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Preface

The material contained in this manual has been collected
and synthesized from many sources including vehicle and equip-
ment manufacturers, operators, maintenance personnel,'and
state and federal research reports. The emphasis has been
placed on vans, modified vans, and body-on-chassis small buses
most appropriate to light-weight accessible transportation
services. However, much of the material may be useful to
larger vehicles. The manual has been prepared to direct and
assist transportation managers of agencies providing light-
weight vehicle transit services in acquiring, operating, and
maintaining vehicles and related equipment.

Every effort was made to gain current data relative to
" the provision of such services and it is felt that the manual
represents the present state-of-the-art. Not all manufacturers
are nhecessarily represented in the manual but this does not
imply endorsement or lack thereof of the products of those
represented or not represented. Prices quoted are based upon
reported 1979 and 1980 prices.

The manual draws heavily from the Michigan experience,
particularly the Small Bus Program of the Michigan Department
of Transportation. _

Potential providers of such transit services should refer
to federal, state, and local ordinances relating to the use
of such vehicles for transporting school children, and to
special licensing provisions for drivers. The sample speci-
fications provided should be used as a guide for the solici-~
tation of bids for vehicles that will meet the particular

needs of specific operators.
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INTRODUCTION

Recent experience in the procurement, operation, and main-
tenance of vehicles used in the provision of transit service
for elderly and handicapped persons has identified several
significant problems. These problems have been generally
catagorized as start-up difficulties related to a lack of
operator experience in the selection, procurement, inspection,
‘operation and maintenance of the vehicles available for such
service. It has been suggested that many of these difficulties
could be resolved if the experiences and expectations of the
existing vehicle operators were synthesized and the information
disseminated to potential operators through Federal and State
government agencies.

The purpose of this project is to provide a mechanism to
improve thé understanding of interested agencies relative to
the selection of such transit vehicles and eguipment and their
subsequent maintenance requirements. Materials have been
developed to identify the range of vehicles and the options
available from various manufacturers so that reasonable deci-
'sions might be made in the selection of vehicles appropriate
to the service envisioned. These data, together with the
approximate cost ranges of the basic vehicles and standard
equipment as well as available options, should enable agencies
to compare and procure equipment meeting both their service
needs and budget constraints. Typical procurement specifica-
tions are included to assist agencies in developing specifi-
cations for the receipt of competitive bids.

Information is also included to assist agencies in making
inspections of vehicles upon delivery and to assist in design-
ing maintenance schedules and procedures to minimize vehicle
down-time. The éxperience of other agencies in the use of
these vehicles 1is used to generate the inspection and main-
tenance recommendations.

The relative operating characteristics and maintenance

requirements of the three types of vehicles considered in




this program (vans, modified wvans, and body-on-chassis small
buses) are identified so that a better understanding of the
service provisions of these types of vehicles will be possible
prior to procurement.

The information developed in this project is presented in
manual format for use by agencies interested in supplying
transportation through the use of light-~weight transit vehicles.
Although the original target groups were those agencies inter-
ested in supplying transportation to elderly and handicapped
personé; the information has much broader application. A
coordinated audio/visual presentation is also available for

use by state personnel for highlighting the findings of this

project.




Section=I Light-Weight Vehicles for Transit Use

The types of light-weight vehicles most generally utilized
in transit operations are standard vans, modified wvans and
small buses. These types of vehicles normally offer the
seating capacity, maneuverability, and wheelchair lift options

desirable for a wide range of applications.

Standard vans

The standard American van vehicle manufactured by Dodge,
Ford, Chevrolet and GMC has found some application for public
transit. The seating capacity of these wvehicles ranges from
five passengers on the smaller 110 inch wheelbase models up
to 14 or 15 passengers on the extended length models with a
127 or 138 inch wheelbase. Figures 1 and 2 and the accompany-
ing information in Tables 1 and 2 show the dimensions of
standard producﬁibn vans. Seating capacity is based on the
seating arrangements shown in Figure 3.

Several considerations should be taken into account be-
fore selecting a standard van as a transportation vehicle.

