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Figure I. Sikorsky S-61 Helicopter. 
Source: Heliport Design Guide, November, 1969. 

Department of Transportation, Federal Aviation Administration. 

Figure 2. Compound Helicopter VTOL. 
Source: McDonnell Aircraft Corporation. 
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Figure 3. Lift/Cruise Fan VTOL. 
Source: McDonnell Aircraft Corporation. 

Figure 4. Sikorsky S-64 'Skycrane'. 
Source: Rotor & Wing 



a r e : 1 ) o f t e n r e s t r i c t e d , t h e r e f o r e , u n a v a i l a b l e , o r 2) a v a i l a b l e , b u t 

o r i e n t e d l a r g e l y t o m i l i t a r y n e e d s a n d r e q u i r e m e n t s . C o n s e q u e n t l y , t h e s e 

d a t a a r e n o t n e c e s s a r i l y c o m p a r a b l e w i t h t h e r e c o r d s o f c o s t s a n d p e r ­

f o r m a n c e o f c o m m e r c i a l o p e r a t i o n s . A s a r e s u l t , t h i s p a p e r i s c o n f i n e d t o 

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

a n d p e r f o r m a n c e e s t i m a t e s p r o v i d e d b y t h e a i r c r a f t m a n u f a c t u r e r s . 

I n s o m e w a y s , V / S T O L s h a v e c a p a b i l i t i e s s i m i l a r t o C o n v e n t i o n a l 

T a k e - o f f a n d L a n d i n g ( C T O L ) a i r c r a f t . O n e s i m i l a r i t y t h a t i s p e r t i n e n t 

f o r s h o r t - h a u l u s e i s t h e a b i l i t y o f t h e V / S T O L s t o c a r r y c a r g o a s w e l l a s 

p a s s e n g e r s . V / S T O L s g e n e r a l l y h a v e a c a r g o s e c t i o n s o t h a t m a i l a n d o t h e r 

c a r g o m a y b e c a r r i e d a l o n g t h e s a m e r o u t e s a s p a s s e n g e r s . S o m e V / S T O L s 

h a v e s e a t s w h i c h m a y b e r e m o v e d q u i c k l y t h e r e b y p r o v i d i n g a v e h i c l e t h a t 

m a y b e p u t t o a l l - c a r g o u s e . I n t h e T w i n O t t e r ( s e e F i g u r e 1 1 ) t h e s w i t c h 

f r o m p a s s e n g e r l u x u r y t o c a r g o u t i l i t y t a k e s b u t a f e w m i n u t e s . A n o p e r ­

a t o r , t h e r e f o r e , c a n u s e h i s e q u i p m e n t a n d p e r s o n n e l d u r i n g o f f - p e a k h o u r s 

b y o f f e r i n g s p e c i a l s e r v i c e s t o l o w - p a s s e n g e r , b u t h i g h - c a r g o , p r o d u c i n g 

s e g m e n t s o f t h e r e g i o n . 

T h e ' S k y c r a n e ' ( s e e F i g u r e 4) i s a V T O L t h a t r e q u i r e s n o s e a t 

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

v e h i c l e . F o r e x a m p l e : I f t h e ' S k y c r a n e ' i s m a k i n g a p a s s e n g e r r u n , i t 

c a n p i c k u p a n a l r e a d y l o a d e d p a s s e n g e r m o d u l e a t t h e t e r m i n a l a n d t h e n 

t r a n s p o r t i t t o i t s d e s t i n a t i o n . T h e p i c k u p m a y t a k e p l a c e a t a n a i r p o r t 

w i t h d e l i v e r y t o a n e a r b y c i t y ' s h e l i p o r t a t a t r a n s p o r t a t i o n c e n t e r w h e r e 

t h e m a j o r m o d e s o f p u b l i c t r a n s p o r t a t i o n s u c h a s b u s e s , s u b w a y s a n d c o m ­

m u t e r r a i l r o a d s c o n v e n e . T h e p a s s e n g e r s e c t i o n m a y b e s i m i l a r t o a b u s -

t r a i l e r o r p o r t a b l e w a i t i n g r o o m . W h e n o p e r a t i n g a s a c a r g o - c a r r i e r , t h e 



' S k y c r a n e ' p i c k s u p a n d d e l i v e r s the c a r g o , e i t h e r b y t h e p i e c e o r b y 

c a r r y i n g a l o a d e d c a r g o - t r a i l e r . T h e ' S k y c r a n e ' w i l l p r o b a b l y b e u s e d to 

a g r e a t e r e x t e n t f o r c a r g o d e l i v e r i e s w h e n the C 5 A a n d o t h e r h u g h c a r g o 

t r a n s p o r t s a r e o p e r a t i n g . It is a n t i c i p a t e d t h a t t h e a i r p o r t s f o r the 

l a t t e r v e h i c l e s m a y b e s o m e d i s t a n c e a w a y f r o m m a n y o f t h e i n d u s t r i a l p a r k s 

o f l a r g e c i t i e s . W i t h the t r a f f i c c o n g e s t i o n t h a t t a k e s p l a c e in m o s t 

m e t r o p o l i t a n a r e a s o n the r o u t e s to m a j o r a i r p o r t s , g r o u n d l e v e l c a r g o 

d e l i v e r y m a y t a k e l o n g e r f r o m the p o i n t o f d e l i v e r y to the f i r m t h a n f r o m 

the p o i n t o f d e p a r t u r e 2 , 0 0 0 m i l e s a w a y to the d e l i v e r y a r e a . A s a r e s u l t , 

it is r e a s o n a b l e to e x p e c t t h a t a d d i t i o n a l t r a n s p o r t a t i o n m o d e s w i l l be 

n e e d e d . 

B e c a u s e o f the d i f f e r i n g c h a r a c t e r i s t i c s , the V T O L s a n d S T O L s w i l l 

e a c h b e d i s c u s s e d a c c o r d i n g to t y p e in the f o l l o w i n g s e c t i o n , 

V T O L C h a r a c t e r i s t i c s 

A l t h o u g h the d e s i g n o f V T O L s v a r i e s c o n s i d e r a b l y , a s s e e n in F i g u r e s 

1 t h r o u g h 4 , t h e y a l l a c h i e v e f l i g h t a p p r o x i m a t e l y the s a m e w a y — v e r t i ­

c a l l y - - t o g a i n a l t i t u d e , t h e n c o n v e r t t o f o r e w a r d f l i g h t . T h e c a p a c i t y 

to l i f t o f f v e r t i c a l l y m a k e s it p o s s i b l e f o r V T O L s to t a k e o f f s a f e l y 

f r o m a r e a s j u s t s l i g h t l y l a r g e r t h a n the v e h i c l e i t s e l f . N o r m a l l y V T O L s 

r i s e v e r t i c a l l y a b o v e t h e l a n d i n g p a d , t h e n a c c e l e r a t e f o r w a r d a n d u p w a r d 

o n a s l o p i n g p a t h u n t i l t h e y r e a c h c r u i s i n g a l t i t u d e . F i g u r e 5 p o i n t s 

o u t the a p p r o a c h - d e p a r t u r e p a t h s r e c o m m e n d e d b y t h e F e d e r a l A v i a t i o n 

A g e n c y ( F A A ) . 

T w o t y p e s o f V T O L s a r e t h e h e l i c o p t e r s and t h e c o m p o u n d v e h i c l e s . 

A s m e n t i o n e d e a r l i e r , F i g u r e s 1 a n d 4 are e x a m p l e s o f h e l i c o p t e r s , a n d 

F i g u r e s 2 a n d 3 o f c o m p o u n d a i r c r a f t . N o e f f o r t is m a d e to c o v e r a l l the 



P E R S P E C T I V E : / I E W O F A P P R O A C H - D E P A R T U R E P A T H 

H e l i p o r t 
C l a s s 

FAR C a t e g o r y 
H e l i c o p t e r a b c d 

M i n i m u m A n g l e 
B e t w e e n A p p r o a c h -
D e p a r t u r e P a t h s 

I 
P r i v a t e 

FAR Part 27, 29 
(CAR 6 & 7) 1.5 1.5 30 0 ' 2 0 0 ' 9 0 ° 

I I 
Small 
P u b l i c 

FAR Part 27 
(CAR 6) 1.5 Z.O 3 0 0 ' 3 0 0 ' 9 0 ° 

I I I 

Large 
P u b l i c 

FAR Part 27, 29 
(CAR 6 & 7) 

* 
1.5 

* 
2.0 4 0 0 ' 3 0 0 ' 

135° 

D i m e n s i o n s a and b : 
(1) are e x p r e s s e d as m u l t i p l e s of overall h e l i c o p t e r length. 
(2) m a y he increased or d e c r e a s e d upi-\ ( v a l u a t i o n of the site by FAA. 

*For s c h e d u l e d a i r l i n e o p e r a t i o n s , other f a c t o r s , related to a specific 
site would need to be c o n s i d e r e d . 

Figure 5. Approach-Departure Path and Obstruction Clearance Diagrams. 
Source: Heliport Design Guide, Federal Aviation Agency, November, 1964. 



TYPES. HOWEVER, SOME ADDITIONAL VEHICLES ARE NOTED IN THE APPENDICES. 

TABLE 1. PASSENGER CAPACITY, CRUISING SPEED, RANGE AND 
SERVICE CEILING FOR A VARIETY OF HELICOPTERS 

CRUISING MAXIMUM SERVICE 
PASSENGE R SPEED RANGE CEILING 

AI RCRAFT CAPACITY (MPH) (MILES) (FEET) 

ENSTROM, F-28A 3 98 235 11,000 
BELL, 206A JETRANGER 5 140 460 20,000 
GATES TWINJET HELICOPTER 10-14 180 415 OVER 13,000 
BELL 205A 15 127 404 20,000 
BOEING VERTOL 10711 25 155 760 16,000 
SIKORSKY S-61 L/N 30 139 265 12,500 
SA-321J 27 162 584 13,100 

SOURCE: ROTOR & WING, JUNE, 1971. 

THE HUGHES THREE-PASSENGER AND THE BELL JETRANGER FIVE-PASSENGER 

AIRCRAFT ARE USED BY MANY OF THE AIR TAXI COMPANIES. FOR INSTANCE, EXECU­

TIVE HELICOPTERS, INC., OF ATLANTA, GEORGIA, USES HUGHES-300 VEHICLES AND 

EXECUTIVE AIR SERVICE OF SANTA ANA, CALIFORNIA, USES THE JETRANGERS. 

NEW YORK AIRWAYS USES BOEING VERTOLS FOR THEIR SCHEDULES OPERATION 

BETWEEN LA GUARDIA AND KENNEDY INTERNATIONAL AND NEWARK AIRPORTS AND WALL 

HELICOPTERS IN CIVIL USE VARY IN THE NUMBER OF MAIN ROTORS, THE 

NUMBER AND TYPE OF ENGINES, AND IN SIZE AND WEIGHT. THE LARGE TRANSPORT 

TYPE HELICOPTER (LESS THAN FIVE PERCENT OF THE CIVIL HELICOPTER FLEET) IS 

USED BY THE SCHEDULED HELICOPTER AIRLINES. 

NORMAL SPEEDS FOR A HELICOPTER RANGE FROM ZERO (WHEN HOVERING) TO 

ABOUT 140 MILES PER HOUR FOR SMALLER ONES AND FROM ZERO TO ABOUT 180 FOR 

LARGER VEHICLES. TABLE 1 PRESENTS EXAMPLES OF PASSENGER CAPACITY, CRUIS­

ING SPEED, RANGE AND SERVICE CEILING OF SELECTED HELICOPTERS WITH CAPACI­

TIES OF FROM THREE TO 30 PASSENGERS. 
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S t r e e t . L o s A n g e l e s A i r w a y s is p r e s e n t l y o p e r a t i n g S - 6 1 h e l i c o p t e r s . S a n 

F r a n c i s c o a n d O a k l a n d H e l i c o p t e r A i r l i n e s u s e s f o u r S - 6 1 s , o n e S - 6 2 A a n d 

an 11 p a s s e n g e r a m p h i b i o u s h e l i c o p t e r for t h e i r s e r v i c e s f r o m t h e m a n y 

s m a l l c i t i e s i n t h e S a n F r a n c i s c o r e g i o n t h a t a r e s e r v e d b y S a n F r a n c i s c o ' s 

I n t e r n a t i o n a l A i r p o r t . 

U n l i k e o t h e r a i r c r a f t , h e l i c o p t e r s s e l d o m fly m o r e t h a n 3 , 0 0 0 f e e t 

a b o v e the g r o u n d . T h i s c h a r a c t e r i s t i c is i m p o r t a n t as n o o t h e r v e h i c l e 

u s e s the a i r s p a c e b e t w e e n g r o u n d l e v e l a n d 3 , 0 0 0 f e e t . T h e h e l i c o p t e r , 

h o w e v e r , d o e s h a v e t h e a b i l i t y to o p e r a t e s a f e l y at a l t i t u d e s w e l l o v e r 

1 0 , 0 0 0 f e e t (see T a b l e 1 ) . 

T h e V T O L h a s u n i q u e s a f e t y f e a t u r e s n o t p o s s e s s e d b y C T O L a i r c r a f t . 

T h e m a j o r o n e is t h e a b i l i t y o f t h e v e h i c l e to h o v e r a f e w f e e t a b o v e t h e 

g r o u n d p e r m i t t i n g t h e p i l o t to c o n d u c t a n u m b e r o f s a f e t y c h e c k s i n o r d e r 

to m a k e c e r t a i n t h a t a l l is f u n c t i o n i n g p r o p e r l y b e f o r e c o m m i t t i n g the 

m a c h i n e to f u l l f l i g h t . A n o t h e r s a f e t y f e a t u r e i s t h e a b i l i t y o f t h e v e ­

h i c l e to l a n d q u i c k l y o n a g r e a t v a r i e t y o f s i t e s o t h e r t h a n a i r p o r t s . * ' 

B e c a u s e o f i t s s a f e t y c o m p o n e n t s , m a n e u v e r i n g c h a r a c t e r i s t i c s , 

e x t e r n a l l o a d c a r r y i n g o r c r a n e c a p a b i l i t i e s (see F i g u r e 4 ) , a n d r e l a t i v e l y 

l o w s p e e d p o t e n t i a l , the h e l i c o p t e r is d e s i r a b l e as a s h o r t - h a u l v e h i c l e 

b e t w e e n c i t y - c e n t e r s o f l e s s than 5 0 0 m i l e s . 

C o m p o u n d V T O L s p r o v i d e g r e a t e r s p e e d s , a n d f u n c t i o n m o r e e f f i c i e n t l y 

at r a n g e s o v e r 3 0 0 m i l e s . H o w e v e r , t h e y a r e n o t as e f f i c i e n t i n h o v e r i n g 

c a p a b i l i t i e s a n d a r e n o i s i e r t h a n h e l i c o p t e r s . 

T a b l e 2 c o m p a r e s m a x i m u m p a y l o a d s (in p o u n d s ) , r a n g e s ( i n s t a t u t e 

m i l e s ) , a n d c r u i s i n g s p e e d s (in m i l e s - p e r - h o u r ) o f t w o t y p e s o f V T O L s . 



T a b l e 2. M a x i m u m P a y l o a d , R a n g e a n d S p e e d f o r 
T w o T y p e s o f V T O L s 

M a x i m u m R a n g e * C r u i s i n g 
P a y l o a d * S p e e d 

( s t a t u t e ( M i l e s -
A i r c r a f t T y p e ( p o u n d s ) m i l e s ) p e r - h o u r ) 

S i k o r s k y S - 6 1 L V T O L ( h e l i c o p t e r ) 4 , 3 0 0 2 6 5 1 3 9 

L T V - C ) 1 4 2 A V T O L ( c o m p o u n d ) 8 , 2 0 0 4 6 0 2 5 3 

T h e m a x i m u m p a y l o a d a n d r a n g e i n d i c a t e t h e m o s t e f f i c i e n t e c o n o m i c a l 
f u n c t i o n i n g r a n g e o f the v e h i c l e w i t h m a x i m u m r e v e n u e - p r o d u c i n g l o a d . 

S o u r c e : L o c k h e e d - G e o r g i a . 

