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A COMPARISON OF THE CGOSTS OF OPERATION
OF THE MOTOR BUS, BIRNEY SAFETY CAR AND TROLLEY BUS
ON THE ©LOCAL TRANSPORTATION ROUTES IN PASADENA

I - INTRODUCTION

With the installation by the Pacific Electric Rall-
way of a bus system in Pasadena to supplant most of its trolley
lines, the problem of the comparison of the costs of the two
systems naturally presented itself. The study here under-
taken was originally started as just a comparison of the motor
bus and Birney Safeby Car,but as the work progressed 1t seemed
advisable to include the trolley bus as well - a method of
transportation that is comparatively new as far as development
is concerned, but which seems to be finding increasing favor
in the FEast.

II - SCOPE OF STUDY

The Paclfic Electric Rallway proposes to establish
nine bus routes, lettered from A to I, supplanting existing
rail routes and extending to other regions not hitherto served.
Three of the rall routes will be retained, numbered in this
study Routes, 1, 2 and 3, and_upon.these three routes Birney
Safety Cars are to be operated. Thls makes a total of twelve
routes and esch of these twelve is here considered with respect
tc all three systems of transportation.

It might be well to mention here one of the ad-
vantages of the bus system - that of being able to experiment
on a certain route to determine whether 1t would be
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profiteble, before any expensive equipment is installed, such
as rails and trolley wires. In this way, shifts may be made
from time to time in the streets .operated upon, until the
best route is found. Thus an Initial bus route, such as those
here presented, may be entirely different after a few months
of operation. However, in the present study it is assumed
that these routes as selected by the Pacific Hlectric under
advisement of the City of Pasadena represent the best routes
that could be picked and that any fubture rail development would
be along the same streets. A rail route, however, would per-
haps be somewhat shorter than a bus line serving the same
territory due to the ellmination of loops, and allowance has
been made for such a contingency.

Another consideration is that in the case of two or
three rail lines using the same street (as Colorado Street) for
a portion of their distances, the entire initial cost of the
rails on the portion common to two or more lines should not
be charged to each. To do so, however, 1s on the side of safety.

The Pasadena Short Line and the Oak Knoll are inter-
urbans and although they handle local traffic in Pasadena they
mugt be run anyhow, and a study of their operation as relating
to local traffic need not be considered here.

The lengths of the rail lines were found by scaling

from a map and the lengths of the bus lines were taken from
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Pacific Flectric data.

It is assumed that the aversage speed of buses will
be nine miles per hour and that of the cars and trolley buses
ten miles. This is due to the fact that the buses must
draw up to the curb to discharge and take on passengers, and
that the electric motored vehicle will have a little faster
pick-up than the motor bus.

The comparison is made on the basis of equivalent
service by each gystem. The short or rush-hour headway is
agsumed for five hours each day, with double that headway
(or half the service) for the remalning fifteen hours of the

twenty hours daily operation.(See data sheets).

IIT - UNIT GOSTS

An examination of the various items affecting the
cost of operation of a bus or car show that some of these
items are constant regardless of the number of car miles
operated, while others vary with the number of miles of travel.
Because of this fact the best way to compare costs is by a
study of curves showing the variation for each mode of trans-
portation, of the cost per car mile with respect to the total
car miles operated. Since the number of car milés'operated is
based on the headway maintained, a knowledge of the demands
of service wilill make these curves of value in showing just

which system would be cheapest in operation on a given route -




not only at present but also when incressed service will in-
crease the car miles operated.

In compiling a list of expenses of operation two
authorities were used - Thirlwall in "Bus Transportation”
(Sept.1922) and the Interstate Rallroad Commlssion figures
on the comparison of costs of operation of several trucks tested
under its supervision. Where sufficient data was lacking ap-
proximations were made of some of the costs. This 1s war-
ranted as long as these flgures remain comparable for the
three systems of service.