One particular problem with the standard production van is
that the interior headroom (about 53 inches from floor to roof)

does not allow passengers to stand erect while boarding or

leaving the wvehicle. This can be especially troublesome for

elderly passengers with limited mobility, or for someone

‘attempting to load or unload a wheelchair passenger. When

equipped with a wheelchair 1ift, these vans are generally
considered too small to comfortably accommodate more than six
to eight ambulatory péssengers, The headroom available at the
rear and side entrances (about 48 inches) is also considered
too low for wheelchair passengers to enter using a wheelchair
lift. Pigures 4 and 5 and Table 3 show the dimensions of a

typical wheelchair and passenger based on the 95th percentile

‘measurements for males and females. Comparing these figures

to the dimensions in Figure 2 it can also be seen that wheel-

chairs are severely limited as to their positions inside the




Figﬁre 1. . EXTZRICR DIMENSIONS FOR STANDARD
PRODUCTION VANS



B 1
EXTERIOR DIMENSIONS FOR STANDARD VANS

CHEVROLET & GMC DODGE FORD
Model . G20 G20 &30 B200 B300 8300 E150 - E250 E350
' Maxivan ‘ Supervan
GROSS VEHICLE o
WEIGHT GVW (]bs) 6,600 6,600 8,600 6,050 7,200 8,550 NA NA NA
WHEELBASE WB (ins) 110 125 125 109.6 127.6 127.6 124 138 138
OVERALL LENGTH L (ins) 178.2 202.2 202.2 178.9 196.9 222.9 i86.8 206.8 226.8
OVERALL WIDTH W (ins) . 79.5 - 79.5 79.5 79.8 79.8. 79.8 7 79.8 _79.8 79.8
OVERALL HEIGHT H (?ns) 80.2 80.2 81.2 79.6 80.9 80.6 80.5 _ 82.0 83.7
REAR OVERHANG OH (ins) - 48.0 48.0 48.0 40.0 40.0 61.0 37.8 43.8 63.8
REAR TRACK RT (ins) 68.0 88.0 68.0 65.2 65.2 65.2 67.0 66.0 66.0
STEP HEIGHT SH (ins) 20 20 20 20 20 20 20 20 20
SIDE DOOR (HINGED) :
WIDTH SDW (ins) NA NA NA 49.3 49.3 46.3 NA NA - NA
HEIGHT SDH (ins) NA NA NA 47.2 47.2 47.2 NA MA NA
SIDE DCOR (SLIDING) _
WIDTH SDW 44 .2 44.2 44.2 39.8 39.8 30.8 48.0 48.0 48.0
HEIGHT SDH (ins) 49.2 4.2 49 2 7 47 .2 47.2 47.2 48.0 48.6 - 48.0
REAR DOOR
WIDTH RDW {ins) 54.4 54.4  54.4  49.3  49.3  49.3 54.0 54.0 54.0
HEIGHT RDH (ins) 48.8 48.8 48.8  47.2 47.2 47 .2 47.9 47.9 47.9
TURNING DIAMETER AT ‘
- FRONT BUMPER (ft.) 43,57 48.48 46.62 NA NA NA 44.3 49,7 55.3

NA = Not Available
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Figure 2.  INTERIOR DIMENSIONS FOR STANDARD VANS.




VSLE 2

INTERIOR DIMENSIONS FOR STANDARD VANS

HEIGHT FLOOR TO
ROOF - (ins)

CHEVROLET & GMC 7 DODGE , FORD
Model G20 620 G30 B200 B300 B300 E150 E250 E350 |
WHEELBASE  WB 110 125 125 109.6 127.6 127.6 124 138 138
LENGTH - BACK OF FRONT 94.2 118.2 118.2 92.9 110.9 136.9 91.2 111.2 131.2
SEAT TO REAR DOOR AT : : '
SHCGULDER HEIGHT
IL (ins)

WIDTH AT SHOULDER 70.8 70.8 70.8 65.0 - 65.0 69.0 70.6 70.6 70.6
HEIGHT IW (ins) .
WIDTH BETWEEN WHEEL- 53.5 53.5 53.5 50.0 - 50.0 50.0 48.0 - 48.0 48.0
HOUSINGS WW (ins) . '
MAXIMUM INTERIOR 53.7 53.8 53.8 563.2 53.2 53.2 51.6 51.6 51.6




Figure 3. SEATING ARRANGEMENTS FOR

STANDARD VANS,
| l 3%\ I m m g@]
FIVE PASSENGER 170 INCH WHEELBASE TWELVE PASSENGER 127.6 INCH WHEELBASE

'EIGHT PASSENGER 127.6 INCH WHEFLBASE FIFTEEN PASSENGER 127.6 INCH OR
138 INCH WHEELBASE
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Figure 4,  WHEELCHAIR AND USER DIMENSIONS
SIDE VIEW.

Ryden (1977).



31" Turning Radius

Figure 5. WHEELCHAIR AND USER DIMENSIONS
TOP VIEW,

Source: Ryden (1977).
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TABLE 3

ADDITIONAL WHEELCHAIR INFORMATION

Wheel radius

Folded width

Wheelchair storage space
Standard chair weight
Motorized chair weight
Minimum length for two chairs,
one in front of the other,

both occupied

Minimum length for two chairs,
side~by-side, both occupied

Source: Ryden (1977).