D i s t i n c t i o n s b e t w e e n t h e s e t y p e s d o n o t m a k e o n e v e h i c l e b e t t e r 

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

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

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

o p e r a t i o n . F o r e x a m p l e : if a s e r v i c e w e r e n e e d e d f r o m G a i n e s v i l l e , 

G e o r g i a , to t h e c e n t e r o f d o w n t o w n A t l a n t a , G e o r g i a , the m o r e e f f i c i e n t 

t y p e o f v e h i c l e w o u l d b e a h e l i c o p t e r , a s it o p e r a t e s m o r e e f f i c i e n t l y in 

the s h o r t e r r a n g e s . H o w e v e r , i f a l a r g e v o l u m e o f c a r g o a n d p a s s e n g e r s 

w e r e a n t i c i p a t e d , f o r e x a m p l e , f r o m M o b i l e , A l a b a m a , to a s i t e l o c a t e d at 

a t r a n s p o r t a t i o n e x c h a n g e (a b u s a n d r a i l r o a d t e r m i n a l ) in A t l a n t a , t h e 

C o m p o u n d V T O L w o u l d b e m o r e e f f i c i e n t . 

N o i s e is a v e r y i m p o r t a n t d e s i g n c o n s i d e r a t i o n in V T O L s w h i c h 

o p e r a t e i n d e n s e l y p o p u l a t e d a r e a s . M e t h o d s a r e a v a i l a b l e to a n t i c i p a t e 

a n d p a r t i a l l y c o n t r o l the n o i s e s a n d e n h a n c e p a s s e n g e r a n d p u b l i c a c c e p t ­

a n c e o f t h e f u t u r e V T O L a i r c r a f t . N o i s e g e n e r a t e d b y V T O L s is g r e a t e s t 

d i r e c t l y u n d e r n e a t h the f l i g h t p a t h o n t a k e - o f f a n d l a n d i n g a n d i s o f 
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s h o r t d u r a t i o n . F i g u r e 6 i n d i c a t e s t h e c o m p a r i s o n o f t h e p e r c e i v e d n o i s e 

l e v e l s i n d e c i b e l s ( P n d b ) b e t w e e n s o m e V T O L s a n d f o u r - e n g i n e p i s t o n a i r ­

c r a f t . T h e n o i s e o f V T O L s i s g r e a t e s t a t t h e p o i n t o f d e p a r t u r e o r l a n d ­

i n g ; w h e r e a s c o n v e n t i o n a l a i r c r a f t n o i s e i s a n u i s a n c e o v e r a l o n g e r 

d i s t a n c e i n t h e t a k e - o f f a n d l a n d i n g m o d e s . 

S T O L C h a r a c t e r i s t i c s 

S T O L s , i n a p p e a r a n c e , a r e l i k e c o n v e n t i o n a l a i r c r a f t , b u t t h e y a r e 

c a p a b l e o f t a k i n g o f f a n d l a n d i n g o n s h o r t r u n w a y s w h i c h m a y r a n g e f r o m 

6 0 0 f e e t t o 3 , 0 0 0 f e e t i n l e n g t h . T h e r e f o r e , S T O L s m a y b e u s e d i n m o r e 

d e n s e l y d e v e l o p e d a r e a s c l o s e r t o t h e c e n t e r o f a c i t y t h a n m o s t o f t o d a y ' s 

c o m m e r c i a l a i r c r a f t . A s a n e x a m p l e , B e e c h A i r c r a f t C o r p o r a t i o n s e e s , i n 

t h e f u t u r e , a 4 0 - p a s s e n g e r , 2 - c r e w S T O L w i t h a c r u i s i n g s p e e d o f 2 1 0 m i l e s -

p e r - h o u r a n d a n o p e r a t i o n a l r a n g e o f 6 8 0 m i l e s t h a t c a n t a k e o f f a n d l a n d 

o n a r u n w a y o f 6 0 0 f e e t . T h e r e a r e m a n y t y p e s o f S T O L s a n d t h e y v a r y i n 

s i z e a n d p e r f o r m a n c e . 

T h e v a r i e d w a y s i n w h i c h S T O L s a n d V T O L s r e s e m b l e a n d d i f f e r f r o m 

e a c h o t h e r m u s t b e c o n s i d e r e d w h e n s e l e c t i n g v e h i c l e s f o r a s p e c i f i c r o u t e 

o r p e r f o r m a n c e . T h e M c D o n n e l l S T O L , f o r i n s t a n c e , h a s a c r u i s i n g s p e e d 

o f 2 4 8 m p h a s c o m p a r e d t o t h e L T V ' s ( V T O L ) 2 5 3 m p h . T h e S T O L , h o w e v e r , 

d o e s h a v e a n e f f i c i e n t o p e r a t i n g r a n g e o f 6 2 0 m i l e s a s c o m p a r e d t o t h e 

V T O L ' s 4 6 0 m i l e s a n d i t c a r r i e s a m a x i m u m p a y l o a d o f 1 2 , 1 0 0 p o u n d s a s 

c o m p a r e d t o t h e 8 , 2 0 0 p o u n d c a r r y i n g c a p a c i t y o f t h e V T O L . I n t h i s i n ­

s t a n c e , t h e s p e e d o f t h e v e h i c l e s i s i n s i g n i f i c a n t b u t t h e r a n g e a n d p a y -

l o a d f a c t o r s a r e t h e m a j o r d e t e r m i n a n t s w h e n s e l e c t i n g t h e v e h i c l e , , 

O n t a k e - o f f a n d l a n d i n g , t h e n o i s e c r e a t e d b y S T O L s e m a n a t e s a l o n g 

t h e l i n e o f f l i g h t a n d i s s p r e a d o v e r a l o n g e r d i s t a n c e t h a n t h a t o f V T O L s . 
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B e t w e e n S o m e V T O L s a n d 4 - E n g i n e P i s t o n A i r c r a f t . * 

* S o u r c e : B o l t , B e r a n e k & N e w m a n , I n c . , L o s A n g e l e s , C a l i f o r n i a 
A n a l y s i s o f C o m m u n i t y a n d A i r p o r t R e l a t i o n s h i p s / N o i s e A b a t e m e n t . 
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Conventional and STOL aircraft noises follow similar patterns, but the STOL noise is of relatively brief duration due to the shorter distance needed for take-off at low levels. V/STOL Support Facilities V/STOLs require direct support facilities which vary with the development, the location of the facility, and the type of V/STOL using it. In discussing support facilities for V/STOLs, it is necessary to separate those needed for VTOLs from the type needed for STOLs. If the VTOL or STOL facility is large enough both types of service may be accom­modated at the same location. Generally, though, each has its own require­ments, and except for airport locations, they have been built, in most instances for either VTOL or STOL use. VTOL Facilities Because VTOLs require relatively little space for take-off and landing, the pad (the portion of the facility used for the actual take-off and landing) need be only as large as the aircraft using it. The size of the direct support facility (port or stop), therefore, is dependent upon the amount, of space available and the plans for the facility in terms of proposed auxiliary services. The Federal Aviation Administration (FAA) has three classifications for VTOL facilities as follows: Class I - Private; Class II - Public (small); and Class III - Public (large). All three are further subclassi-fied: Subclass A - is a minimum support facility--no buildings, mainte­nance or fueling, and it is known as a helistop; Subclass B - is limited to support facilities such as a waiting room--with no maintenance or fueling. It is also known as a helistop. Sublcass C - encompasses 



c o m p l e t e s u p p o r t f a c i l i t i e s - - w a i t i n g r o o m s a n d t h e i r c o n c o m i t a n t f e a t u r e s , 

m a i n t e n a n c e a n d f u e l i n g , a n d w h a t e v e r e l s e i s d e e m e d n e c e s s a r y . T h i s 

l a t t e r f a c i l i t y i s k n o w n a s a h e l i p o r t . 

S u p p o r t f a c i l i t i e s g e n e r a l l y r e f e r t o p a s s e n g e r a n d c a r g o f a c i l i t i e s , 

h e l i c o p t e r p a r k i n g , f u e l i n g , a n d m a i n t e n a n c e p r o v i s i o n s o n t h e h e l i p o r t . A 

h e l i s t o p h a s n o n e o f t h e s e f a c i l i t i e s e x c e p t t h a t i t m a y b e a p i c k u p a n d d i s c h a r g e 

2 

p o i n t s f o r p a s s e n g e r s o r c a r g o . A d d i t i o n a l f a c i l i t i e s , n o t r e q u i r e d o r 

c l a s s i f i e d b y t h e F A A , m a y b e s u p p o r t i v e a t e i t h e r a h e l i s t o p o r h e l i p o r t . 

F o r e x a m p l e : I f t h e f a c i l i t y i s n o t l o c a t e d i n t h e d o w n t o w n b u s i n e s s d i s ­

t r i c t , i n a l l p r o b a b i l i t y i t w i l l n e e d p a r k i n g f a c i l i t i e s f o r t h e p a s s e n ­

g e r ' s a u t o m o b i l e s . A h e l i s t o p o r h e l i p o r t l o c a t e d o n t h e t o p o f a p a r k i n g 

f a c i l i t y , i n t h e m i d d l e o f a p a r k i n g l o t , o r o n t o p o f a h o t e l , m a y n o t 

r e q u i r e a d d i t i o n a l p a r k i n g f a c i l i t i e s . 

B e c a u s e t h e n o i s e o f V T O L o p e r a t i o n i s u n f a m i l i a r t o p e o p l e , t h e y 

t e n d t o n o t i c e i t m o r e a t t h e t i m e o f i n i t i a t i o n o f a n o p e r a t i o n , t h a n 

l a t e r . W h e n a s o u n d b e c o m e s f a m i l i a r , i t g e n e r a l l y g o e s u n n o t i c e d b e y o n d 

t h e i m m e d i a t e l o c a t i o n o f t h e p o r t o r s t o p . N o i s e p r o b l e m s c a n b e l e s s e n e d 

i n a r e a s a d j a c e n t t o h e l i c o p t e r f a c i l i t i e s b y u s i n g s o u n d a b s o r b e n t 
3 

m a t e r i a l s , s h r u b b e r y a n d t r e e s a s a b u f f e r a r o u n d t h e p a d . 

( F o r f u r t h e r d e t a i l s i n v o l v i n g t h e c o n s t r u c t i o n o f a h e l i p o r t o r 

4 

h e l i s t o p , s e e F A A p u b l i c a t i o n H e l i p o r t D e s i g n G u i d e . ) T h i s i n f o r m a t i o n 

c h a n g e s a s n e w v e h i c l e s a r e d e v e l o p e d a n d a d d i t i o n a l g u i d e l i n e s a r e n e e d e d . 

F i g u r e s 8 a n d 9 a r e e x a m p l e s o f a h e l i p o r t a n d h e l i s t o p , r e s p e c t i v e l y . 

S T O L F a c i l i t i e s 

S T O L s u s e t h e m o r e c o n v e n t i o n a l l a n d i n g s t r i p . T h e r u n w a y l e n g t h s 

n e e d e d f o r o p e r a t i o n a r e d e p e n d e n t u p o n t h e s i z e , w e i g h t a n d l e n g t h b e s t 
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Figure 8. Rooftop Heliport. 
World's Fair 1964, New York. Landing and Takeoff Area is 
200' X 150' and is 120' Above the Ground.* 

Figure 9. Rooftop Helistop. 
Bellevue, Washington. Showing 24' X 24' Load Distribution 
Pad on Built-up Roof and Handrails or Safety Barriers/ 

*Source: Heliport Design Guide. FAA, November, 1964. 
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suited for the individual aircraft. STOL sites may be located over water 

(such as the site under study in New York City), on water (see Figure 11), 

on elevated structures over railroad yards or expressways (see Figure 10), 

or on ground level such as the locations and runways used by conventional 

aircraft. 

Tentative FAA recommendations for STOL facilities include minimum 

runways of 1,500 feet long and 100 feet wide, taxiways 60 feet wide and 

pavements strong enough to support 150,000 pound STOL transports. An 

additional 150 feet on each end of the runway and 50 feet of paved 

'shoulder' surface are also required. These basic criteria are subject to 

change as more technical data and operational experience are obtained. 

Due to the fact that noise from STOLs is spread over a distance-

along the flight path--much care must be taken when considering the location 

of STOLports. The surrounding land uses are of more concern when planning 

for a STOLport than for a heliport. 

Capital Costs of Vehicles and Support Facilities 

The capital investment in small V/STOL aircraft starts at about 

$18,000 for a four-passenger vehicle. The estimated cost of a 60-passenger 

VTOL is about $12,000,000 as compared with an approximate cost of $4,000,000 

for a 60-passenger conventional aircraft. Because 60-passenger STOLs have 

no operating history, best estimates put their costs in the 6 to 9 million 

dollar range depending upon the runway constraints--the shorter the run­

way, the more sophisticated the aircraft. As a STOL approaches the need 

to rise in shorter distance, it approaches the refinements needed in 

VTOLs." 

Costs estimated by people working in the field of V/STOL development. 
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Figure 10. 

Source: 
Proposed S T O L P O R T Locat ion - - Over Railroad Yards. 
McDonnell Aircraft Corporation. 
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Figure 11. Twin Otter {STO L) Takes Off From Toronto Harbor. 
Source: Rotor & Wing 
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S u p p o r t f a c i l i t i e s f o r V T O L s a r e g e n e r a l l y l e a s e d , L o s A n g e l e s 

A i r w a y s l e a s e s i t s s i t e s f r o m t h e c o m m u n i t i e s it s e r v e s a n d a m o r t i z e s i t s 

c a p i t a l i n v e s t m e n t o v e r the l i f e o f the l e a s e , w h e r e u p o n t h e f a c i l i t y 

r e v e r t s to t h e c o m m u n i t y . S a n F r a n c i s c o - O a k l a n d H e l i c o p t e r A i r l i n e s 

a c q u i r e s s i t e s u n d e r l o n g - t e r m , l o w - c o s t l e a s e o p e r a t i n g a r r a n g e m e n t s . 

O t h e r s i t e s a r e f u r n i s h e d f r e e o f c h a r g e o r i n e x p e n s i v e l y l e a s e d b y m a j o r 

t r a f f i c g e n e r a t o r s s u c h as s o m e o f t h e m a j o r t r u n k a i r l i n e s a n d d o w n t o w n 

m o t e l s a n d h o t e l s . P a n A m e r i c a n , f o r a t i m e , l e a s e d s p a c e to N e w Y o r k 

A i r w a y s in t h e i n t e r e s t o f p r o v i d i n g s e r v i c e to P a n A m ' s c l i e n t e l e . 

F a c i l i t i e s v a r y i n s i z e a n d c o s t s a c c o r d i n g to d e v e l o p m e n t . H e l i -

s t o p s w i t h o u t w a i t i n g r o o m s a r e r e l a t i v e l y i n e x p e n s i v e . I n f a c t , H e l i c a b s , 

I n c . o f C h i c a g o s e t the c o s t o f g r o u n d - l e v e l h e l i s t o p s ( w i t h o u t w a i t i n g 

r o o m s ) at a b o u t $ 3 , 0 0 0 each."' O n t h e o t h e r h a n d , r o o f t o p i n s t a l l a t i o n s 

o n e x i s t i n g b u i l d i n g a r e u s u a l l y m o r e e x p e n s i v e — r a n g i n g f r o m $ 1 0 , 0 0 0 to 

$ 3 5 , 0 0 0 — d e p e n d i n g u p o n t h e m o d i f i c a t i o n s n e e d e d in t h e s t r u c t u r a l s u p p o r t . 

I f i n c o r p o r a t e d i n t o t h e d e s i g n o f a n e w b u i l d i n g , f o r e x a m p l e , a h e l i s t o p 

o n i t s r o o f t o p m a y c o s t as l i t t l e as $ 4 , 5 0 0 . ( E s t i m a t e i s b a s e d o n 1 9 6 6 

f i g u r e s . ) I n s o m e i n s t a n c e s , n o s t r u c t u r a l m o d i f i c a t i o n s a r e n e e d e d i f 

the v e h i c l e is n o t t o o h e a v y f o r t h e e x i s t i n g s u p p o r t s ( s e e F i g u r e 9 ) . 

T h e c o s t s m i g h t t h e n r u n as l o w as $ 2 , 0 0 0 o r l e s s f o r t h e f a c i l i t y - - n o t 

i n c l u d i n g the u s e o f t h e r o o f t o p o r w a i t i n g r o o m s . M o r e f u l l y d e v e l o p e d 

f a c i l i t i e s , s u c h as h e l i p o r t s w i t h w a i t i n g r o o m s , a r e m o r e e x p e n s i v e . S a n 

F r a n c i s c o - O a k l a n d e s t i m a t e s t h e c o s t s o f i t s h e l i p o r t s a v e r a g e d a b o u t 

$ 2 5 , 0 0 0 . ^ T h e a v e r a g e c a p i t a l e x p e n d i t u r e b y L o s A n g e l e s A i r w a y s h a s 

b e e n a b o u t $ 3 0 , 0 0 0 p e r f a c i l i t y . 