The fixed costs in dollars per car nmile are:

BIRNEY TROLLEY MOTOR
. CAR BUS BUS

1. Power (@;.015 per K.W.Hr.cost }

$.025 per car mile) .0250 ».0250
2. Gasoline (7.9 mi.per gal.@20¢) | $.0253
Se Imbricants(400 " " " @ 70¢) 00086 «Q006 .0018
4. Tires (3300 per six with

12000 mile 1ife) .0186%7 .0186%
5. Repalrs .0170 .0170 .0350
6. Maintenance of Way .0180
7. Drivers! Wages .0289 .0289 .0288
8. Superintendence .0035 .0035 . 0022

9. Garage . 0029
(Thirlwall gives costs per mile of ‘
track for car barns,substations,
etc.-See formulae below)

10.Insurance




BIRNEY TROLLEY LIOTOR

CAR BUS BUS
(a) FPire & Theft $ 0024 $.0024 $.0024
(b) Collision : .0026 .0026 .0026
{c) Property Damage .0014 .0014 .0014
(d) Liability : .0112 .0112 H112
11. Administration .0039 ' . 0039 .0025
12. Depreciation 7 .0150 .0150 . 0400
Bus: Initial Cost #$8,000,
life 200,000 miles.
Birney Car & Trolley Bus:
Initial Cost $6,000, life
_ 400,000 miles, _
13, Miscellasneous (3%) .0039 . 0039 0052
TOTAL $.1334 $.1321 $.1781

The costs here tabulated are incorporated in the

formilae deduced below.

IV -~ DEVELOPMENT OF FORMULAR

A, FPOR MOTOR BUS

Let. b number of buses required.

total cost per car mile in dollars.
maximun headway.

one way length of route.

number of bus mlles opersited per year.

1
m

oy
LT

l. Interest on Bus‘Ipvestment ' '
.06 x 8000 = $480 interest per bus per year

Then 2329 = cost per bus mile.
2. Interest on garage investment
Investment = $1000 per bus

Interest = .06 x 1000 = $60 per bus per year.
Thern §gfl-)-= cost per bus mile
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3. Garage Depreclation.

Garage 1life assumed as fifty years
1000 = 320 cost per bus per year
50
Then 200 = cost per bus mile.
m
The total cost per bus mile for the lotor Bus = ¢=

480b , 605 4 20b = | 560b
1781 & ST S T S B A1781 4 S5

B. FOR BIRNEY CAR AND TROLLEY BUS.

Let. by = number of cars or buses required.

total cost per car mile in dollars for
Birney Car.

C2 = Total cost per car mile in dollars for
Trolley Bus.

maximom headway,

o |

h

1, = one way length of route.
m, = car miles operated per year
1. Interest on Car or Bus Investment

.06 x 6000 = $360 interest per car per year.

Then 56@9} = cost per car mile.
my

2. Interest on Shop, Distribution and Transmission,
and Generating and Sub-Station investments,

Shop Investment $2000 per mile
Distrib.& Transm.

Investment 6500 " b
Generating & Sub-Sta-

tion Investment 4500 " "
Total $13000 " "

Interest = .06 x 13,000 = ;780 per mile per year

Then Zgg_&l = cost per car mile
—6-
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3« Depreciation of Shops, Sub=Stations, etbec.
Assumed 1life = 50 years

Cost per year per mile = lééggg = 3260
260 ll »

my
4, Interest on Track Investment

Then cost per car mile.

Cost per mile of track = {50,000

Interest = ,06 x 50,000 = $3,000 per year per mile.
3,000 11

oy
5. Track Depreciation

Then s cost per car mile

Assumed that track last 30 years under a 2 minute
headway of 20 hours per day, then 1ife in car
miles = 30 x 20 x 12 trips per hour x 365 =
13,140,000 miles.

Thén coat per car mile per mile of track =

50,000 = $.0190
lS,li0,0GD

and cost per car mile for route = .0038 1

The total cost per car mile for the Birney Car = c¢q =

1334 4. .0038 17 4 360by 4 260 13 + TED 1y 4 5000 13
= i Y T
1334 4 +0038 1, } 360by 4+ 4040 14

my
The total cost per car mile Tor the Trolley Bus = cg =

.1321 4 360b1 | 260 13 4 780 1, . .1321 4 560P1 + 1040 1,

my B T my

In order to find b, by, m and my, of the formulae above:

Iet, 8 = average speed in miles per hour
1 = one way length of line
h = regular headway in minutes
% = rush hour headway in minutes.
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Time for one round trip = 22%9_} =120 1

The buses required for rush hour service are those required
for the line. Extra buses cannot be changed from route to route,
because rush hours will occur at about the same time on all

lines.

This must be a whole number to substitute in the formula
for ¢, as a fraction of a bus cannot be used.