M!CHEGAN DEPARTMENT OF
ENSDORTATION ;

3 n, 3 ‘ 3“&

LANC)!N('}

14

12"

llll

11" (W)x42" (L) x36" (H)
50 lbs,

110 1bs.

loo"

60“




vehicle. Wheelchairs cannot face one another from.opposite
'sides of the vehicle. ©Neither can two wheelchalrs be accom-
‘modated between the wheelhousings of the vehicle.

Other considerations relating to standard vans include
the 20 inch step height from the ground at the side entrance.
This height can be extremely difficult for the elderly or for
passengers using crutches or walkers to negotiate. There is
‘also a problem with the narrow width of the aisleway along
the side of the vehicle and between the seats (about 10 inches)
which makes thé seats difficult to access for passengers with
mobility impairments. Passengers with mobility limitations
may find it nearly impossible to access the standard bench
seat at the rear of the wvehicle due to the barrier created by
the narrow aisle width and the protrusion of the wheelhousing
into the aisleway.

Standard and optional equipment available on production
vans not only Varies'between manufacturers but also depends
on the size and model of vehicle ordered from a particular
manufacturer. Several of the typical standard and optional
features available oh production vans are listed in Table 4.
It should be noted that optional equipment designed to make
a standard production van accessible to wheelchalr passengers,
such as wheelchair.lifts,.and other items designed to improve:
the utility of the vehicle for transit use, such as transit
type {double passenger) seats, are not available from the
original manufacturer.

Standard production vans have been used successfully to
provide transportation for various agencies. In instances
where the considerations of limited interior space do not
pose a problem, the standard van can be a useful alternative

as a transit vehicle.

Modified vans

In an attempt to improve the utility of the standard pro-
duction van for transit use, modified wvans have been intro-

duced. As the name implies, these are standard production

12




TABLE 4

TYPICAL STANDARD AND CPTIONAL EQUIPMENT
FOR STANDARD PRODUCTION VANS

Standard Equipment

225-350 Cubic Inch Displacement

Gasoline Engine
Manual Steering

3 or 4 Speed Manual
Transmission

Power Front Disc Brakes.
with Rear Drum Brakes

21-22 Gallon Fuel Tank
FPive Passenger Seating

Windshield Defrosting and
Defogging System

Interior and Exterior
Rear View Mirrors

13

Optional Equipment

360-400 Cubic Inch
Displacement Engine

Power Steering

3 Speed Automatic
Transmission

33-36 Gallon Fuel Tank

Fifteen Passenger Seating
{bench seats)

63 or 117 amp Alternators
59-85 amp-hour Batteries
Auxiliary Heaters

Air Conditioning
Citizens' Band Radios
Tinted Winddws
Rustproofing

AM/FM Radios




vans that have been altered to increase headroom, widen the
body, or make the vehicle accessible to wheelchair passengers.
The modifications are made by companies other than the origi-
nal manufacturer such as those shown in Table 5.

The most common modification made to a van is the addition
of a raised roof to increase interior headroom. This is done
by removing the standard roof at or below the roof line and
replacing it with a steel, aluminum, or fiberglass raised
roof. This modification allows for headroom up to 74 inches.
As a safety feature, the State of Michigan specifies that the
roof be capable of supporting the weight of a fully loaded
vehicle if overturned (MDOT). Some manufacturers use a raised
roof that is structurally reinforced with a steel frame.
However, this is not a standard practice. Other common modi-
fications include the addition of wheelchair lifts and secure-
ment deviCeS, transit-type double passenger seats, rubber
covered plywood floors, sliding passenger windows and lower
rise steps (l2 inches or less preferred) at the main passenger
entrance.

Other modifications are also preferred for passenger
safety and comfort. These include handholds for support at
~all points of negotiation, such as entrances, seat backs,
stanchions, etc., protective padding of hard surfaces, roof
ventilation for warm weather climates, insulation in the walls
and roof and weatherproofing of doors and windows, and well
lighted interiors. The reguirements of at least two govern-
ment agencies for the design specifications of this type of
vehicle are available (MDOT; Ryden, 1977), and sample specifi-
cations appear in Appendix A. Other states may already use
similar specifications for the procurement of light~weight
transit vehicles. Many of the reguirements detailed in these
specifications are a result of the experience gained from the
actual use of these vehicles for transit purposes.

One vehicle being offered by the Wide One Corporation has
been increased in overall width by 14 inches by widening the

frame and extending the axles on a standard Dodge B-300 Maxivan.