T h e c o s t o f S T O L p o r t f a c i l i t i e s is m u c h g r e a t e r t h a n t h a t o f 
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VTOLport facilities. A STOLport, for example, may cost as high as 

$40,000,000 or more, depending upon the auxiliary development desired, 

the types of vehicles to be accommodated and the availability of land. 

Because STOLport sites are difficult to locate, existing airport facili­

ties—whether civil or military — that are due to be phased out of operation 

should be considered for possible future use for STOL services. 
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C H A P T E R I I 

S H O R T - H A U L P A S S E N G E R S E R V I C E A N D R E L A T E D F A C T O R S 

T h e e x p e r i e n c e o f V T O L o p e r a t o r s p r o v i d e a b a s i s f o r c o m p a r i n g a n d 

e v a l u a t i n g t h e e f f e c t i v e n e s s a n d c o s t s o f s h o r t - h a u l o p e r a t i o n s . ^ C h i c a g o 

A i r w a y s ( C A ) , L o s A n g e l e s A i r w a y s ( L A A ) , N e w Y o r k A i r w a y s ( N Y A ) a n d S a n 

F r a n c i s c o a n d O a k l a n d H e l i c o p t e r A i r l i n e s ( S F O ) r e n d e r V T O L s c h e d u l e d 

p a s s e n g e r s e r v i c e s b e t w e e n d o w n t o w n , s u b u r b s a n d a i r p o r t s . M a i l a n d c a r g o 

a r e s c h e d u l e d w i t h t h e s e p a s s e n g e r f l i g h t s . O t h e r h e l i c o p t e r o p e r a t o r s 

o f f e r s h o r t - h a u l p a s s e n g e r a i r - t a x i s e r v i c e s . 

V T O L S e r v i c e s 

V T O L s a r e u s e d to p e r f o r m m a n y s e r v i c e s s u c h a s : s c h e d u l e d p a s ­

s e n g e r , s c h e d u l e d a i r c a r g o , n o n - s c h e d u l e d t a x i , h o s p i t a l e m e r g e n c y , p o l i c e 

e m e r g e n c y a n d s u r v e i l l a n c e , t r a f f i c r e p o r t s , b r a n c h - b a n k m o n e y p i c k - u p s , 

c o n s t r u c t i o n in r e l a t i v e l y i n a c c e s s i b l e a r e a s a n d c h a r t e r s e r v i c e s for 

o t h e r s p e c i f i c u s e s . T h i s p a p e r , h o w e v e r , is c o n c e r n e d p r i m a r i l y w i t h 

s c h e d u l e d p a s s e n g e r s e r v i c e s i n m e t r o p o l i t a n r e g i o n s . S c h e d u l e d a i r c a r g o 

a n d t a x i s e r v i c e s a r e m e n t i o n e d w h e r e t h e y a r e r e l e v a n t . 

V T O L p a s s e n g e r s e r v i c e s h a v e b e e n i n i t i a t e d b e c a u s e o f the d e n s e 

d e v e l o p m e n t o f t h e u r b a n a r e a s , the r e l a t i v e i n a d e q u a c y o f e x i s t i n g m e t r o ­

p o l i t a n o r r e g i o n a l t r a n s p o r t a t i o n f a c i l i t i e s a n d the e x i s t e n c e o f a r e l a ­

t i v e l y a f f l u e n t s o c i e t y w h i c h c a n a f f o r d s u c h s e r v i c e s . 

I n m o s t m e t r o p o l i t a n a r e a s , p e a k - h o u r t r a f f i c is v e r y s l o w . S t r e e t s 

a n d e x p r e s s w a y s a r e o v e r l o a d e d a n d c o n g e s t e d . T r a v e l e r s m o v i n g to a n d 
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from airports and between the business districts of nearby cities must use these clogged arteries, consequently it often takes as long to get from the airport to downtown as it does from city to city or airport to airport. As a result, people, who place a premium on their time, find VTOL services between airports and downtown an efficient means of avoid­ing time-consuming congestion. For example: It takes approximately two hours to go from the center of New York to the center of Philadelphia--a distance of 93 miles--by conventional aircraft. A VTOL aircraft can per­form this service in less than 40 minutes if located in close proximity to its passenger market. VTOL Scheduled Passenger Services Scheduled passenger services offer convenience, comfort and reduced travel time between: 1) downtown and suburbs of cities, 2) downtown and the commercial airport(s) serving the area, and 3) between airports. An example is the service offered by NYA involving Newark, Kennedy Interna­tional and La Guardia airports and midtown and downtown Manhattan. Figure 12, below, is an approximation of the routes: 

Figure 12. New York Airways Service Routes. Source: New York Airways Schedule 
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F l i g h t s i n t h e N e w Y o r k a r e a m a y t a k e a s l i t t l e a s s i x m i n u t e s b e t w e e n 

N e w a r k A i r p o r t a n d W a l l S t r e e t - - a n o n - s t o p f l i g h t - - o r a s l o n g a s 26 m i n u t e s 

o n a t w o - s t o p f l i g h t b e t w e e n N e w a r k a n d K e n n e d y I n t e r n a t i o n a l a i r p o r t s . 

I n 1 9 6 9 , f r o m t h e n e w e s t h e l i p o r t a t 6 0 t h S t r e e t a n d Y o r k A v e n u e 

t o K e n n e d y A i r p o r t , t h e c o s t w a s $ 1 5 . 7 5 a n d t h e t r i p t o o k a b o u t t e n 

m i n u t e s . I n c o n t r a s t , t h e b u s s e r v i c e f a r e f r o m t h e E a s t S i d e A i r l i n e s 

T e r m i n a l ( 3 8 t h S t r e e t ) w a s $ 2 . 5 0 a n d t h e t r i p t o o k a m i n i m u m o f 4 0 m i n u t e s . 

C a b f a r e r a n a b o u t $ 1 0 . 0 0 t o K e n n e d y I n t e r n a t i o n a l . H o w e v e r , m o r e t h a n o n e 

p e r s o n c a n r i d e i n t h e t a x i c a b o n o n e f a r e . 

D e s p i t e h i g h o p e r a t i n g c o s t s , V T O L s e r v i c e t o a r e a s c a n b e a t e m ­

p o r a r y s o l u t i o n t o a s h o r t - l i v e d p r o b l e m b e c a u s e i t m a y b e i n i t i a t e d q u i c k l y 

a n d r e l a t i v e l y i n e x p e n s i v e l y . A p r i m e e x a m p l e w a s t h e s c h e d u l e s e r v i c e 

p e r f o r m e d b y C h i c a g o H e l i c o p t e r A i r w a y s b e t w e e n t h e t e r m i n a l p o i n t o f t h e 

r a p i d t r a n s i t s y s t e m a n d t h e a i r p o r t . A f t e r t h e o p e n i n g o f t h e e x t e n s i o n 

o f t h e t r a n s i t s y s t e m t o t h e a i r p o r t , C A d i s c o n t i n u e d s c h e d u l e d s e r v i c e s 

b e t w e e n t h e s e p o i n t s . 

A i r l i n e t r a f f i c f i g u r e s o f t h r e e s c h e d u l e d V T O L s y s t e m s a r e l i s t e d 

i n T a b l e 3 , o n t h e n e x t p a g e . T h e r e v e n u e p a s s e n g e r m i l e s , t h e n u m b e r o f 

o r i g i n a t i n g p a s s e n g e r s , t h e p a s s e n g e r l o a d f a c t o r , t h e s c h e d u l e d m i l e s , 

a n d t h e p e r f o r m a n c e f a c t o r s a r e c o m p a r e d b e t w e e n N o v e m b e r , 1 9 6 6 , M a r c h a n d 

A p r i l , 1 9 6 9 , f o r t h e t h r e e h e l i c o p t e r s c h e d u l e d s e r v i c e s : L o s A n g e l e s 

A i r w a y s , N e w Y o r k A i r w a y s a n d S a n F r a n c i s c o a n d O a k l a n d H e l i c o p t e r A i r -

1 m e s . 

R e f e r r i n g t o T a b l e 3 , S F 0 s h o w s c o n s i s t e n t g a i n s t h r o u g h o u t . S t a ­

t i s t i c s f o r t h e o t h e r t w o a i r w a y s v a r y . B e t w e e n 1 9 6 6 a n d 1 9 6 9 L A A s h o w e d 

c o n s i s t e n t l o s s o f R e v e n u e P a s s e n g e r M i l e s , O r i g i n a t i n g P a s s e n g e r s , 



T a b l e 3. A I R L I N E T R A F F I C F O R N O V E M B E R , 1 9 6 6 , M A R C H , 1 9 6 9 
A N D A P R I L , 1 9 6 9 

R e v e n u e P a s s e n g e r 
M i l e s ( 0 0 0 ) 
1 1 / 6 6 3 / 6 9 4 / 6 9 

O r i g i n a t i n g 
P a s s e n g e r s ( 0 0 0 ) 
1 1 / 6 6 3 / 6 9 4 / 6 9 

P a s s e n g e r 
L o a d F a c t o r * ( 7 0 ) 
1 1 / 6 6 3 / 6 9 4 / 6 9 

S c h e d u l e d 
M i l e s ( 0 0 0 ) 
1 1 / 6 6 3 / 6 9 4 / 6 9 

P e r f o r m a n c e 
F a c t o r * * ( % ) 
1 1 / 6 6 3 / 6 9 4 / 6 9 

L A A 9 5 7 5 6 3 6 4 0 2 5 . 5 1 4 . 6 1 7 0 0 4 8 . 3 3 0 . 0 3 5 . 1 96 89 8 8 8 6 . 1 9 0 . 2 9 1 . 9 

N Y A 7 1 1 4 3 8 4 3 1 4 0 . 5 2 2 . 3 2 2 . 8 5 4 . 4 5 6 . 2 5 7 . 7 65 4 1 4 0 8 5 . 3 9 1 . 1 8 6 . 8 

S F O 3 8 5 4 6 2 4 8 4 1 9 , 9 2 3 . 7 2 4 . 8 3 1 . 0 3 3 . 5 3 5 . 2 54 ^9 60 9 2 . 1 9 5 . 8 9 4 . 3 

* P a s s e n g e r L o a d F a c t o r r e f e r s to t h e p e r c e n t a g e o f t h e c a p a c i t y o f t h e p l a n e t h a t i s o c c u p i e d f o r 
t r i p s . F o r e x a m p l e , if t h e v e h i c l e h o l d s 3 0 p a s s e n g e r s a n d it f l i e s i t s s c h e d u l e w i t h o n l y 1 5 , 
t h e n t h e l o a d f a c t o r is 5 0 p e r c e n t . 

* * P e r f o r m a n c e F a c t o r r e f e r s to t h e a b i l i t y o f the s e r v i c e to p e r f o r m a c c o r d i n g to s c h e d u l e . T h i s 
is a l s o a p e r c e n t a g e „ F o r e x a m p l e , i f a s e r v i c e h a s 5 0 0 f l i g h t s a m o n t h s c h e d u l e d a n d f o g or 
o t h e r f a c t o r s i n t e r f e r e w i t h the f l i g h t s d u r i n g ten t r i p s d u r i n g the m o n t h , t h e n t h e p e r f o r m a n c e 
f a c t o r f o r t h a t m o n t h is 98 p e r c e n t f o r o n l y 2 p e r c e n t o f t h e f l i g h t s w e r e n o t m a d e . 

S o u r c e : A v i a t i o n W e e k a n d S p a c e T e c h n o l o g y , N o v e m b e r , 1 9 6 6 , p . 3 2 ; M a r c h , 1 9 6 9 , p . 3 3 ; A p r i l , 
1 9 6 9 , p . 3 4 . 
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P a s s e n g e r L o a d F a c t o r a n d S c h e d u l e d M i l e s , N Y A s h o w e d l o s s e s in a l l b u t 

the P a s s e n g e r L o a d F a c t o r . T h e s e l o s s e s r e s u l t e d f r o m s o m e o f the f o l l o w ­

i n g c i r c u m s t a n c e s : 

H i g h o p e r a t i n g c o s t s c a u s e d ' b e l t - t i g h t e n i n g . ' O p e r a t i o n s 

w e r e c l o s e d at s t o p s t h a t d i d n o t p r o v i d e a d e q u a t e r e v e n u e s . 

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

u n n e c e s s a r y . ( T h e e x t e n s i o n o f t r a n s i t s e r v i c e in C h i c a g o w a s 

a m a j o r r e a s o n C A d i s c o n t i n u e d s c h e d u l e d o p e r a t i o n s . ) 

N e w g e n e r a t i o n a i r c r a f t w e r e d e v e l o p e d r a p i d l y a n d w e r e c o s t l y 

in l i g h t o f the f a c t t h a t e x i s t i n g v e h i c l e s w e r e n o t f u l l y 

d e p r e c i a t e d , 

F e d e r a l s u b s i d i e s , i m p o r t a n t s o u r c e s o f r e v e n u e s o f L A A a n d 

N Y A , w e r e d i s c o n t i n u e d . 

T h e a n t i c i p a t e d p a s s e n g e r g r o w t h f o r the e n t i r e a i r l i n e i n d u s t r y 

f a i l e d to k e e p p a c e w i t h e a r l i e r y e a r s . A s a r e s u l t , p r o j e c t i o n s 

w e r e too h i g h . 

S F O a v o i d e d l o s s e s b e c a u s e it b e g a n o p e r a t i o n s w i t h the i n t e n t i o n 

o f b e i n g s e l f - s u f f i c i e n t . I t s p u b l i c i t y p r o g r a m t o o k t h i s i n t o a c c o u n t 

a n d r e f l e c t e d p r i m e c o n s i d e r a t i o n s o f s a v i n g t i m e a n d p r o v i d i n g c o n v e n ­

i e n c e a n d c o m f o r t to t h e i r f l y i n g c l i e n t e l e . S F O d i d n o t r e c e i v e a n y 

s u b s i d i e s f r o m the F e d e r a l g o v e n m e n t . H o w e v e r , S F O s e r v i c e s w i l l b e a r 

w a t c h i n g f o r c h a n g e w h e n B A R T (Bay A r e a R a p i d T r a n s i t s y s t e m ) b e g i n s 

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

f o r t h e i r p a s s e n g e r s . 

U n d e r s t u d y , are w a y s a n d m e a n s o f i n s t i t u t i n g d o w n t o w n to d o w n ­

t o w n s e r v i c e u s i n g V T O L s f o r the s h o r t - h a u l p a s s e n g e r ( u n d e r 2 0 0 m i l e s ) 
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a n d S T O L s f o r the m e d i u m - h a u l p a s s e n g e r ( 2 0 0 - 5 0 0 m i l e s ) . A s m e n t i o n e d 

p r e v i o u s l y , it t a k e s t w o h o u r s to g o f r o m t h e c e n t e r o f N e w Y o r k to the 

c e n t e r o f P h i l a d e l p h i a — a d i s t a n c e o f 9 3 a i r m i l e s . H o w e v e r , it t a k e s o n l y 

6 h o u r s to t r a v e l b e t w e e n N e w Y o r k a n d L o s A n g e l e s — a d i s t a n c e o f a l m o s t 

2 , 5 0 0 m i l e s . T h e n e w v e r t i c a l - l i f t a i r c r a f t c a n r e d u c e the t o t a l t r a v e l 

t i m e b e t w e e n t h e c i t y c e n t e r s o f New Y o r k a n d P h i l a d e l p h i a to l e s s t h a n 

4 0 m i n u t e s . A s i m i l a r s i t u a t i o n e x i s t s b e t w e e n the c i t y c e n t e r s o f C h i c a g o 

a n d D e t r o i t — a m e r e 2 3 7 a i r m i l e s . B a s e d o n B o e i n g 7 2 7 j e t o p e r a t i o n s , it 

t a k e s a b o u t 3 h o u r s a n d 3 4 m i n u t e s ( a n a v e r a g e o f 7 0 m i l e s - p e r - h o u r ) , w i t h 

9 

t h e p a s s e n g e r s p e n d i n g a b o u t 65 p e r c e n t o f h i s time o n the g r o u n d . T h i s 

s i t u a t i o n w i l l w o r s e n w i t h n e w a i r p o r t s t h a t w i l l b e c o n s t r u c t e d 5 0 m i l e s 

o r m o r e f r o m the c i t y c e n t e r s . 

V / S T O L s e r v i c e , b e t w e e n a i r p o r t s a n d c i t y c e n t e r s , a n d b e t w e e n c i t y 

c e n t e r s , h i t s at o n e o f t h e w e a k e s t l i n k s in n a t i o n a l a i r t r a n s p o r t a t i o n — 

t h e l o n g s u r f a c e t i m e to a n d b e t w e e n a i r p o r t s . 