Since s = 9 miles per hour for Bus then b = 26.67 1

s = 10 miles per hour for Birney Car and Trolley Bus

and bl = 24 17

h
Let. h = regular headway in minutes
% = rush hour " " f
n = number of hours per day of h headway
n = " " n i " nh ow
T 2

1 = one way length of route

- |60m 20n x 2
Then m = {ﬁﬁ— -+ == *g ] 2 x 351 = 73,000 1In
But =n = 15
Therefore m = 1095000 1
and my = 1095000 13
h

Recaplitulation of formulae developed:

Tet. b = number of buses required.

by = " " cars or Trolley Buses reguired.

c total cost per bus mile for HMotor Bus.

-8—




Let. ¢y = total cost per car mile for Birney Car.
Let. ¢p = " " " bus " " Trolley Bus.
h = pmaxipum or regular headway in minutes
1 = one way length of bus route.
I, = " n u " car or trolley bus route.
m = number of bus miles per year.
my = i " car or trolley bus miles per year.
MOTOR BUS

m = 1095000 1

, Where b 1s a whole number,

¢ = .1781 + §%99

b ow 26.87 1
=T R

BIRNEY CAR AND TROLLEY BUS

— 1095200 1y

by = 24 l1 where b. 1s a whole number.
e = -

¢y = .1354 4 0038 1y 4 601 + 204074y

S

.1321 4 360bq + 1040 1,
my

G

SAMPLE CALCULATIONS

1 = 3.5 miles

11 = 3.4 miles
h = 60 minutes

m o= 1095230 X 5.5 . 63875 car miles.

my = 1095380 Eo 62050 car miles

- B =

]




11

1]

26.67 X 3.5

&0 = 2 buses
24 x 3.4 = 2 cars or trolley buses.

60

.1781 4 gggﬁg“g = $.1956 per bus mile

= $.3793 per car mile.

1321 4 360 x 2 4 1040 x 3.4
62050

- & .2006 per bus mile.




Montana

FPasaderna

==  Colorado

RPovrE A

— Oaraowva
/N Boun D

- 1} =



/ISE1 08L)”
h caess e/6/°
@5/ | £orz
gos/ | sezz
‘zeos  sorz'
018 | ssoE"

PTATITON /

2002 £6LE"

ozé/

Lze/

£EGI
426/
206/ |
206/ |
2067

Ny MY o

009 &l

oog 2.8

cozgsZ |
©zZ9/6/

PIVEY-Y,
00/ &zZ/
SLOEG

05029

- ees 99,

eszege
oeseez

QSLLZ/
£I1866

$.889 L€ ¢

@/

o
oz

oL

o

09

oz

5

or

ey
oz
og

- 12 -




YYTN HNTS STV D
oL ovoope

(2~ ~]

8

i_é

(Swoi/00 wr) FTL/ IL D A7o LEOT

N

[

v A o

N

b




S
, & H
Live Oaks D), :
¥
lg Colorado

erra Sonita

Charizroix

S

Base i lia

Qokdale ’g
I

Rouvre S

Qursouno
IngounD

- V¥ -




....g‘..

Jo
20

/9
10
75|

28

60 |

40

30
2o
s

5.0

o

n

ki

2

”

”

r

2

— e———— F."‘..._.‘.'.'.l‘ = ‘_ : —
TNAS |

/106763

| 112350
“ | 213525 |
284700

F27050
85400

e——— e

| /23050

_270 /00

2
2. |
2025725 6 5
criortg o
4051850 I 9

/

IRNEY (AR TRML LY B!

2 | /935 | FBOZ |

10/1288 3 | 3 /938 3064

./99_7’

| 1807
/938 | 2668 | 168G
/938 .2309 |
1909 2115
/935 |./93/
S2/2 /796

/600

SSET

S 720

1

yoora



(= ~{Z 22

dwz 4 VTS LIV IED

ol
i

G1oq w1 Ty YD Al 40D

(S~

= 16 =



WashingTorn

Papper Drive

” Eraryo

J‘%Md'aa
&PM wary

= Co/lorado

RPovre C

O UTEOUND

Invsouns

= %%




30

20
’5

/0
75

2.5

6O
<40
30

Fiy
/0
I

D 8,7
L &
» 1
” ”
i rn
” ”
" ”

107675  lo40z25 3
16/513 56038
2/§350 Zo8osu &
J23025 3B/2o07s 8
430700 <4/ /00 I/
646050 629/50 /6
1292100 /248300 O2

3
4
.
-
/0

/F

28

/937 .3868 /994

1920 .3/19 |.(793
1937 2744 | (69Z
/920 .2370, ./592
1924 219/ | .1550.
/920 .200/ /997
/920 1816 | /949



T VIS ST IED
o000/

?

