas. 
The policy adopt­
ed was designed 
to meet the needs 
of the military es­
tablishments for 
war mapping or 
other defense pro­
jects in so far as 
possible. There­
fore, upon adop­
tion of the four-
agency program, 
the Survey was in 
a position to enter 
into the work im­
mediately and for 
more than a year 

its work has been limited almost entirely to projects de­
sired by the military establishments. 

The Corps of Engineers has been most cooperative, for 
without the funds which it has transferred to the Survey 
for projects in Alaska and the United States, it would 
' w e been impossible for the Bureau to maintain its 
. Jganization of trained technical personnel. 

It is regrettable that it takes a crisis to bring us face to 
face with conditions that need remedying. Since con­
trol is a prerequisite for mapping, it should be established 

O UCCESSFUL execution of a military 
*J mission depends upon careful prepa­
ration for any turn of events. Though 
at present we are not threatened with in­
vasion, prudence directs collection of all 
information that would be essential to the 
successful repulse of such forces. Mili­
tary mapping has now been extended to 
areas only partly covered previously. 
Hard pressed to keep the control surveys 
ahead of the mapping crews, the U.S. 
Coast and Geodetic Survey has Jiad to 
plan its work carefully so that limited 
crews could cover the many districts as 
climate permitted. This paper was 
originally presented by Captain Garner 
before the Surveying and Mapping Divi­
sional the Society's Roanoke Meeting. 

EXPOSED TRIANGULATION STATION 
Shifting Sand Dunes Occasionally Des­

troy Monuments in This Area 

in,aclvance in all regions so that the 
data will be available whenever 
actual mapping operations are un­
dertaken. Only rarely has it been 
possible to do this. As with the 
war mapping, the control has fre­
quently been called for at about the 
same time as the mapping itself, 
and obviously this prevents the 
orderly and systematic procedure 
necessary to efficient operation. 
Should large-scale mapping of any of 
several fairly large areas, in which 
triangulation monuments have not 
yet been established, be called for 
next month or even next year, one 
can well understand that it might be 
impossible to furnish the necessary 
control in a short period of time. 

Upon acceptance of the program in December, field 
parties already organized were immediately dispatched to 
the priority areas in North Carolina, Virginia, and Mary­
land, and in January to California, to push the control 
during the winter. An unusually favorable winter 
season permitted very good progress and the projects in 
Maryland, Virginia, and California have already been 
completed. The parties there, together with additional 
ones, moved north to take up work in Pennsylvania, New 
York, New Jersey, northern California, and Washington 

r the spring and summer, 
he control for this work was necessarily designed to 

meetNall requirements for topography, whether by ground 
methods^ or by photogrammetry. Along the coast the 
control stations had to serve for hydrographic and coastal 
defense surveys. Only by such thorough coordination of 
surveys is maximum usefulness obtained. 

T R I A N G U L A T I O N N E T W O R K E X T E N D E D 

The determination of latitudes and longitudes for large 
numbers of marked points on the ground is generally ac­
complished by the process of triangulation, which has the 
almost unique virtue of 
checking itself as the 
work p r o c e e d s . Of 
course the initial deter­
mination of latitude and 
longitude must be ob­
tained from astronomi­
cal observations. Theo­
retically, there would 
seem to be even greater 
possibilities than have 
already been developed 
in this method of locat­
ing objects from.instru­
mental observations 
made at two or more 
known points. When 
it comes to the practical 
application of the work, 
however, there are a 

EARLY EARTHENWARE MONUMENT 
RECOVERED IN MARYLAND 

Such Urns Were Frequently Used 
75 to 80 Years Ago 
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