S c h e d u l e d A i r C a r g o S e r v i c e 

T h e f i r s t s c h e d u l e d u s e o f t h e h e l i c o p t e r c a m e a b o u t w i t h t h e n e e d 

to s a v e t i m e w h e n d e l i v e r i n g a i r m a i l . I n 1 9 4 7 , L o s A n g e l e s A i r w a y b e g a n 

d e l i v e r y o f m a i l w i t h i n a 5 0 - m i l e r a d i u s f r o m t h e L o s A n g e l e s P o s t O f f i c e 

T e r m i n a l a n n e x b u i l d i n g . A i r e x p r e s s / c a r g o s e r v i c e c a m e in 1 9 5 3 . M o s t 

o f t h e s c h e d u l e d V T O L s e r v i c e s b e g a n t h e i r o p e r a t i o n s w i t h m a i l d e l i v e r y 

c o n t r a c t s f r o m w h i c h t h e y d e r i v e d t h e i r i n c o m e . T o d a y , h o w e v e r , o n l y 

a b o u t t w o p e r c e n t o f t h e s c h e d u l e d V T O L s e r v i c e s ' r e v e n u e s c o m e s f r o m 

d e l i v e r i n g m a i l , a n d a p p r o x i m a t e l y t h r e e p e r c e n t f r o m c a r g o d e l i v e r y . 

T h e e x i s t i n g s c h e d u l e d s e r v i c e s o p e r a t e b e t w e e n a i r p o r t s a n d a l s o 

b e t w e e n the c e n t r a l c i t y , i n d u s t r i a l a r e a s , c i t i e s c o n t i g u o u s to the 



27 

c e n t r a l c i t y a n d a i r p o r t s s e r v i n g the a r e a o r t h e r e g i o n . 

N o n - s c h e d u l e d H e l i c o p t e r T a x i S e r v i c e 

J u s t a s the t a x i c a b , o p e r a t i n g a l o n g t h e s t r e e t s o f a c i t y , o f f e r s 

f l e x i b i l i t y (no t i m e s c h e d u l e ) a s to the t i m e a n d d e s t i n a t i o n ( d o o r to 

d o o r s e r v i c e ) o f i t s p a s s e n g e r s , so t h e a i r t a x i p e r f o r m s a s i m i l a r f u n c ­

t i o n u s i n g the a i r l a n e s a n d a v a i l a b l e l a n d i n g f a c i l i t i e s . V T O L a i r t a x i 

s e r v i c e i s a v a i l a b l e in o n e o r m o r e c i t i e s i n e v e r y s t a t e e x c e p t M i s s i -

11 

s i p p i a n d t h e D i s t r i c t o f C o l u m b i a ( 1 9 6 9 ) . 

H e l i c o p t e r t a x i s o p e r a t e i n s e v e r a l m e t r o p o l i t a n a r e a s , s e r v i n g a 

m u l t i t u d e o f l o c a t i o n s a n d j u s t i f y i n g t h e i r e x i s t e n c e b y o f f e r i n g r a p i d 

c o n n e c t i o n s b e t w e e n a i r p o r t s , d o w n t o w n l o c a t i o n s , o u t l y i n g i n d u s t r i a l 

p l a n t s , a s w e l l a s t o w n s o n the m e t r o p o l i t a n p e r i p h e r y . H e l i c a b s , I n c . , 

o p e r a t i n g in L o s A n g e l e s , f o r e x a m p l e , f l i e s d i r e c t l y f r o m a n u m b e r o f 

d o w n t o w n h o t e l s . H e l i c o p t e r A i r L i f t , i n C h i c a g o , s e r v e s a l a r g e n u m b e r 

o f s u r b u r b a n c o m m u n i t i e s a n d o u t l y i n g i n d u s t r i a l p r o p e r t i e s . 

A i r t a x i f a r e s a r e u s u a l l y a b o u t d o u b l e t h e c o s t o f g r o u n d t a x i c a b 

f a r e s . L o s A n g e l e s ' H e l i c a b s c h a r g e $ 1 1 p e r p a s s e n g e r f r o m d o w n t o w n to 

the a i r p o r t , c o m p a r e d to a n a v e r a g e o f $ 6 . 5 0 b y t a x i f o r o n e o r m o r e 

p a s s e n g e r s . 

V T O L c h a r t e r f l i g h t s a r e u s e d f o r s p e c i a l j o b s a n d f o r b u s i n e s s m e n 

a n d v a c a t i o n e r s . T h e ' s p e c i a l j o b s ' c a t e g o r y , m e n t i o n e d at the b e g i n n i n g 

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

c o n s e q u e n t l y t h e y a r e n o t c o v e r e d i n t h i s p a p e r . T h e c h a r t e r f l i g h t s 

u s e d b y t h e b u s i n e s s m e n a n d t h e v a c a t i o n e r s g e n e r a l l y i n v o l v e a s h o r t - h a u l 

f u n c t i o n w i t h i n a 2 0 0 - m i l e r a n g e . T h e s e r v i c e s a r e m a n y . T h e y m a y b e 

b e t w e e n t w o p l a n t s o w n e d b y t h e s a m e m a n a g e m e n t , b e t w e e n t w o c i t i e s , o r 



za 

to o u t - o f - t h e - w a y d e s t i n a t i o n s s u c h as t h o s e f o r h u n t i n g a n d f i s h i n g i n 

m o u n t a i n o r w o o d e d a r e a s o f the c o u n t r y . S e r v i c e is a l s o p r o v i d e d f o r 

d e v e l o p m e n t o f i n a c c e s s i b l e a r e a s . T h e h e l i c o p t e r is t h e o n e m o d e o f 

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

u n d e v e l o p e d a r e a . 

S T O L S e r v i c e s 

A t the p r e s e n t t i m e , t h e r e is l i t t l e d a t a a v a i l a b l e o n the o p e r a ­

t i o n s o f S T O L s e r v i c e . N Y A is t h e f i r s t c e r t i f i e d U . S . c a r r i e r to i n s t i ­

t u t e S T O L a i r c r a f t s e r v i c e . T h e o p e r a t i o n s c o v e r the g r e a t e r N e w Y o r k 

m e t r o p o l i t a n a r e a . T h i s S T O L o p e r a t i o n u s e d 1 8 - p a s s e n g e r de H a v i l l a n d 

T w i n O t t e r s . T h e o p e r a t i n g c o s t s o f S T O L s , w h e n c o m p a r e d to h e l i c o p t e r s , 

a r e l o w e r a n d a h i g h e r f r e q u e n c y o f s e r v i c e w a s a v a i l a b l e b e t w e e n t h e t h r e e 

m a j o r a i r p o r t s s e r v i n g N e w Y o r k . A m o r e e x t e n s i v e S T O L o p e r a t i o n w a s c a r ­

r i e d o u t o n a n e x p e r i m e n t a l b a s i s b y E a s t e r n A i r l i n e s w i t h the M c D o n n e l l 

S T O L (see F i g u r e 7). It o p e r a t e d b e t w e e n N e w Y o r k a n d W a s h i n g t o n , D . C . 

In a d d i t i o n , S T O L s e r v i c e is b e i n g c o n s i d e r e d f o r t h e i n t e r - u r b a n 

r o u t e s o f W a s h i n g t o n , N e w Y o r k a n d B o s t o n . It is b e i n g p l a n n e d , a l s o , to 

1 2 
s e r v i c e t h e n e w D i s n e y d e v e l o p m e n t in F l o r i d a . 

A s p e c t s o f O p e r a t i n g C o s t s a n d R e v e n u e s 

T h e c o s t s o f o p e r a t i n g V / S T O L s e r v i c e s a r e g r e a t e r t h a n t h o s e o f 

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

h i g h w a y . B e c a u s e o f t h e p o v e r t y o f d a t a , t h e f o l l o w i n g d i s c u s s i o n o f 

o p e r a t i n g c o s t s a n d r e v e n u e s i s l i m i t e d to V T O L s . T h e r e a r e m a n y r e a s o n s 

f o r the h i g h c o s t o f o p e r a t i n g V T O L s , h o w e v e r , a f e w , d i s c u s s e d h e r e , s e e m 

p a r a m o u n t . 
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V T O L s c h e d u l e d p a s s e n g e r s e r v i c e is r e l a t i v e l y n e w - - w i t h l i t t l e 

h i s t o r i c a l t r e n d d a t a o n p e r f o r m a n c e d u e to r a p i d c h a n g e w i t h i n a n e w l y 

d e v e l o p i n g t e c h n o l o g y . N e w g e n e r a t i o n a i r c r a f t a r e r e s e a r c h e d a n d d e v e l o p e d 

b e f o r e t h e e x i s t i n g o n e s a r e s u f f i c i e n t l y a m o r t i z e d to r e a l i z e a p r o f i t 

f r o m t h e i r u s e . C o n c o m i t a n t l y , t h e c o m p a r a t i v e l y f e w p a s s e n g e r s s e r v e d b y 

V T O L s p r e v e n t the c o m p a n i e s f r o m u s i n g t h e v e h i c l e s m o r e i n t e n s i v e l y . 

I n a d d i t i o n to t h e p i o n e e r i n g o f n e w a i r c r a f t , t h r e e i m p o r t a n t 

f a c t o r s c o n t r i b u t e to t h e h i g h c o s t o f o p e r a t i n g a s e r v i c e : 

1) T h e i n n o v a t i o n o f n e w t y p e s o f s e r v i c e s re l o c a t i o n s s u c h as 

t h a t f r o m the top o f the P a n A m B u i l d i n g . 

2) T h e h i g h c o s t o f t r a i n i n g p i l o t s to u s e s u c h l o c a t i o n s and n e w 

t e c h n i q u e s . F o r e x a m p l e : T h e u s e o f i n s t r u m e n t s for t a k e - o f f a n d l a n d i n g 

o f V T O L s is r e l a t i v e l y n e w , t h e r e f o r e a l l p i l o t s h a d to h a v e s p e c i a l t r a i n ­

i n g in t h e i r u s e . 

3 ) T h e o p e r a t i o n o f a s e r v i c e u n d e r i n a p p r o p r i a t e r e g u l a t i o n s is 

c o s t l y . T h o s e r u l e s , for i n s t a n c e , u n d e r w h i c h V T O L s h a v e h a d to o p e r a t e 

f o r m a n y y e a r s , w e r e c o n c e i v e d f o r c o n t r o l l i n g c o n v e n t i o n a l t a k e - o f f a n d 

l a n d i n g a i r c r a f t . R e g u l a t i o n s o n l o c a t i o n , f l i g h t p a t t e r n s , s a f e t y a n d 

n u i s a n c e h a v e o f t e n b e e n r i g i d a n d i n a p p l i c a b l e . 

. . . t h e f u l l b e n e f i t s f r o m h e l i c o p t e r o p e r a t i o n s c a n n o t 
b e r e a l i z e d u n l e s s t h e h e l i c o p t e r h a s d i r e c t a c c e s s to 
h i g h l y c o n g e s t e d , d o w n t o w n a r e a s , w i t h l a n d i n g f a c i l i t i e s 
in p r o x i m i t y to p a s s e n g e r o r i g i n s a n d d e s t i n a t i o n s . F e w 
p o t e n t i a l p a s s e n g e r s a r e l i k e l y to p a y the p r e m i u m f a r e 
o f h e l i c o p t e r f l i g h t w i t h o u t c o n v e n i e n t a c c e s s to i t s 
t a k e - o f f p o i n t . . . 1 3 

L o c a l a n d F A A r e g u l a t i o n s a r e u p d a t e d p e r i o d i c a l l y . H o w e v e r , t h i s 

t a k e s p l a c e s l o w l y . A t t i m e s t h e s e r e g u l a t i o n s p l a c e c o n s t r a i n t s u p o n 

o p e r a t i o n s u s i n g m o r e a d v a n c e d v e h i c l e s - - c a u s i n g h i g h o p e r a t i n g c o s t s . 
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A s a n e x a m p l e , o p e r a t i n g c o s t s w e r e , i n 1 9 6 6 , e s t i m a t e d at $ 1 5 3 to 

$ 1 9 0 p e r h o u r b y S F O . T o t a l o p e r a t i n g e x p e n s e s c o m p u t e d b y U n i t e d R e s e a r c h 

o n the b a s i s o f p a s s e n g e r m i l e s f l o w n i n 1 9 6 3 r a n g e d f r o m a h i g h o f $ 1 . 2 8 

p e r - p a s s e n g e r - m i l e f o r C A A to 9 0 c e n t s f o r N Y A ; 6 0 c e n t s f o r S F O ; a n d 5 0 

c e n t s f o r L A A . 

T a b l e 4 p r e s e n t s the o p e r a t i n g r e v e n u e s a n d e x p e n s e s f o r t h e y e a r 

1 9 6 8 . T h e t a b l e s h o w s t h a t a l l t h r e e (LAA, N Y A a n d S F O ) a r e o p e r a t i n g at 

a l o s s . 

•k 
T a b l e 4 . T o t a l O p e r a t i n g R e v e n u e s a n d E x p e n s e s f o r 1 9 6 8 

A i r l i n e 
T o t a l O p e r a t i n g 
R e v e n u e s 

T o t a l O p e r a t i n g 
E x p e n s e s N e t L o s s 

L A A $ 3 , 8 4 8 , 0 0 0 $ 5 , 3 7 7 , 0 0 0 $ 8 8 7 , 0 0 0 

N Y A 5 , 2 5 8 , 0 0 0 6 , 6 8 2 , 0 0 0 1 , 6 3 2 , 0 0 0 

S F O 3 , 2 8 5 , 0 0 0 3 , 4 1 4 , 0 0 0 5 6 8 , 0 0 0 

S o u r c e : A v i a t i o n W e e k a n d S p a c e T e c h n o l o g y , M a y 1 9 6 9 , p p . 5 2 - 5 3 . 

O p e r a t i n g r e v e n u e s c a m e f r o m s e v e r a l s o u r c e s : s c h e d u l e d p a s s e n g e r , 

U . S . M a i l , c a r g o , c h a r t e r , o t h e r t r a n s p o r t s e r v i c e s a n d i n c i d e n t a l s . O f 

the $ 1 2 , 3 9 1 , 0 0 0 in r e v e n u e s , 76 p e r c e n t c a m e f r o m p a s s e n g e r s , 2 p e r c e n t f r o m 

f r o m U . S . M a i l , 3 p e r c e n t f r o m c a r g o , 1 p e r c e n t f r o m c h a r t e r , a n d 1 8 

p e r c e n t w e r e i n c i d e n t a l a n d o t h e r t r a n s p o r t r e v e n u e s . 

O f t h e t o t a l o p e r a t i n g e x p e n s e s ( $ 1 5 , 4 7 3 , 0 0 0 ) a p p r o x i m a t e l y 18 
* 

p e r c e n t w e r e f r o m f l y i n g o p e r a t i o n s , 32 p e r c e n t w e r e m a i n t e n a n c e e x p e n s e s , 

4 0 p e r c e n t w e r e u s e d f o r g e n e r a l a n d a d m i n i s t r a t i v e c o s t s , a n d 1 0 p e r c e n t 

w e r e a c c o u n t e d f o r in d e p r e c i a t i o n a n d a m o r t i z a t i o n . T h e h e l i c o p t e r s e r ­

v i c e s d i d n o t s p e n d m o n e y f o r a n y s p e c i a l p r o m o t i o n o r s a l e s p u b l i c i t y i n 

1 9 6 8 . 
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C H A P T E R I I I 

P L A N N I N G F O R V / S T O L S 

R a p i d t r a n s p o r t a t i o n w i t h i n a n d b e t w e e n m e t r o p o l i t a n r e g i o n s a p p e a r s 
t o b e c r u c i a l t o t h e m a i n t e n a n c e a n d s u r v i v a l o f a v i a b l e u r b a n l i f e . W h e n 
t h e n e e d f o r a d d i t i o n a l t r a n s p o r t a t i o n f a c i l i t i e s s e e m s a p p a r e n t , c o n s i d e r ­
a t i o n s h o u l d b e g i v e n t o V / S T O L s a s c o n c o m i t a n t m o d e s o f t r a n s p o r t a t i o n . 
I t i s t h e i n t e n t i o n o f t h i s c h a p t e r t o p r o v i d e g u i d e l i n e s t o t h e v a r i e d 
s t u d i e s a p p r o p r i a t e t o p l a n n i n g f o r t h e s e s e r v i c e s . 