N

L) Frw WD 4505

“/

(s=&//°q

- 19 -




£/ Molimo

Broacway

rase

Pasadzra

—— Colorado

RPouvre D

/NBOUND

- 20 =~




30
20
/5
/0
75

25

60
40
30
20
23
/0
J

g7 33 6z050

”n

L]

”"

-

4

'

»

”

”»

DRAO7S
(24 100
/86 150
298200

372 300
74492 600

GOZ22LS5

90335
/20 250
/80670
240900
36/ 300

72Z 700

19

3N 4 N en

& O DG D

423/ /9208
S22 | /TR23 |,

293/ 2205
1949 2/02

96/ 3792 20/0
196/ .30LS5 .

A96/ 2655

178/

/696
159/

/553
/496

1448



IET 4 AT SFILY IED

oo ors

coo o

K

oy

NI FTIpY Y8 D I LSO

SYETIOF

(-

- 22 -




FPasadzna

niwor

ﬁf'oaa’wey

Coloraso

rouvre £

- 2% =

Washn 79 Tor

Yalild

Qursouro




30 &0

20 <40
/S 3o
/0 20
A
5 /0

28 &

35 34
H " 2
11 ’”
.o
i 17

63875 2050

25813
/2.7 7250
191625

255500,

J83250
7663500

23 0350
/129 /00
/86 /50D
2948200
J72300
724 600

JO™g W hn

/855
/956
WZR 2
/927
| ./.9.34
SO27
/920

3723 | .2007
3058 .1817

265D |1 EHT
2258 /608
2707 | /S5O
/919 |.1503
1730 | S2S5T



g

9
s

€

BEuE Y

2)/7

s

(e~

]

D ZT/y HED 7 LSO



Posaclena

Coloraclo

LPouvre F

o BB

Wa:bzh Zor

O U TrBoUND
/N BOUND




miaw

30 @O
20 40
15 30
/0 20
75 /5
s /0
28 &

33 3.2

o225
90338
/Z0R5T
/80675
290 920a
Jec/395a
722 700

SEF00
87600
/16800

/75 200

233600

IS OL00
700800

S 00 O W UNn

Q@ o N W NN

/967 3723 20/9

/867 3orq /783
/920 2655 ./[G98
S99  B276 /593
/920 .2/02 /556
/920 /907 /798
S920 /TEZ3 [F5/



%

R

T @) FULY ¥PD ¥Td LSO

(sweyy

8

L
|
]
l

T




Fasadena

\F"

Cosa Granaz

e

Oran Grove

Loke

oadway

Lrnron

— Colorado

Povre G

OU T EoUND

INBounD

= P




-cé—

KOUT.

E 2

‘. . <1
oS

 a—

Lariderd Vo 1 o )
7oL £y s
| =7 |

S

.rqnevm Coe | F

/
| &

= =
pr—A. Y LN

= /7

CARNINES peR YEAR | 3
't'_, W

. %o Aae |

| o |~ ; -
30 |

35 | 6\5'?00

B

t‘ ._,{;__ -

%196633.

_B3375 |

| Ereney Car\TRILLEy Bus|

-~
=<y

=C
_A—

e CarRr MILE
’ do_/‘/anﬁ‘

F7a3

LOO0F

258/3 |

SOS5S

SO/ F

| 131400

127750

S G920

| 20 ] 5

L /97100

AT s

/19/625

J6OS

!
!
e
1
i
]
5

262800

289800

Wi-L /-8

}394200,36326b

I S—

| 7584_094 766500

. /6'00

g

| S AAE




=)

A7d CIUN ¥ED

o0 OO

N

) IV AL D aFd L0

us

(swnjjoq

- B -



rRProuvre

OC/ 7T BOUND

/rvsound

- 5% -




-gg-

30
20
15
/0
75

2.5

60 42 40H _76650

40
30

zo
=

/0
J‘

n

W
1. = /
g7 = = £
| -
i | V) =
o —_—— ~- = ._! -
f i Y RAEY C 4, |
/ |

éi”

w | 1149975 7_/09\75-00 3

"