14




REPRESENTATIVE MANUFACTURERS OF TYPICAL MODIFIED VANS

{ TABLE 5
I

;

i FOR TRANSIT USE

Coach and Equipment Sales Corporation
Post Office Box 36

Penn Yan, New York 14527

(315) 536-2321

Collins Industries

Post Qffice Box 48
Hutchinson, Kansas 67501
(316) 633-4441

National Coach Corporation
17129 South Kingsview Avenue
Carson, California 90746
(213) 538-3122 _

Wide-One Corporation

3051 Bast La Palma Avenue
Anaheim, California . 92806
{(714) 630-7933

15




This vehicle can also be equipped with a raised roof. The
wider body affords the options of either a wider aisleway or
increased seating capacity.

Any modification to a standard van may alter the struc-
tural integrity of the vehicle. However, with special atten-
tion to high Quality materials and workmanship in producing
these modifications, vehicle safety can be maintained. Written
procurement specifications used by several state agencies for

the purchase of transit vehicles are designed to help insure

that a high level of vehicle safety is maintained, and that
quality workmanship and materials go into the production of
these vehicles.

Interior and exterior views of several typicél modified
vans are shown in Figures 6 through 10, and the manufacturers’
specifications for the 1980 versions of these vehicles are
shown in Tables 6 through 9. The manufacturers' specifications
indicate the manner in which these vehicles are normally de-

signed and equipped. Some manufacturers are willing to make

limited modifications to their standard designs based on pro-

curement specifications supplied by the purchaser. If particu-
lar aspects of a vehicle do not suit the purchaser's service
needs it may be possible to have them changed by the vehicle
manufacturer. Alterations in design, however, may result in
a higher purchase'price. Schematic diagrams showing the typical
exterior and interior dimensions of this type of vehicle are

shown in Figures 11 and 12.

Typical standard equipment on a modified van is given in
Table 10. Standard equipment does vary between manufacturers,
and may be limited by either the original manufacturer or the
van modification company.

The 1980 prices for these vans range from approximately

$16,000 to over $29,000 depending on the vehicle type and
optional equipment desired. Typical optional items for modi-
fied vans are also listed in Table 10. The addition of
optional equipment can substantially increase the price of

the van. For example, the installed cost of a wheelchair 1lift

16
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Manufacturer . . . . .

Vehicle (Hame) . . . . . .
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TABLE 6
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Bus Size (Passenger Range) . . . . .

Type of Vehicle. . .

Vehicle Dimensions .
GV (1bs), . .
tength (ins) . . .
Width (ins), . . .
Height {ins} . . .
Whealbase (ins). .
Rear Track (ins) .
Passenger Entrance

Height (ins} .
Wwidth (ins). . .
Step Heights {ins)
Ground to 1lst .
1st to 2nd . . .
2nd to Aisle . «
Inside Width {ins}
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Chassis Specification
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Transmission . .
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Modet.
Suspension . . . .
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Coach and Equipment Sales Corp.
Fortivan

9 - 13

Modified Van

$19,000 ~ $25,000

9,000
223.1 / 202.2
79.8 / 79.5
115 / 112.5 witch Air
127.6 [ 125

74
33/ 32

12
8
9
71.5

73.25

BodpeB-300 Maxi-Van/Chevrolet Van -

Dodge/Chevrolet.

Gasoline
V-8

360/350
Chrysler/GM
3 sp. automatic

2,000 1b.
3,100 1b.

springs, H.D. shocks
springs, H.D. shocks

4,000
6,200

8.75 x 16.5F
8.753 x 16.5F

Brakes . . . . .
front |, | .,
Rear . , . . .

Steering , , . .

Fuel Capacity (gai

Electrical System, , .,
Alternator {amps), .
Battery (amps-Hrsj .
Interior Lights, ..
Instrument & Controls

Body Specifications, , .,
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. e
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.
.
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.

+ & o+ v .
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COACH AND EQUIPMENT SALES CORPORATION
SPECIFICATIONS FOR THE FORTIVAN

B e e s »

Exterior Walls {Gauge & Materfai
Interior Walls.{Gauge & Material

Insulation {Thickness & Material)

Floor (Gauge & Material
Windows, .

Lift Specifications, ,

)

L S Y

Manufacturer & Model , ,
Door Size (Height/Width)
Lift Dimensions (Length/Wid
Automatic, . . .. ...
Manual override, , ., . .
Weight Capacity (1bs), .
Location of Controls . .
Platform Storage (Fold

Manufacturer , ., .

4 9 e

id

é

ah_’-c-

up/down)
Hhee]cha1r Securement Equipment, ,

.