P l a n n i n g f o r V T O L S e r v i c e 
T w o f a c t o r s - - e x c e s s i v e t r a v e l t i m e a n d a s i z a b l e m a r k e t c o n s i s t i n g 

o f b u s i n e s s a n d p r o f e s s i o n a l p e o p l e w i t h r e l a t i v e l y h i g h i n c o m e s — m u s t 
e x i s t f o r s u p p o r t o f e c o n o m i c a l l y v i a b l e , s c h e d u l e d V T O L s e r v i c e s . T h e 
c a u s e s o f e x c e s s i v e t r a v e l t i m e i n c l u d e : d e n s e d e v e l o p m e n t , l o n g d i s t a n c e s 
t o o r b e t w e e n a i r f a c i l i t i e s a n d u n u s u a l t o p o g r a p h y w h i c h f o r c e s t h e g r o u n d 
t r a n s p o r t a t i o n t o b e r o u t e d t h r o u g h p o t e n t i a l b o t t l e n e c k s s u c h a s b r i d g e s 
a n d t u n n e l s . I n t h e N e w Y o r k a r e a , f o r e x a m p l e , t h e r e i s d e n s e d e v e l o p ­

m e n t . I n a d d i t i o n , c o n n e c t i o n s b e t w e e n M a n h a t t a n , N e w a r k A i r p o r t i n N e w 
J e r s e y , a n d K e n n e d y I n t e r n a t i o n a l a n d L a G u a r d i a a i r p o r t s i n Q u e e n s a n d 
B r o o k l y n , r e s p e c t i v e l y , c o v e r l o n g d i s t a n c e s w i t h t r a f f i c r o u t e d t h r o u g h 
t u n n e l s a n d o v e r b r i d g e s . A s i m i l a r c o n d i t i o n e x i s t s i n t h e S a n F r a n c i s c o 
r e g i o n . I n t h e L o s A n g e l e s a r e a , t r a v e l e r s f r e q u e n t l y m u s t c o v e r l o n g 

d i s t a n c e s i n o r d e r t o g e t f r o m t h e m a j o r a i r p o r t s t o h o m e a n d w o r k c e n t e r s 
w i t h i n t h i s r e g i o n . 
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P l a n n i n g S t u d i e s 

I n p l a n n i n g f o r V S T O L o p e r a t i o n s a n u m b e r o f s t u d i e s a n d s u r v e y s a r e 

n e e d e d to p r o v i d e i n f o r m a t i o n o n the h a b i t s o f t h e t r a v e l i n g p u b l i c a n d o n 

a t t i t u d e s t o w a r d V T O L s . 

O r i g i n a n d D e s t i n a t i o n (0 & D ) S u r v e y . A n o r i g i n a n d d e s t i n a t i o n 

s u r v e y f o r V T O L s e r v i c e s is c o n d u c t e d in m u c h t h e s a m e w a y as 0 & D s u r v e y s 

for s u r f a c e t r a n s p o r t a t i o n . S i n c e the p o r t i o n o f the p u b l i c to b e t a p p e d 

is m u c h s m a l l e r a n d h a s a g r e a t e r v a r i e t y o f s p e c i f i c c h a r a c t e r i s t i c s t h a n 

t h e p u b l i c at l a r g e q u e r i e d for m a s s t r a n s p o r t a t i o n d a t a , m o r e i n f o r m a t i o n 

s h o u l d b e g a t h e r e d . V T O L p l a n n i n g , t h e r e f o r e , r e q u i r e s t h a t the s u r v e y o r 

be m o r e s e l e c t i v e in c h o o s i n g c o r d o n - l i n e l o c a t i o n s a n d c o l l e c t m o r e s p e c i f i c 

d a t a t h a n a r e g a t h e r e d b y s u r f a c e t r a n s p o r t a t i o n i n v e s t i g a t o r s . U s i n g 

e x i s t i n g m a p s a n d c e n s u s d a t a , the p l a n n e r s h o u l d d e s i g n a t e c o r d o n l i n e s o n 

o n the p e r i m e t e r o f : A ) h i g h e r - i n c o m e r e s i d e n t i a l a r e a s , B ) i n d u s t r i a l and 

o f f i c e p a r k a r e a s , C ) a i r p o r t c e n t e r s , D ) d o w n t o w n f i n a n c i a l a r e a s , a n d 

E ) e x i s t i n g t r a n s p o r t a t i o n c e n t e r s o r t e r m i n a l s . 

T h e 0 & D s u r v e y g e n e r a l l y e l i c i t s : 1) w h e r e p e o p l e g o - - t h e i r 

o r g i n a n d d e s t i n a t i o n r e g a r d l e s s o f t h e r o u t e o f t r a v e l ; 2 ) h o w t h e y t r a v e l - -

v i a p u b l i c t r a n s i t , p r i v a t e a u t o m o b i l e o r r a i l r o a d ; 3 ) w h e n t h e y t r a v e l -

d a t a b y h o u r o f d a y a n d b y d i r e c t i o n ; 4 ) w h y t h e y t r a v e l — t h e p u r p o s e o f 

the t r i p ( c o m m u t i n g , b u s i n e s s , t r a n s f e r ) ; 5 ) w h e r e t h e y s t o p — t h e i r d e s t i ­

n a t i o n ( i n c l u d i n g t h e a c c u m u l a t i o n o f p a r k e d v e h i c l e s f o r e s t i m a t e d p a r k i n g 

d e m a n d s ) ; 6 ) the t i m e - d i s t a n c e o f e a c h t r i p - - t h e m i l e a g e a n d h o w l o n g it 

t a k e s to m a k e t h e t r i p ; a n d 7) the r e g u l a r i t y o f e a c h t r i p t y p e — d a i l y o r 

w e e k l y . ^ 8 ) T h e e s t i m a t e d c o s t o f e a c h t r i p a n d 9 ) t h e u s e a n d c o s t o f 

a u x i l i a r y h e l p , s u c h a s a c h a u f f e u r s h o u l d b e i n v e s t i g a t e d . 
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The 0 & D survey should include, also, a request for the approxi­

mate age, education, type of work and income range. It should also contain 

questions aimed at attitudes such as: "Do you have any reservations about 

the use of VTOLs?" "How important do you think the VTOL can be in helping 

you meet your daily transportation needs if you were convinced that it 

would cut your traveling time in half?" Another question might be: "Who 

paysforyour transportation (by type of trip) you or your firm?" An evalu­

ation of the information received from these questions would furnish a 

basis for: 1) seeking new prospects for VTOL service, and 2) determining 

the kind of public information and education that should be forthcoming. 

Such evaluation should be made prior to initiating a service in order to 

allay fears and explain the value of VTOLs. 

Other Surveys. Within the downtown area, other surveys are more 

appropriate than the 0 & D survey. A great deal of useless information 

would result from an 0 & D survey of the downtown of large cities. More 

appropriate surveys would use data sources such as: the City Directory 

and t h e C h a m b e r of C o m m e r c e to locate firms that are likely to employ 

executives who may need the service. Branches of national organizations 

should be contacted to determine the number of people serving as trouble-

shooters or advisors to either the home-based office or other branches. 

Data on flying clientele also can be obtained from large trunk air­

lines. These data may prove useful in determining the needs of travelers 

from other cities who conduct business or visit within the region. 

The above-mentioned surveys should indicate the clientele from whom 

answers to the following questions should be obtained. 1) How many pro­

spective passengers are indicated? 2) Between what points do passengers 
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n e e d s e r v i c e ? 3) W i l l it b e w o r t h w h i l e to t h e p a s s e n g e r to s a v e t i m e ? 

a n d 4) W h a t a r e the a t t i t u d e s o f p r o s p e c t i v e c l i e n t s t o w a r d u s i n g V T O L s ? 

W i t h t h e s e a n s w e r s a n d t h o s e f r o m t h e o t h e r a f o r e m e n t i o n e d s u r v e y s , the 

p l a n n e r o f a V T O L o p e r a t i o n w o u l d b e a b l e to d e t e r m i n e the t y p e o f s e r v i c e 

t h a t is m o s t d e s i r a b l e ; f o r w h o m the s e r v i c e w i l l o p e r a t e ; w h e r e the s e r ­

v i c e is d e s i r e d ( b e t w e e n w h a t p o i n t s ) ; s o m e o f the f u n c t i o n s it w i l l p e r ­

f o r m ( c o m m u t e r , e t c . ) ; w h e r e to s e e k l o c a t i o n s f o r s t o p s o r p o r t s ; a n d t h e 

u n i q u e c h a r a c t e r i s t i c s o f p r o s p e c t i v e V T O L u s e r s . 

L a n d U s e S t u d y . S i n c e m o s t o f t h e p o t e n t i a l u s e r s o f V T O L s a r e 

p e o p l e f r o m the h i g h e r - i n c o m e b r a c k e t s , t h e p r e v i o u s s u r v e y s o f s e l e c t e d 

a r e a s h a v e p o i n t e d o u t the r e s i d e n t i a l a n d e m p l o y m e n t c e n t e r s o f t h i s g r o u p . 

If V T O L s e r v i c e is to b e o f s p e c i a l v a l u e f o r i n t r a - as w e l l a s i n t e r - u r b a n 

o p e r a t i o n s , s o m e l a n d m u s t b e set a s i d e in t h e a f o r e m e n t i o n e d c e n t e r s f o r 

h e l i s t o p s . T h e r e f o r e , it i s i m p o r t a n t to k n o w h o w v a l u a b l e the s e r v i c e 

w o u l d b e to t h e r e s i d e n t s o f e a c h o f the h i g h - i n c o m e a r e a s in o r d e r to 

e v a l u a t e t h e d e g r e e to w h i c h t h e y w o u l d r e s i s t n e a r b y l o c a t i o n s f o r h e l i ­

s t o p s . 

A s t u d y s h o u l d b e m a d e o f the i m p a c t o f t r a n s p o r t a t i o n t e r m i n a l s o n 

h i g h - i n c o m e r e s i d e n t i a l a n d e m p l o y m e n t a r e a s . T h i s s t u d y s h o u l d i n d i c a t e 

t h e p r o p o r t i o n o f t h e p e o p l e l i k e l y to u s e t h e s e t e r m i n a l s as s u r f a c e - t o -

a i r t r a n s f e r p o i n t s . It s h o u l d i n d i c a t e t h e a t t i t u d e s t o w a r d the t e r m i n a l 

o f t h o s e l o c a t e d i n t h e i m m e d i a t e a r e a . F i n a l l y , it s h o u l d e s t i m a t e the 

e c o n o m i c i m p a c t o f the t e r m i n a l o n a d j a c e n t d e v e l o p m e n t . 

A d d i t i o n a l S t u d i e s 

A d d i t i o n a l s t u d i e s s h o u l d d e t e r m i n e the f e a s i b i l i t y o f : p r o v i d i n g 

i n t e r i m s e r v i c e , m o v i n g c a r g o a n d d e v e l o p i n g f u t u r e l o c a t i o n s . T h e y s h o u l d 



3 5 

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

M O S T V A L U A B L E T O P O T E N T I A L U S E R S . 

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

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

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

T H E R A P I D T R A N S I T L I N E S . I T S P U R P O S E C O U L D B E T W O - F O L D : 1 ) I T C O U L D P R O ­

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

S E R V I C E B E F O R E L I N E S A R E E X T E N D E D T O D E V E L O P I N G A R E A S ; A N D 2 ) I T C O U L D 

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

F E A S I B L E . 

T H E P L A N N E R O F V T O L S C H E D U L E D A I R L I N E S H O U L D C O N S I D E R A D D I T I O N A L 

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

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

E X A M P L E O F S U C H A S E R V I C E . 

I N D E T E R M I N I N G T H E F E A S I B I L I T Y O F A N A I R L I N E , T H E P L A N N E R S H O U L D 

E V A L U A T E P O S S I B L E F U T U R E E X P A N S I O N O F O P E R A T I O N S . T H I S E X P A N S I O N S H O U L D 

I N C L U D E S E R V I C E S T O A D D I T I O N A L H I G H E R - I N C O M E R E S I D E N T I A L D E V E L O P M E N T S A N D 

T R A F F I C G E N E R A T O R S , S U C H A S I N D U S T R I A L , O F F I C E A N D R E S E A R C H P A R K S , A N D 

T R A N S P O R T A T I O N A N D S H O P P I N G C E N T E R S . A N E V A L U A T I O N O F F U T U R E O P E R A T I O N S 

I S A N E S S E N T I A L P A R T O F D E T E R M I N I N G T H E F E A S I B I L I T Y O F P R O P O S E D V T O L S E R ­

V I C E S . 

P L A N N I N G F O R S T O L S E R V I C E 

A S S T A T E D E A R L I E R I N T H I S R E P O R T , E X C E P T F O R S T O L S E R V I C E R E C E N T L Y 

I N S T I T U T E D I N T H E D E N S E L Y P O P U L A T E D N O R T H E A S T C O R R I D O R O F T H E U N I T E D S T A T E S , 

T H E R E I S N O H I S T O R Y O F S T O L S A S A S C H E D U L E D M O D E O F T R A N S P O R T A T I O N . T H E 

R E S U L T S , S U C C E S S F U L O R O T H E R W I S E , O F T H I S R E L A T I V E L Y N E W S E R V I C E , A R E 
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i m p o r t a n t to t h e f u t u r e u s e a n d d e v e l o p m e n t o f S T O L s a s a v e h i c l e a n d a s a n 

an o p e r a t i o n . P l a n n i n g f o r t h i s t y p e o f s e r v i c e d i f f e r s f r o m p l a n n i n g f o r 

V T O L s . It f o l l o w s m o r e c l o s e l y a l o n g t h e l i n e s o f p l a n n i n g f o r the c o n ­

v e n t i o n a l t y p e s o f a i r c r a f t f o r the f o l l o w i n g r e a s o n s : 

1 ) T h e c l i e n t e l e e n c o m p a s s e s a l a r g e r p o r t i o n o f the p o p u l a t i o n 

t h a n t h a t o f V T O L u s e r s d u e to t h e f a c t t h a t t h e t r i p d i s t a n c e s 

a r e l o n g e r a n d t h e o p e r a t i n g c o s t s o f the s e r v i c e are p r o j e c t e d 

to b e l e s s e x p e n s i v e . C o n s e q u e n t l y , t h e f a r e s t r u c t u r e w i l l b e 

m o r e c o m p e t i t i v e w h e n r e l a t e d to t h e o t h e r m o d e s o f t r a n s p o r t a ­

t i o n t h a n the f a r e s o f V T O L o p e r a t i o n s . 

2 ) T h e l o c a t i o n s o f S T O L f a c i l i t i e s , in s o m e i n s t a n c e s , m a y n o t be 

as c r u c i a l as t h o s e o f V T O L ' s . W h e r e it is f e a s i b l e to h a v e 

l a n d i n g s t r i p s w i t h i n d o w n t o w n a r e a s , s u c h as o v e r a p i e r w h e r e 

t h e r e is a p o s s i b i l i t y o f at l e a s t 6 0 0 f e e t ( d e p e n d i n g u p o n the 

d e m a n d s o f the a i r c r a f t to b e u s e ) f o r a r u n w a y a l o n g w i t h a 

g l i d e p a t h c l e a r o f o b s t r u c t i o n , t h i s s e r v i c e , u n d o u b t e d l y , w i l l 

b e d e s i r a b l e . E x i s t i n g c l o s e - i n a i r p o r t f a c i l i t i e s t h a t a r e 

n o t o v e r c r o w d e d o r t h a t m a y n o w , o r i n t h e n e a r f u t u r e b e c o m e 

o b s o l e t e o r p h a s e d o u t ( w h e t h e r in c i v i l o r m i l i t a r y u s e ) s e e m 

to b e t h e b e s t p r o s p e c t s f o r l o c a t i n g S T O L f a c i l i t i e s . 

3 ) T h e S T O L p a s s e n g e r w i l l b e t r a v e l i n g l o n g e r d i s t a n c e s t h a n the 

a v e r a g e V T O L p a s s e n g e r . C o n s e q u e n t l y , it w i l l b e p o s s i b l e f o r 

h i m to s a v e t i m e u s i n g t h i s s e r v i c e e v e n i f t h e f a c i l i t y - l o c a t i o n 

is s l i g h t l y l e s s c o n v e n i e n t . T h e f a c i l i t i e s f o r t r u n k a i r l i n e s 

w i l l u n d o u b t e d l y b e m u c h f a r t h e r f r o m t o w n t h a n t h e y e x i s t t o d a y 

a n d w i l l p r o b a b l y s e r v i c e the l o n g - d i s t a n c e t r a v e l e r s . T h e S T O L 
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t r a v e l e r w i l l b e s e r v e d i n t h e m a n n e r t h a t m e d i u m - d i s t a n c e a i r 

t r a v e l e r s a r e p r e s e n t l y a c c o m m o d a t e d . 