"

"

e L

|

/53300 /46090 4

T .
| 5 | | 4927 | .2306| _/_6’93

22995@ 219000 6

.30660:::L 292000 8 |
46'.9900 +380a0 /Zl

! 9/9600 876000 23

Jim ) & P il : T = Rodii =
e TG D | S AR O A&/ l/t/.\.-;,
P I e 7Y é b P e
YINCL L | 7 ol liars

cR | < ac i o S EMPRRPS

- . ! |
T enay (s V- JEEOR S S S
il (...'A'T A‘__'\“ / !i-v‘,, VEY 7\ / RMULEY s

2y s

{ & = C, Cz

A S S A S ——— ;......'h.‘f':.:.,.... pir—

73000 Z 2| /927 3798 /aas_é

3_”_.3 1927 .3060| /7993

< I’?@? 269/ | /7a5

7 /92? !” 2/123 /1549

/0 ; 4227 /937 | /495
| 20 | ./192/ | /753; S457 |



IBIA IFd STy

¥

) TV WD IS LSO

ey

(swojrog

- 34 -




Catiforria

Los Robles

Povre 7

OU 7TEOUND

/nEBounio

- 35 -




-95..

J0

20
/5
/0
75

]

0
40
30

20
15

/0

23 2%

n rxs
” 2’

ry

A56zs
6 8938
9/250

/36875
/B2S00

273750
SL7500

3 00
8 700
E7600

/3 /400
/785 Zoo

Zez8oa
S25600

NG NN

2026
SRS
/P65
L/ 2AS
S DIF
S 92F |
A O2Z

372/ /273
Joro /80
26,72 1658
2235 /1593
206/ /546
1876 /%98
1632 145/



7 L3V
i .oon..vUQN

e

o

q
(SO jOF 1 )57y 8D I7d LSO

s XF %




LPouvT£E 7

Cureouns

/N BouND

- BB .

Colorado

Larmanog Faer




—6g-

‘j V' /
i
soes \FOMoues

PSS S ———————

- 20 40

——
=

& - |4
Vaw [80e

i

/5 30

/0 20 .
725 s

g | /0
25| &

1

EY LWL

- 30 60 +J"9 J /0767J

_/ ahiil
£/5350

.32302\9'7i £
430700‘

6460650

s A/B9& 100

-] e -
- > 4 TE
DIRNE)Y CAK
— 4

| €0 A(i““‘ |

o k> Y ERAR Vericies |

. /G?fwu L
e |

s [aner s
racssy |

— -

107675 3 | 3 |

-

_/6/6'/3 4 4
215350 G | &
3._2;925 & | 8
430700 (1 | /O
#6050 16 IS .

/1292100 2 29

t
{
|
|
ot ,_4..4__*

Jo e e

WORO | /823 | ./%92D|

CosT rPER CAR N ‘ |

] i" 'r _J“,“‘_-.

JJ’/.PVU AR i

|
|

7

l

————e 2 *; " ———r - t__:r.mF S 1
| 1

/937 3877 | 199/
/920 J/23 4 1790 | |
/9.37 Z?48t /653 ;
/920 2355 /6c>o“1
/924 L2135 (547
/9202000 | .1500

|



I, I SITIYY IED

oo 000/

or

X
-

U ITIY ¥ED 7d L0

p/,éa

£24,

(




Coloraalo

RPouvre 2

- 41 o

Lake

Ovrsouns
/NBounD




-

et e ——i i 50

S~ ] r i - )
F1EADWA ) | LENGTH OF LINE

TE T ! n mies

/S (everCre

< Sy, Tens 1 sv s ot et
) ) o 7 ._-_"1‘}7 3 5 |/ FALED s 3 Z
“d - 173 24 ,
/ § ’ e |
— ey e i' — — e —i e S e

/27750 /27750 4

12/ 625

s e

255500 Z&jofoo 7

70 _?0
. 4q » 1 ”

1
|
|
|

-
-

)

Y
Qu
o}

I\
S

~
-

I s
G

‘// ooa

-
-
|

/1000 /3

|
[
i
|
|
|
|
|

(N -
!