T h e p r i m a r y p r o c e d u r e s n e c e s s a r y f o r p l a n n i n g c o n v e n t i o n a l o p e r a t i o n s 

a r e a v a i l a b l e f r o m m a n y s o u r c e s s u c h a s t h e F A A . T h e s e p r o v i d e t h e b u l k o f 

t h e i m p o r t a n t c r i t e r i a t h a t r e q u i r e c o n s i d e r a t i o n f o r S T O L s e r v i c e . A d d i ­

t i o n a l c o n s i d e r a t i o n s f o r S T O L p l a n n e r s a r e p r o v i d e d b e l o w a n d i n t h e p a g e s 

f o l l o w i n g . H o w e v e r , w h e n a n a l y z i n g t h e d a t a g a t h e r e d t o d e t e r m i n e t h e 

f e a s i b i l i t y o f u s i n g V T O L s , S T O L s s h o u l d b e c o n s i d e r e d a s a n a l t e r n a t i v e 

o r c o n c o m i t e n t m o d e o f t r a v e l . 

A d d i t i o n a l V / S T Q L P l a n n i n g C o n s i d e r a t i o n s 

T h e f o l l o w i n g i n v e s t i g a t i o n s s h o u l d b e m a d e f o r b o t h V T O L s a n d S T O L s . 

T h e s e c o n s i d e r a t i o n s a r e i n v o l v e d w i t h s i t e s e l e c t i o n , e c o n o m i c f e a s i b i l i t y 

a n d i n v e s t i g a t i o n o f t h e t e c h n o l o g y . 

S i t e S e l e c t i o n a n d E v a l u a t i o n 

T h e p r o s p e c t i v e p l a n n e r o r o p e r a t o r s h o u l d e n l i s t t h e c o o p e r a t i o n 

o f l o c a l g o v e r n m e n t a l a g e n c i e s t o p r o v i d e t h e k i n d o f a s s i s t a n c e n e c e s s a r y 

i n l o c a t i n g p r i m e s i t e s . T h i s h e l p i s e s p e c i a l l y i m p o r t a n t w h e n s e l e c t i n g 

s i t e s i n r e s i d e n t i a l a r e a s w h e r e r e s i s t a n c e m a y b e e n c o u n t e r e d . I n a d d i ­

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

t r a n s p o r t a t i o n p r o j e c t s , r e g a r d l e s s o f s t a t u s , t h a t m a y a f f e c t o r b e 

a f f e c t e d b y V / S T O L s e r v i c e s . T h e g o v e r n m e n t a l a g e n c i e s c a n b e a d e t e r m i n ­

i n g f a c t o r i n t h e s u c c e s s o r f a i l u r e o f a n o p e r a t i o n s i n c e t h e y p r o b a b l y 

w i l l b e i n v o l v e d i n t h e l a n d - l e a s e a r r a n g e m e n t s a n d t h e s i t e d e v e l o p m e n t . 

F o r e f f e c t i v e d e v e l o p m e n t , i t i s n e c e s s a r y t h a t t h e t r a n s p o r t a t i o n p l a n n e r s 

a n d g o v e r n m e n t a l a g e n c i e s c l o s e l y r e l a t e t h e i r a c t i v i t i e s . B o t h s h o u l d b e 

c o n c e r n e d w i t h a n d c l o s e l y a l l i e d t o a n y p r o s p e c t i v e t r a n s p o r t a t i o n a n d 
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building projects within the region. 

The planner should consider land use patterns. He should be aware 

of height limitations for buildings going up in the downtown. Without 

advance planning, it may be more expensive to innovate service and sites 

at less desirable locations may result. 

Before locating facilities, the requirements of the Federal agencies 

such as the Civil Aeronautics Board (CAB) and the FAA should be consulted. 

The planner, also, should investigate existing local public policies per­

taining to aircraft. 

The places from which people arrive and depart, the use of automo­

biles and other transportation modes, along with the time savings and 

convenience of V/STOLs are all factors which must be taken into account. 

They interact in such a way that the planner must be aware of the role 

V/STOLs can play at transportation centers, for example, where ground-to-

air transition takes place. 

VTOL, STOL and Conventional take-off and landing (CTOL) aircraft 

are compatible. All three may have terminal facilities (where the data 

prove that such are feasible) within the same complex. For example: La 

Guardia Airport has facilities for all and each complements the other by 

providing a unique service. 

The use of air space is an important factor influencing the feasi­

bility of a particular location for V/STOLs. For instance: If a major 

airport is close to the downtown and is overcrowded due to an excessive 

amount of air traffic (which appears to be the case in many metropolitan 

regions), the resulting holding patterns influence V/STOL landing site 

selection. This situation must be examined carefully before a final 
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d e c i s i o n i s r e a c h e d f o r s i t e s d e s i r e d w i t h i n s u c h a n a r e a . 

b e t w e e n c e n t r a l c i t i e s , a i r p o r t s , r e s o r t a r e a s , i n d u s t r i a l 
o r o f f i c e p a r k s a n d o t h e r l o c a t i o n s . 

S t u d i e s o f t h e t r a v e l i n g p u b l i c , t r a n s p o r t a t i o n p l a n s , l a n d u s e a n d 

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

h e l i s t o p s , h e l i p o r t s a n d s t o l p o r t s . 

I n v e s t i g a t i o n o f t r a n s p o r t a t i o n h a b i t s a n d n e e d s o f t h e t r a v e l i n g 

p u b l i c s h o u l d d e t e r m i n e , f o r t h e p l a n n e r , t h e f o l l o w i n g : 

1 ) T h e t y p e o f s e r v i c e t h a t w i l l b e n e e d e d -

p e r m a n e n t , i n t e r i m , s c h e d u l e d , n o n - s c h e d u l e d o r a c o m b i n a ­
t i o n , 

2) F o r w h o m t h e s e r v i c e w i l l o p e r a t e - -

c o m m u t e r s , o u t - o f - t o w n b u s i n e s s m e n , s h o p p e r s a n d o t h e r s . 

3) T h e f u n c t i o n t h e s e r v i c e w i l l p e r f o r m — 

m o v e c o m m u n t e r s , v a c a t i o n e r s , s h o p p e r s , c a r g o , e t c . b e t w e e n 
c e n t r a l c i t i e s , a i r p o r t s , i n d u s t r i a l o r o f f i c e p a r k s , s h o p ­
p i n g c e n t e r s , t r a n s p o r t a t i o n c e n t e r s , s u b u r b s a n d o t h e r 
p o i n t s . 

4) T h e a p p r o x i m a t e l o c a t i o n s t h a t w i l l b e d e s i r a b l e a n d u s e f u l -

d o w n t o w n o f f i c e b u i l d i n g r o o f t o p s o r h o t e l r o o f s , a i r -
r i g h t s o v e r e x p r e s s w a y s o r w a t e r w a y s , t r a n s p o r t a t i o n 
c e n t e r s w h e r e h i g h w a y , r a p i d t r a n s i t , b u s e s o r o t h e r 
m o d e s o f t r a n s p o r t a t i o n c o m e t o g e t h e r , i n d u s t r i a l o r 
o f f i c e p a r k s i t e s , s u b u r b a n l o c a t i o n s a t s h o p p i n g c e n t e r s 
o r s u b w a y s t a t i o n s , b u s o r o t h e r s t o p s . 

5) T h e a p p r o p r i a t e v e h i c l e t o b e u s e d , b a s e d o n t h e t y p e s o f 

s e r v i c e n e e d e d — 

t h e f u n c t i o n s t o b e p e r f o r m e d b y t h e s e r v i c e , t h e l o c a t i o n 
o f p o r t s , s t o p s o r a i r s t r i p s a n d i n v e s t i g a t i o n o f t h e 
t e c h n o l o g y a v a i l a b l e h e l p i n s e l e c t i n g t h o s e v e h i c l e s 
t h a t w i l l p r o d u c e t h e m o s t e f f i c i e n t a n d e f f e c t i v e m e a n s 
o f o p e r a t i o n . 

6) T h e t i m e s a v e d f o r s e l e c t e d t y p e s o f t r i p s — 
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7) T h e r a t e s to b e c h a r g e d f o r e a c h t y p e o f t r i p - -

E x i s t i n g T e c h n o l o g y 

A n i n v e s t i g a t i o n o f e x i s t i n g t e c h n o l o g y s h o u l d i n c l u d e : t h e c o s t 

o f v e h i c l e s _re s i z e ( c a p a c i t y ) ; t h e p e r f o r m a n c e o f v e h i c l e s r_e s p e e d , 

s a f e t y a n d m a i n t e n a n c e ; t h e c o s t o f o p e r a t i o n s , s u c h as g a s o l i n e , o i l , 

r e p a i r s , e t c . , a n d t h e a b i l i t y o f t h e a i r c r a f t to t a k e - o f f a n d l a n d f r o m 

t h e t y p e s o f f a c i l i t i e s to b e s e r v e d . P r o p o s e d a i r c r a f t d e v e l o p m e n t a l s o 

s h o u l d b e e x a m i n e d re t y p e o f a i r c r a f t , e s t i m a t e d p e r f o r m a n c e , s t a g e o f 

d e v e l o p m e n t , a n t i c i p a t e d d a t e o f p r o d u c t i o n a n d p r o b a b l e r e l i a b i l i t y o f 

d e l i v e r y c o m m i t m e n t s . D a t a o n the e x i s t i n g a n d p r o p o s e d t e c h n o l o g y c a n 

b e a c q u i r e d b y c o n t a c t i n g a i r c r a f t m a n u f a c t u r e r s , a v i a t i o n j o u r n a l s a n d 

s o u r c e s s u c h as R o t o r & W i n g , a n d A v i a t i o n W e e k & S p a c e T e c h n o l o g y , m a g a ­

z i n e s e n c o m p a s s i n g V / S T O L a v i a t i o n a n d t h e s t a t e o f d e v e l o p m e n t . R o t o r 6c 

W i n g c o m p i l e s l i s t s o f m a n u f a c t u r e r s , t y p e s o f v e h i c l e s , s i z e s o f v e h i c l e s 

a n d o t h e r d a t a w h i c h m a y b e u s e d to o b t a i n m o r e d e t a i l e d i n f o r m a t i o n . 

T h e e x i s t i n g a n d p r o p o s e d d e v e l o p m e n t o f o t h e r t r a n s p o r t a t i o n v e h i ­

c l e s s h o u l d a l s o b e e x a m i n e d so t h a t the f u t u r e o f the s e r v i c e m a y b e 

e v a l u a t e d n o t o n l y in t e r m s o f e x i s t i n g a n d p o t e n t i a l a i r c r a f t , b u t in 

t e r m s o f f u t u r e t r a n s p o r t a t i o n m o d e s a n d t h e i r i n t e r a c t i o n w i t h the p r o ­

p o s e d V T O L o r S T O L s e r v i c e . 

E c o n o m i c F e a s i b i l i t y 

A c o s t - b e n e f i t a n a l y s i s s h o u l d b e u n d e r t a k e n to p r o v i d e a n s w e r s to 

the f o l l o w i n g q u e s t i o n s : 1) W i l l the t i m e s a v e d b e w o r t h the c o s t o f the 

t r i p ? 2) W i l l t h e p r i c e b e too e x h o r b i t a n t f o r the u s e r to b e a r a l o n e ? 

3) W i l l r e d u c e d c o n g e s t i o n a n d i m p r o v e d o v e r a l l t r a n s p o r t a t i o n s y s t e m 

j u s t i f y t h e r e q u i r e d p u b l i c i n v e s t m e n t ? 4) W h o s h o u l d b e a r the c o s t s o f 
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the s y s t e m ? 

I n c o n d u c t i n g a c o s t - b e n e f i t a n a l y s i s , c a p i t a l o u t l a y s a n d p o t e n t i a l 

o p e r a t i n g c o s t s s h o u l d b e e s t i m a t e d . T h e s e c o s t s s h o u l d b e e v a l u a t e d in 

t e r m s o f t h e n e e d s , d e s i r e s a n d a b i l i t y o f t h e p r o p o s e d m a r k e t to s u s t a i n 

the s e r v i c e . I n a d d i t i o n , c o s t s s h o u l d b e e v a l u a t e d in t e r m s o f the b e n e ­

f i t o f t h e s e r v i c e b o t h to u s e r s a n d to t h e g e n e r a l c o m m u n i t y w i t h i n the 

a r e a u n d e r c o n s i d e r a t i o n . 

C o n c l u s i o n s 

B o t h , V T O L s a n d S T O L s , as a n o p e r a t i o n , c a n u s e e x i s t i n g f a c i l i t i e s 

a n d m a y b e i n s t i t u t e d m o r e r a p i d l y a n d l e s s e x p e n s i v e l y t h a n o t h e r m o d e s 

o f t r a n s p o r t a t i o n , s u c h as r a p i d t r a n s i t , w h i c h do n o t u s e e x i s t i n g r o a d ­

w a y s . T h i s c h a r a c t e r i s t i c is i m p o r t a n t in e s t a b l i s h i n g e i t h e r i n t e r i m o r 

s c h e d u l e d s e r v i c e w h e r e t h e r e is d i r e n e e d o r e x t r e m e p r e s s u r e f o r q u i c k 

r e l i e f o f a p r o b l e m . 

V T O L s , at p r e s e n t , a p p e a r to h a v e a l i m i t e d a p p l i c a t i o n i n t e r m s o f 

i n t r a - u r b a n u s e d u e to s e v e r a l f a c t o r s : 

1) T h e h i g h - f a r e s t r u c t u r e c a n b e b o r n e p r i m a r i l y b y u p p e r - i n c o m e 

b u s i n e s s a n d c i v i c l e a d e r s ; 

2) D e d u c t i o n o f the c o s t o f t r a v e l as a l e g i t i m a t e b u s i n e s s e x p e n s e 

is a v a i l a b l e to a r e l a t i v e l y s m a l l n u m b e r o f p e o p l e ; a n d 

3) T h e i n d i v i d u a l s to w h o m a s i g n i f i c a n t r e d u c t i o n in d a i l y t r a v e l 

t i m e is an i m p o r t a n t e c o n o m i c c o n s i d e r a t i o n m a k e u p a s m a l l 

s e g m e n t o f t h e p o p u l a t i o n . 

W h e r e c o n d i t i o n s w a r r a n t s c h e d u l e d s e r v i c e , V T O L s o f f e r f a s t t r a v e l 

a n d c o n v e n i e n c e f o r the t r a v e l i n g p u b l i c w h o s e t i m e is a v a l u a b l e c o m m o d i t y . 

D e s p i t e r e l a t i v e l y h i g h f a r e s , V T O L s e r v i c e s a r e n o t g e n e r a l l y p r o f i t a b l e 
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at t h e p r e s e n t t i m e . 

In a d d i t i o n to i n c o m e f r o m s c h e d u l e d s e r v i c e s , V T O L s d e r i v e r e v e ­

n u e s f r o m t a x i , c a r g o , e m e r g e n c y o r fast t r a n s p o r t , c h a r t e r u s e a n d t r a n s ­

p o r t a t i o n to p o o r l y a c c e s s i b l e a r e a s , s u c h a s i s o l a t e d h u n t i n g a n d f i s h i n g 

r e s o r t s o r c o n s t r u c t i o n s i t e s j u s t b e i n g d e v e l o p e d . 

A i r t e c h n o l o g y h a s d e v e l o p e d l a r g e r a n d f a s t e r p l a n e s t h a n e v e r 

b e f o r e . T h e s e p l a n e s , the 7 4 7 , f o r e x a m p l e , m u s t fly l o n g d i s t a n c e s to 

o p e r a t e e c o n o m i c a l l y . T h e S T O L is a n e x c e p t i o n . It i s e c o n o m i c a l to 

o p e r a t e o n s h o r t t r i p s ( 1 0 0 - 5 0 0 m i l e s ) a n d h a s g r e a t p o t e n t i a l f o r the 

m e d i u m - h a u l m a r k e t . It a l s o c a n u s e m a n y f a c i l i t i e s t h a t b e c o m e o b s o l e t e 

a n d o v e r c r o w d e d f o r l o n g - h a u l u s e . 

P l a n n i n g f o r a i r t r a v e l a n d s u p p o r t i n g f a c i l i t i e s is p a r t i c u l a r l y 

d i f f i c u l t b e c a u s e o f r a p i d l y c h a n g i n g t e c h n o l o g y . T h e h e l i c o p t e r w a s a n 

e x p e r i m e n t a l m o d e l a f e w d e c a d e s a g o . T o d a y it is a f u l l y o p e r a t i o n a l 

v e h i c l e in c o m m e r c i a l a n d m i l i t a r y u s e . I m p r o v e m e n t s i n t e c h n o l o g y a r e 

c o n t i n u i n g at a fast p a c e . M o s t v e h i c l e s a r e o u t d a t e d b e f o r e t h e y c a n b e 

a m o r t i z e d to the p o i n t w h e r e t h e y a r e e c o n o m i c a l . S T O L m o d e l s a r e c o m i n g 

i n t o u s e f o r s p e c i a l i z e d s e g m e n t s o f the t r a n s p o r t a t i o n m a r k e t . In 1 9 6 3 , 

f o r e x a m p l e , t h e r e w e r e at l e a s t 7 5 d i f f e r e n t t y p e s o f V / S T O L s b e i n g 

d e v e l o p e d . A s a c o n s e q u e n c e , the p l a n n e r m u s t u p d a t e h i s k n o w l e d g e o f 

v e h i c l e s at t h e t i m e the n e e d e x i s t s . 

V / S T O L s f o r s h o r t - h a u l i n t e r - u r b a n t r a n s p o r t a t i o n a r e e m e r g i n g a s 

v e h i c l e s t h a t c a n f i l l g a p s in the s h o r t - h a u l m a r k e t . T h i s is e s p e c i a l l y 

t r u e w h e r e m a j o r a i r p o r t s a r e s c h e d u l e d f o r e x p a n s i o n o r d e v e l o p m e n t at 

i n c r e a s i n g l y l o n g e r d i s t a n c e s f r o m t h e c e n t r a l c i t y b e i n g s e r v e d . ( N e w 

Y o r k C i t y i s p l a n n i n g to d e v e l o p a m a j o r a i r p o r t 65 m i l e s f r o m M a n h a t t a n . ) 
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V / S T O L s e r v i c e s s h o u l d b e d e v e l o p e d as p a r t o f a n u r b a n t r a n s p o r t a ­

t i o n s y s t e m s a t i s f y i n g t h r e e t e s t s p r o p o s e d b y W i l f r e d O w e n , o f t h e B r o o k ­

i n g s I n s t i t u t e i n W a s h i n g t o n , D . C . : 

1) T h e t r a n s p o r t a t i o n s y s t e m s h o u l d b e f u n c t i o n a l l y c o m p r e h e n s i v e 

b y i n c l u d i n g a l l f o r m s o f t r a n s p o r t a t i o n a p p l i c a b l e to the 

p r o b l e m . 

2 ) T h e t r a n s p o r t a t i o n s y s t e m s h o u l d b e c o m p r e h e n s i v e g e o g r a p h i c a l l y 

b y i n c l u d i n g b o t h the m e t r o p o l i t a n a r e a a n d t h e a f f e c t e d r e g i o n . 

3 ) T h e t r a n s p o r t a t i o n s y s t e m s h o u l d b e c o m p r e h e n s i v e f r o m a p l a n ­

n i n g s t a n d p o i n t b y a s s u r i n g t h a t t r a n s p o r t a t i o n i s u s e d to 

p r o m o t e c o m m u n i t y g o a l s , a n d t h a t c o m m u n i t y p l a n s m a k e s a t i s ­

f a c t o r y t r a n s p o r t a t i o n p o s s i b l e . 

I n i m p l e m e n t i n g t h e V / S T O L p o r t i o n s o f the c o m p r e h e n s i v e t r a n s p o r t a ­

t i o n p l a n , the p l a n n e r s h o u l d k e e p in m i n d s e v e r a l f a c t o r s : t h e p o t e n t i a l 

n e e d f o r c l o s e - i n a i r p o r t s i t e s f o r V / S T O L s a s p l a n s to a b a n d o n e x i s t i n g 

f a c i l i t i e s a r e r e v e a l e d ; t h e p o s s i b i l i t y o f u s i n g V T O L s as i n t e r i m o r 

short-term means o f t r a n s p o r t a t i o n ; a n d t h e d e s i r a b i l i t y o f p l a n n i n g 

a p p r o a c h e s o v e r w a t e r w a y s , b e a c h e s , i n d u s t r i a l y a r d s a n d o t h e r n o n - c o n g e s t e d 

a r e a s . T h e l a t t e r l e s s e n s t h e e f f e c t o f n o i s e o n t h e s u r r o u n d i n g . 

A l a r g e r v a r i e t y o f f i n e a i r c r a f t a r e a v a i l a b l e t o d a y t h a n e v e r 

b e f o r e . I n m o s t i n s t a n c e s , h o w e v e r , c i t i e s a r e s e r v e d b y i n a d e q u a t e a i r ­

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

p a s s e n g e r s , b a g g a g e a n d c a r g o w i t h i n the a i r p o r t f a c i l i t y , a n d o b s o l e t e 

g r o u n d t r a n s p o r t a t i o n to a n d f r o m a i r p o r t s . A s l a r g e r p l a n e s , c a r r y i n g 

o v e r 2 5 0 p a s s e n g e r s e a c h , c o m e i n t o u s e , the p r o b l e m o f m o v i n g the t r a v ­

e l e r s ( 3 0 to 6 0 p e r c e n t o f w h o m a r e m a k i n g c o n n e c t i o n s b e t w e e n a i r p o r t s 
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a n d c e n t r a l c i t i e s ) b e c o m e s m o r e d i f f i c u l t t o r e s o l v e . I n a d d i t i o n , a i r ­

p o r t f a c i l i t i e s a n d s a t e l l i t e a c t i v i t i e s a c t a s m a j o r e m p l o y m e n t c e n t e r s , 

w h i c h , in t u r n , g e n e r a t e m o r e t r a f f i c w i t h i n the a i r p o r t e n v i r o n s . S o l u ­

t i o n s s u c h as r a p i d t r a n s i t a n d h i g h w a y s t a k e a l o n g t i m e , V T O L s e r v i c e s 

c a n b e i n i t i a t e d r a p i d l y a n d S T O L s c a n o f t e n u s e e x i s t i n g f a c i l i t i e s . 

M e t r o p o l i t a n a n d u r b a n p l a n n e r s h a v e a r e s p o n s i b i l i t y to c o n s i d e r 

a l l a p p r o p r i a t e m o d e s o f t r a n s p o r t a t i o n i n t h e s o l u t i o n o f a r e a - w i d e t r a n s ­

p o r t a t i o n p r o b l e m s . D e v e l o p m e n t o f a c o m p r e h e n s i v e p l a n w i l l , o f n e c e s s i t y , 

i n v o l v e d e t a i l e d u n d e r s t a n d i n g o f t h e s o c i a l , p h y s i c a l a n d e c o n o m i c n e e d s 

a n d d e s i r e s o f a l l t h e p e o p l e r e s i d i n g i n t h e a r e a . 
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A P P E N D I C E S 
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A P P E N D I X A 

S I K O R S K Y ' S T R A C 

TRAC system is shown on stowed rotor model above. At upper left, blades are 
fully extended; at lower left, blades are telescoped to 60 per cent of original 
length. At upper right, blades are positioned for stowing and at lower right, 
they are stowed and aircraft continues fixed-wing flight/ 
*Source: Photographs: Courtesy of Rotor & Wing. 

Explanation: Rotor & Wing, August 1968, p. 46. 



A P P E N D I X B 
L O C K H E E D ' S M O D E L C L 879 

CL-879 DASH 8 CONFIGURATION 

This model is in the preliminary design stage and will be used in airport shuttle, 
city to city, and for utility purposes. It will carry between 75-90 passengers 
and will cost several million dollars. This model will not convert to cargo, but 
cargo versions will be produced if the market develops. If lockheed proceeds wi 
this concept, deliveries will begin in the middle 70's. 
Source: Lockheed-California Company, Burbank, California. 



A P P E N D I X C 
L O C K H E E D ' S I N T E R U R B A N T R A N S P O R T 

(CL-1026) 

INTERURBAN 
TRANSPORT 

CL -1026 
LYCOMING T5S-L-7 

TURBOG HA F T ENGINES 
GROSS WEIGHT 
USEFUL LOAD 

PAYLOAD 580C LSS 
FUEL LBS. 

CRUISESPEEP (NPPJ&SL. 
MAX SPEEP N 15,000 FT 
HOVER CE/L. {06. E) STP PA Y 
PATE OF CLIME 
RANGE (5800 LBS PAYLOAP) 

(3400 LES FUEL) 
MAX PANGE(4286 LBS PAYLOAP) 

(MAX INTERNAL 
FUEL 361Q LSS) 

200 KT 
230 KT 

4. OOO FT 
4,300 FT/MIN. 

200 N Ml 

340 N. Ml 

Lockheed is conducting preliminary design studies on the CL-1026. This vehicle 
is to be used for the same purposes as pointed out in Appendix B. The capacity of 
this plane is 30 passengers and it is convertible to cargo in a matter of minutes. 
Source: I bid. 



THE SKYLINE ROUTE 
P L E A S U R E 
The new Boeing Vertol 107 turbocopter features 
spacious seating for 25 in a luxurious interior by 
the designer of the Boeing 707 jets. There is a 
window by every seat, individual light and venti­
lation controls, and a stewardess in attendance. 

S P E E D 
The Boeing Vertol 107 is jet powered by two 
General Electric T-58 turbine engines. It takes 
just 8 or 10 minutes from downtown or midtown 
Manhattan to the New York Metropolitan 
Airports. 

C O N V E N I E N C E 
NYA provides its own free bus service for pas­
sengers and their baggage at John F. Kennedy 
Int'i, thus insuring airline care direct to con­
necting flights. There are also convenient stops 
for passengers wishing transportation to NYA. 

New Jersey 

A P P E N D I X D 

N E W Y O R K A I R W A Y S 

(Fal l Schedules, 1966} 

COMPLETE AIRLINE SERVICES 
R E S E R V A T I O N S . 
Reservations may be made at any airline ticket of­
fice, through your travel agent or by calling New York 
Airways at IL 8-7400; in Newark call MA 3-2590. 

T I C K E T S . 
Tickets may be bought from any scheduled airline, 
your trave) agent or at any New York Airways' ticket 
counter. Flight coupons or exchange orders from 
all scheduled airlines to NYA are accepted. 

B A G G A G E . 
Free allowance is: W-lbs. Domesticr 66-lbs. First 
Class tnflj 44-lbs. Touristy Economy Class lnt'1. 
Carriers' liability for baggage shall not exceed $250 
per passenger uniess a higher valuation is declared 
and applicable charges collected in advance. 

I N S U R A N C E . 
Airline trip insurance may be purchased for all 
scheduled NYA flights. 

C A R G O . 
NYA provides air express and freight service be­
tween the Metropolitan New York airports and to 
the downtown Wall Street heliport. 

C H A R T E R S E R V I C E S . 
Charter NYA helicopters for personal, business, and 
industrial use, by the hour, or by the day. The jet 
powered Boeing-Vertol 107 twenty-five passenger 
turbocopter is available for charter. For information 
call NYA Charter Sales Manager at DEfender 5-6600. 

N E W Y O R 

• OX 456, LA GIMtDIA AIKPOIT STATION 
FLUSHING, NEW YOW M i n 

ILLINOIS t-7400 
NEW JIKStY: MARKET 3-M90 

S E E V O U R T R A V E L A G E N T 

NEW YORK 
F A L L S C H E D U L E 

E F F E C T I V E O C T O B E R 1, 1 9 6 6 

TEE 
SKYLINE 
ROUTE 



A P P E N D I X D (Continued) 

HELIPORT TO HELIPORT — ONE-WAY FARES Between Kennedy Infl Newark LaGuardia Pon Am Bldg. 8.00 — 

Newark 12.00 — — 

LoGuardia 7.00 10.00 — 

Wall St. 10.00 10.00 700 ALL FARM P L U S LAX _ _ HALF-FORC (OR CHILDREN UNDER T2 YEARS OF 0 9 0 . 

ALL SCHEDULES AND FARES SUBJECT TO CHANGE WITHOUT NOTICE. 

MANY HELICOPTER FLIGHTS ARE FREE OR AT CONSIDER­
ABLY REDUCED COST FOR PASSENGERS MAKING AIRLINE 
FLIGHT CONNECTIONS WITH : HE FOLLOWING CARRIERS: 

[INQUIRT PF NYA OR CONNECTING CARRIERS:' AGENT) 

AERONOVES DE MEXICO 
AIR CANADA 
AIR FRANCE 
AIR INDIA 
ALITALIA 
AMERICAN 
AVIANCA 
ORANIFF INTERNATIONAL t 
BRITISH OVERSEAS AIRW 
BRITISH WEST INDIAN A 
DELTA AIR LINES 
EASTERN AIR LINES 
EI-AI ISRAEL AIRWAYS 
IBERIA 

ICELANDIC AIRLINES 

JAPAN AIF LINES 
K I M HOYAL DUTCH AIRLINES 
LUFIHANSA 
MEJCICANA AIRLINES 

NORLHWCLL-ORIENL AIRLINES 
OLYMPIC AIRWAYS 
PARISIAN INTERNATIONAL ASRLIT 
PAN AMERICAN AIRWOYS 
QANLOS EMPIRE AIRWOYS 
SOBENA BELGIAN WORLD AIRLI 
SCANDINAVIAN AIRLINES SVSLE 
SWISSA.R 
TRANS CARIBBEAN AIRWAYS 
TRANS WORLD AIRLINES 
UNITED 

CREDIT CARDS New York Airways accepts Air Travel, American Express and Diners Club credit cards. 
MILITARY FARE A 50% discount is available, on a standby basis, to military personnel in uniform and possessing leave orders. SPECIAL. ROUND TRIP EXCURSION FARE Enjoy a breathtaking view of New York's fabulous skyline. Up to a 40% reduction in fare is avail­able, during off-peak hours, for a same day round trip between points served by New York Airways. Reservations can be made four hours before de­parture time. Children fly at Vi the adult rate. Take your family for a unique flight over New York on "The First Helicopter Airline". 



Service from Newark 
NEW YORK AIRWAYS , 

NEWARK AIRPORT 
From NEWARK to KENNEDY IMT'L 
Luvai Arrival 7 J 0 » 7.30 L 3 5 8 " 

• •• ! 5 8 : 0 4 L 3 4 4 ' 
S-I I « : I ; 0 : 

9 : 0 6 I 3 7 0 * 

9 : 1 5 9.77 0 3 7 1 
9 : 4 0 1 0 : 0 4 1 3 7 " 

1 0 : 1 5 1 0 : 4 1 2 . 
1 1 : 1 5 1 1 : 4 ? 2 3 9 0 

1 1 : 1 5 

11:17 
0 3 9 4 

13.-40 
1:- * 2 •x 

T : 1 3 I : » 0 

1:40 1:06 2 4 1 1 

1:15 1:17 3 4 1 4 

1.-40 3:06 
5 4 1 6 

2 : 4 8 3 : 1 4 : 4 2 0 T 
3 : 1 5 I : » N 4 1 1 

3:40 4.46 . 4 2 4 
3 : 5 5 - I T : L 4 2 6 | 

4:15 4:37 
0 ', ! 8 

4 : 4 0 

5:06 
2 4 3 0 

4.55 

5 : 1 1 :. 4 3 8 T 

5:1 J 5:17 
4 4 0 

M O 604 : 4 4 1 
5 : 5 3 

6:11 

? A44f 6:15 6:17 u 4 4 8 

4:40 7:01 

1 5 0 
7 : 1 5 7i: n -'58 7 : 5 5 8 : 1 4 I 4 6 0 

8 : 3 0 0:33 0 4 6 1 
1 : 5 5 *le L : 

9:10 9 : J 2 0 4 7 0 

10:10 10:31 0 4 7 6 

Fro FT) NEWARK to WALL STREET : I OI-TIR ! , N R. 2i. 

D.C Ii, Ji II'L 

iHTIl ARRIVAL 
R4*VWFI WALL IT HE. 