: der | s L oo d

ZJ J 1-_._..-.j_‘._‘.__._U533000 /Jaaaao 38

/97 623’ \5" \‘5—

Js3zaso 383250 /0 i_'
2 ./_923 2238
766 6‘00 'mesoo /92 |

=y

i 3 1956 359.5 ,_/975;

/79«5“
/690

/92 7 3170 |

2] */934 279/

2 | /927 2422 | A

| 17 1920 .2099|./49G

- ‘,‘Q e e———————————

.34 /920 /BGE

SUNSERU A CE—



FETA AT CITILY IED

e @
53 ENN EuEES SRR G
R EEREE } s 5
+ T 1 3 2
5giabsenend dnatansan b S 3
SR S : ,
T . ; o D
t s : ”1 : w
! Bas, snwa e Ry
” , ,L.|I|| . 7
= t ;s i c
4 S5 ; , i it
: i .
; e 2 EEEnRanE : .M/
T v,, : : = , <
¥ £

- 435 o




4rroya Jeco

Colorado

Raymond ==

California

LRPouv7r7eE 3

QOursound
INBouNnD




-g.'?..

30 6o
zo 4o
/5 30
/0 2o
75 15
" /0
25 ]

r8 28 32850 32850

. 5 422785 #9275
.+  @5700 G5700
. . 9885850 9gss0!

/374200 | /3400

/97 /00 /97 /00,
394200 394200

S AN QNN

066w N NN

2oaB
/957 |
19S5/
/957
| /923
1923

JIZ7
Joz
26/G
2244

|.2038|
/862

/669

,2003'
1827

S TS
SBZ2O
/596
L5077
SRS/



Qo0 0o

oo ope

VEIA AT STV IED
ove 00g

£ FLNOY

e A L

&) Lhﬂ.w‘..\h

voo oo/
.

28 FOLOk

TRAXTE L NTFY

S g S

(Furploq ) FUpy IED 74 LSO

q

e

oF



V = STUDY OF CURVES

On examination of the curves shows that the cost of

bus operation ks practically constant regardless of the number

of bus miles operated. The slizght variatlon in the cost isg due
to the fact that when a fraction of a bus is regquired by for-
mila, an entire bus must be used in practice. The same expla-
nation applies to the irregularities in the Birney Car and
trolley bus curves, In practice, the equivalent of using s
fraction of a car or bus would be secured by regulating the
headway to eliminate hold-overs at the end of the line.

The curves for the Birney Car and trolley bus are
similar because of similarity in operation. With the operation
of but a few car miles per year the cost is prohibitive because
of the cost of track and trolley Installation and their appur-
tenances. As service increases, however, these large costs
are more widely distributed, and because actual operation of
both the Birney car and trolley bus are cheaper than the motor
bus, their cu:bves eventually cross below that of the motor bus.

A study of the curves for each route wlll show which
system of transportation is best for the service demanded. On
the curves vertical lines are drawn showing'the present service
on each route. The curve which is lowest at this point de-
signates the service which is at present the most economical.
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Although it is seen that the trolley bus is eventually
cheaper than the motor bus, and that the point is finally
reached where the Bilrney Car is the most economical, it must be
remembered that on a given route the demands of service may
never be such that a large investment for track or trolley
operation is justified. TUntil such a point is reached, the
motor bus system is the loglcal one to use. One of the main ad-
vantages of a bus 1s that it can be used for experimenting on a
proposed route. If experience shows that éuch a route will not%
pay 1t can be abandoned without a financial loss, since the
buses can be transferred to another line. If, on the other hand,
the line pays, tracks can be laid later.

One cost which has not been considered in the motor
bus and trolley bus, and which may in view of possible legisla-
tion be a big item, is that of taxes for the use of pavement.
However, should such taxes be imposed, the only effect on the
curves here presented would be to raise them without changing
their shape.

These curves do not talke into consideration any
variations in revenue from the three systems. The actual carry-
ing capacity of the Birney Car is about twenty or twenty-five
percent greater than either bus, and consequently its earning
capacity is greater under the same headway.

The study here presented shows that buses have a

very important place in city transportation problems. They are
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valuable in experimenting on new roubtes because the initial
outlay is not so great as for the other asystems, and can al-

80 be used for districts which need transporbtation service, bub
where such service is not great enough to warrant the heavy
investment required for track or trolly operation, They are es-
pecially useful in California where suburban expsnsion has been
unable to take care of the service redquired, both because of

the large investment required for an initial small revenue, and

hecause of the time required for track construction.