9 : 4 0 9 : 4 6 178 1 0 : 1 5 1 0 : 1 1 J , 
1 1 : 1 5 1 1 : 1 1 3 9 0 

1 1 : 4 0 1 1 : 4 6 II 0 
1 : 4 0 1 : 4 6 4 1 3 
2A0 1 : 4 6 nt 3 : 4 0 1 : 5 4 4 1 0 

3 4 0 3 : 4 4 4 2 4 
3 : 5 5 4 : 0 1 t^i 
tin 4 : 4 6 4 3 0 
4 : 5 5 5.-01 oa 5 : 4 0 5 : 4 6 « -; 
5 : 5 5 4 : 0 1 4 4--. From NEWARK to LA GUAR01A 
Arrival Mlgli* LcGuor̂NC p» Ho. 7 : 0 9 7 : 1 9 0 3 5 8 * 

7 : 4 5 : 5 5 0 

3-J4 8 : 4 5 8 : 5 5 0 3 7 0 * 

9 : 4 0 ' 5 5 1 3 7 3 * 
1 0 : 1 5 ro 3 0 

1 3 8 
1 1 : 1 5 1 1 . 3 0 1 S ; J 
1 1 : 4 0 1 1 : 5 5 ' 4 0 0 

1 : 4 0 1 : 5 5 4 1 2 
3 : 4 0 1:55 1 4 1 6 
J R M 1 4 2 0 
3 : 4 0 3 : 5 5 1 J 2 4 

4:40 

4 : 5 5 1 4 3 0 
4: : -J 3 : 1 0 1 4 3 8 F 
5 : 4 0 ] I S 1 4 4 1 
5 : 5 5 6 : 1 0 1 4 4 4 F 

6 : 4 0 6 : 5 0 0 4 5 0 
6 : 5 0 0 4 5 4 
7 ,il 8 0 5 0 440 6 : 5 5 9 : 0 5 0 4 4 4 

9 : 5 5 1 0 : 0 5 0 4 7 4 + 

1 1 : 1 1 1 1 : 2 8 0 4 8 0 1 

* DRILY EXCTPT SATURDAYI, SIRNDOY* AND Hoi WAR? 

A P P E N D I X D (Continued) 

Service from John F. Kennedy Intl Airport 
NEW YORK AIRWAYS 

OIRFCL I «5HW«I0H» 1 0 C M S D TTL IASGAGE CLAIM A K A 

fSEE NYA BUS SERVICE rROM HELICOPTER TO ALL POINfS FLIGHT CENTER From KENNEDY INT'L to NEWARK .work STepi Ho. 
7 : 4 0 8 . 0 1 1 5 6 4 
8 : 2 0 8 : 3 2 0 5 6 4 " 
8 : 4 0 9 : 0 6 2 5 7 0 
9 : 2 0 9 : 3 2 0 5 7 1 ' 

9 : 4 0 1 0 : 0 4 3 5 7 B 
1 0 : 2 0 1 0 : 4 6 2 5 = 4 
1 1 : 1 0 1 1 : 4 6 :' 
1 1 : 1 0 1 1 : 3 1 a 5 9 0 

1 1 : 4 0 1 : 0 4 2 6 0 0 
1 : 2 0 1 - 3 2 0 r,<0 
1 : 4 0 1 : 0 0 2 6 ) 2 
2 : 1 0 1 : 3 3 0 6 1 4 

2 . 4 0 3 : 0 4 2 6 1 8 
3 : 1 0 3 : 3 3 0 t-20 
3 : 2 4 3 . -41 1 A J T F 
3 : 4 0 4 : 0 4 2 6 1 4 

4 : 2 0 4 : 3 1 0 6 2 6 
4 : 3 4 4 : 4 4 I A2C-T 
4 : 4 0 a 0 6 

2 6 3 0 
5 : 1 0 5 : 3 1 0 6 3 8 

5 : 3 0 3 - 4 7 1 4 4 2 T 
5 : 4 0 3 6 4 5 
6 : 3 0 6 : 3 1 'J 6 4 0 
6 : 3 0 5 : 4 2 0 6 5 0 F 

6 : 4 0 /-.o: 1 6 5 4 
7 : 3 3 7 : 3 7 0 til 
7 : 5 0 8 : 1 1 1 'A' 
0 : 3 0 8 : 4 3 0 6 6 2 

PAN AM 
U N I T rOWtKAl BUK. GMT in 

NEW YORK AIRWATS 

• A T I 7 

ALITALIA 
V1ASA 

LUFTHANSA 
VARIC 
AIR INDIA 
OANTA5 

JOHN F. KENNEDY INT'L AIRPORT 
P A N AM 

U N I T T E R M I N A L BLDG. From KENNEDY INT'L. to PAN AM BLDG. 

8 : 5 0 9 : 1 1 
9 . - 4 2 

SO 1 0 : 1 1 

LAWVAJ ARRIVAL FLL.BF 
J N RAN A N H B 

9 "M 9 : 1 1 0 9 0 I T 
9 : 1 6 9,it 0 9 1 TIT 
9 : 4 6 •J.ia 0 9 4 61 

1 0 : 0 1 1 0 : 1 1 LOOLT 

1 0 : 1 6 \0:1S 1 0 OT 
1 0 : 4 6 1 0 : 5 6 1 0 4 6 T 
1 1 : 1 6 1 1 : 2 6 I L I A 
1 1 : 1 6 1 2 : 2 6 1 3 1 6 

1 : 1 6 1 : 2 6 1 3 1 6 
7 : 1 6 2 : 2 6 1416 
1 : 4 4 2 : 5 6 1 4 4 6 
3 : 1 4 3 : 1 6 1 5 ) 6 

3 : 4 4 3 : 5 6 1 5 4 6 
1 : 1 6 4 : 1 6 ' = 1 6 
4 : 4 1 4 : 5 1 

I:-n 3 : 0 1 3 : 1 1 1 7 0 1 

5 : 1 6 5 : 3 6 1 7 1 6 
M L 5 : 5 I 1 7 * 1 
5 : 5 3 M I S 1 7 5 3 
6 : 1 6 6 : 3 6 1 8 1 A 

4 : 4 1 6 J 1 1 8 4 1 
7 : 0 1 1 , 0 1 
7 : 1 6 7 : 2 6 I91 (J 
7 : 3 1 7 : 4 1 1 9 3 1 

7 : 4 6 7 : 5 6 1 9 4 6 

FLIGHT C F N T H 

From KENNEDY INT'L to LA GUARDIA LHv«4 Arrival :-j.h7:-.-- iGuoi ;::.: »t. 7 : 4 0 7 : 4 7 5 4 4 
8 : , J 

8:4 7 

5 ~ 0 
9 - 4 0 9 : 4 7 5 7 B 

1 0 : 2 0 1 0 : 2 7 5 8 4 
1 1 . 2 0 1 1 : 2 7 5 9 0 
1 3 : 4 0 1 1 : 4 7 6 0 0 

1 : 4 0 1 : 4 7 6 1 2 

3 : 4 0 1 : 4 7 6 1 8 
3 : 4 0 3 : 4 7 6 2 4 

4 . 4 7 6 3 0 
5 : 4 0 5 4 7 6 4 5 

6 : 4 0 6 : 4 7 6 5 4 
T-M 7 : S 7 6 6 0 
0 : 5 0 8 : 5 7 6 7 0 
9 : 5 0 9 : 5 7 6 7 4 

R I G H T C E N T O From KENNEDY INT'L to WALL STREET 
WETKD U S ONL N O I I . 
OAT. it HI. 2. 

• b 21 j WALL ST :-->- hL. 
8 : 4 0 8 : 5 7 1 5 ~ 0 
9 : 4 0 9 : 5 7 1 5 7 8 

1 0 : 2 0 1 0 : 3 7 1 5 8 4 

1 1 : 2 0 1 1 : 3 7 1 5 9 0 
1 3 : 4 0 1 3 : 5 7 1 * 0 0 

1 : 4 0 1 : 5 7 1 61 2 
2 : 4 0 3 : 5 7 1 6 1 8 

3 : 3 4 3 : 3 3 0 6 2 2 
3 : 4 0 3 : 5 7 1 5 2 4 

4 : 2 4 4 : 3 2 0 6 2 8 
4 . - 4 0 4 : 4 7 1 6 3 0 

5 : 3 0 5 : 3 8 0 6 4 2 



APPENDIX D (CONTINUED) 

SERVICE FROM LAGUARDIA 
11 

KNiUO fit* MtECrlENy 
LAGUARDIA AIRPORT 

Light 
From LA GUARDIA tD WALL STREET WitKDA Ii ONL1T ((» Nov. 2*. D.c. 16, J.n. 2. .nd f.b. 32) Lmvoj AlTlvOl • Wo 11 ST. -.. 

3:57 570 " .1 57 c. 10:31 10:37 su 

|l:3i l.J" 590 12:51 12:57 • .0 i:S: 1:57 512 2:25 2:31 616 1:51 3:57 618 3SJ 62-1 ••-:JI :-,7 :.30 From LAGUARDIA to KENNEDY IKT'L 
Lmvoi Arrive JFK 7:23 •:30 7:59 -.06 364 ' 

8.59 9:06 3 ro­9:-10:06 an 10-.34 10:4 3° 11,34 11.: 1 12:5* 1:06 400 1:59 2:06 4)2 3:59 3r06 416 .':07 3)1(1 4201 3:59 4:Ofc 426 4:59 5:04 430 5:14 1:11 ;.:0-
5-.S9 MM .42 4:14 6:21 444 6:54 7:01 450 5:09 d:H 160 9:09 • 16 .:=,-! 

From LA GUARDIA to NEWARK l«v,. Arrlv.i Fllohr LCA Noworlr Stool He. 6:50 7:00 0 550' 7:30 7:40 0 552* 7:51 0:01 0 564 6:51 9.06 9:51 10=06 10:31 10:46 11:31 11:46 12:51 1:51 2=35 
'2:31 I 06 2:C:i !,« 3rO* 
3:51 4:06 4:51 5:06 5:51 6:06 6:51 7:01 
570 
S.\-564 590 •:_0 6ic 624 :,;o 645 
654 

6:01 6:11 9:01 9:11 10:0! 10:11 674 11:01 11:11 

SERVICE FROM WALL STREET 

STATEN ISLAND FERRY WALL STREET HELIPORT 
Weekdays only* • Except Nov. 24, D« 26. Jit 2. and Fab. 22 

I From WALL STREET to KENNEDY INT'L Arrlvti FU»61 < Wall Si. JFK Slop • Mb. 9:45 !0:O6 1 378 IO:?; 10:41 1 364 11:24 11:41 1 390 12:49 1:06 1 400 1:49 2:06 1 412 2:49 3:0* 1 416 2:5/ 3:14 1 420 3:49 4:06 1 424 4:04 4:12 0 426 4:49 5:06 1 430 5:04 5:21 1 436 5:49 6:06 1 442 6:04 6:21 1 444 

NEW iOR- 4.WHIMS From WALL STREET to LA GUARD IA 
Ha. = :4? 9:55 378 10:24 10:30 3114 11:24 1 1:30 390 12:49 12:55 400 1:49 1:55 412 2:49 1:55 416 2:57 3:03 4 20 3:49 3:55 424 4:49 4:55 430 5:04 5 10 436 5:49 5:55 442 6:04 6:10 444 From WALL STREET to NEWARK t«Vi, «,,! , . , Fliont TVrrli SI No wort Ho. 9 00 9:06 570 10:00 10:06 576 10:40 10 ,0 564 1 .•• 'j 1 1 ,46 590 1:00 1:06 600 2:00 2:06 612 2:34 2:40 616 3.-O0 3:06 618 3:35 J:-i: 422 4rOC 4:06 624 4:35 4:41 626 5:00 5:06 630 5:41 r-.-r 

6:00 6:06 645 

SERVICE TO AND FROM PAN AM BUILDING 
: — 

46th ST. 45 th ST. W 44th ST 43rd ST 42r»d ST. From PAN AM BLD'S. to KENNEDY INT'L. 

HELICOPTER ̂ SERVICE 
• 

1—™ Jurtvoi Fa A_ m Ho. 8:30 3:4 0 08301 " " j OJ 0B551 ' ?0 9:40 0930) 10:00 10:10 1000) 10:30 10:40 1030) llrOO 11:10 1 100) 11:30 11:40 1130 12:30 12:40 1230 1:30 1:40 1330 2:30 2:40 1 ro 3:00 3:10 1500 3:JC 3:40 1530 4:00 4:10 1600 4:30 4:40 1630 1:13 5r03 1655 S:15 5:25 1715 5:30 5:40 1730 5:54 6:04 I7S4 6:17 1807 6:55 7:05 1 655 7:30 740 I91Q 745 7:55 : ?4i SOO 6:50 :o":' 430 3:10 20j::-

From KENNEDY INT'L. to PAN AM BLD'G. imii Af.l... JFK Fn An. ! C: 9:11 0901 t 9:1 0 •• ? C 09141 9-jW V.5C 09441 10.01 10:1 1 1001) 10:16 10:16 " 1016t 10=44 10:54 1046) 1 1 : •:: 11:26 1116 12:16 12:26 1214 1:16 1:26 1316 2:16 1:26 . U« 2:46 lit 1446 3:16 3:26 1516 3:46 3 56 1546 4:16 «:>< 1 Jl; 4:41 i Si 1-541 5:01 5:11 1701 5:16 5:26 1716 5:41 i.il i_:i 5:53 6:03 i i-6:16 6:26 1814 M\ 6:51 1SJ1 r;i 7:11 1 ./ 7:14 7:26 19)6 7:31 7:41 1931 7:46 7:56 1944 6:16 8:26 21 11 J Daily Except Sundays and Holidays 



A P P E N D I X E 

F L Y I N G - S A U C E R T Y P E M A C H I N E 

A N S W E R T O M A N Y P R O B L E M S 

DeKalb-Based Research Group Developing 
Revolutionary Flying-Saucer Type Machine 
An essy-to-ope rate. S2i~, economical flying-saucer type aircraft, priced within (he reach of anyone who can own i car. is being developed by a DeKalb-based research group. Before you faugh, listen to this. Lockheed engineers and * Georgia Tech aeiodynamics professor say the "design is feasible and the principle is sound" and thai it should work. One Lockheed man. E. E. Scroggs. JFr., is vice-president and chief of design for the company with headquarters on Candler Road. It is headed by D. R. Heaton, president, a pilot for many years, operator of an exterminating firm and a man who has been dreaming and working on the unique project for many years. A small scale model of the craft looks Me a flying saucer. It is designed to operate on * simple principle of counter-rotating lifting fans, powered by three free-piston turbine type, pollution-free engines of nine pounds each 

V E H I C L E WILL r.rvr twtmx A C C E S S T O R F M O T E S I W S which are lowered by butane, propane or acetylene gas, and developing SO pounds of thrust each. 
'•: is i! •• ii :;v.-:A to economical (price of an auto), lightweight (900 pounds) and capable of quietly hovering at a standstill or cruising 120 mph with a five-hour range. Othct than some bearing?;, there are only five moving parts on the entire ship. Mr. Sciojii said the principle is "nothing new" 

and that tin inline to be used has been around in ou<- term or another since "It combines several ̂cmnd principle™ already in use info one machine. The great thing is the propulsion system and power-to-weight ratio...something which has nev̂r been achieved before." lie said it eliminates the complied ted, heavy and expansive rrnnfuliiHion and engine which has prevented 

SIKORSKY SKYCRANH LIFTS Pt.iTNAM HOUSE New FUmt in Stratford ConnectKol 

the price and operation of the helicopter from coming within reach of the average family. Mr. Heatun has written President Minon of his inuchini: -\\?.v.'.v Vs" ,i < i.

 !-, i; overcome the problems of transportation, air pollution, water pollution, ovetuowdtd cities, subway and freeway development and sparsely populated rural jieas-al) of which are' inter-connected, he -ays. The machine is being developed by the Aerospace Research & Development Corporation and is in the "detail design stage" at present. To be called the Aerocommuter, the machine will be built, test-flown and frartchised here lor further manufacture jnd distribution. Mr. Heaton recently taped an hour-lung TV show for the ' n?,•...( •• , to 1 : 
•1 I , : 

Mi flea tun end, "We've talked to j Jot of engineers. All of them poinl out some problem or weakness in their own special idea, hut none of them say it 

Scale Mode* of 

won't work. All say it will work and that the concepts are basic and sound." The craft wiil be U feet id diameter and wdl enable the owner to have access to a job, a vacation or a visit to any remote site without the need for roads or freeways. I! will, rhe developers say, permit people to move back to the countryside and stilt work in the city-or vice versa. Those invoived are, or were. Locklieed scientists and engineers. } H. Si mi, the vice president ;uid chief cnginci-i for structures is a scientist and team leader on aircraft structures and a fh.D candidate. Dr. R. M. Scruggs, the vice-piesident and chief engineer for (light sciences is an aeronautical engineer in the vertical takeoff and aerodynamics field. •I. S, Wallace, vice-president and chief ot manufacturing, is • loads aerospace ssiiHUist. J. B. Mills is vice-president and advertising director. He is t weights scientist with Lockiteed. DeKalb Rep. Jim Westiake, as i risk and management consultant, t$ assisting the group in setting up its corporate structure and tha firm is looking for inveatore. 

ARTIST'S REMDRKJNfJ OF MR. HEATON'S INVEM ION 
Source: Decatur-DeKalb News, March 24, 1971, pp, 1 & 12A. 

It appears urgent that some form of short-haul air transportation be innovated 
in densely populated regions before the available airspace resembles express­
ways during rush hour. 
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