L . T

Orientation of Chatr when Secure

Part of Chair Secured, .,
Minimum Chair Width. , .
Maximum Chair Width, . .
Type of Operation, , , .

Heater {Btu's) + *+ * * *
Air Conditioning (Btu's) .
Seating Capacity . . . . .

With Lify . .. ... ¢
Without Lift .
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12.82" x 1.19" Disc power
12,.00" x 2,25" Drum

Power
36

117
85
]

éO steal

. 16 steel

-

0.5" plywood-Rubber cover
Tinted-Transit Horizontal
Slide open

Coach & Equipment
79" x 49"

44" x 34"
Electric Hydraulic
Optional

750

I S

-

Manual - Power optional

25,000

18,000 or 30,000

6 + 2 wheelchalrs
9 - 13
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Manufacturer . . . . .+ . .+« . . .
Vehicle {Hame) .
Bus Size (Passenger Range) . . . . .

L L T ]

Type of Vehicle., . . . . ... « ..
Approximate Cost (1980 Model). . . .

Vehicle Dimensions . . . . . . . . .
GVW (1bs). . . .. . . :
Length {ins} , . . . . .
Width {ins). . . . . . .o
Height {ins) « . « « +« « . .
Wheelbase (ins). « + + « +
Rear Track (ins) - . . . . .
Passenger Entrance . . . . .+ . . .

Height (ins) . - + . . .
Width {ins). « « -« v 4 v v
Step Heights (ins) . . . .
Ground to 1st . < « ¢ . -
Istto2nd « « v & ... .
2nd to Aisle . . . . .
Inside Width (ins) . - .
Aisle Width {ins). . . .
Head Room {Qver Aisle . .

Chassis Specifications .
Engine Make. . . . .+ .
Engine Model . + « « .

Number of Cylinders
Brake Horse Power .
Torque (ft-1bs). . .
Bore/Stroke - . . .

. s s e
-

Displacement (ins) . .
Transmission « . - . .o . .
Make « « « & o o« . N PN .« .
I'-':ode]- 4 = o 4 e s e s e s w P
Suspension « . . . . ‘. .
Front . .« « . . . e e .

Permit Weight (1bs)
Front. . .
RBAT + = « v o « W e e

Tires '
Front
Rear « . . . + . .

Rear « - . . Poe e s s s e s

[ Y

.......

TABLE 7

COLLIN'S INDUSTRIES

SPECIFICATIONS FOR THE OMNI-BUS

Collin's Industries
Omni-Bus
up to 14

Modified Van
$16,000 - $22,000

9,000

223/226

80

102 Plus Vent
127.6/138

82
26 minimum

11

7.5

7.5

75

16 minimum

T4
bodge B-300/Ford E-350
Maxi—Van / Super-Van -

* Chrysler / Ford

Chrysler
V-8

360/351

Chrysler / Ford
3 sp. automatic

. 8.75 x 16.5F

8.75 x 16.5F

Brakes . . . .
Front ., ., . ...
Rear , . ... ..

Steering . , .

Fuel Capacity (gals)

Electrical System, . , . .
Alternator (amps). . . .
Battery {amps-Hrs) , . .
Interior Lights, . . . .
Instrument & Controls, .

Body Specifications, , . .
Exterior Walls {Gauge & Mater1a1;
JInterior Walls. (Gauge & Material
“Insulation (Thickness & Mater1a1)
Floor (Gauge & Material} ,
Windows, , . . . ... ...

Lift Specifications, , . . ., . .
Manufacturer & Model . . ., .
Door Size (Height/Width) ,
Lift Dimensions (Length/Nidth)
Automatic. . ., . . . . .
Manual oyerride, e .
Weight Capacity (1bs) .
tocation of Controls ., .
Platform Storage {Fold up/down)

whee]cha1r Securement Equipment, .
Manufacturer . , .
Orientation of Chair when Secure
Part of Chair Secured,
Minimum Chair Width, .
Maximum Chair Width, .
Type of Operation, . .

Heater (Btu's) * * + * °
Alr Conditfoning (Btu's) . . .

Seating Capacity . . . « « + + « «
With Lift . . . . v &0 v v
Without Lift . . .
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Power Disc
12" x 2.5" Drum
Power

63 (90 available)
70 (85 available)
driver, passenger, Step area

22-steel
25-steel

2.5" Fiberglass
0.5" plywood
sliding or Sash (Tinted)

Collin's
68" x 48"
44" x 32"
Electric-Hydraulic
Included
1100

On 6 ft.

Manual-Power Optional

cable

Collin's
Front or side facing

Wheels
18"
24"

. Manual or Automatic

-

35,000

22,000 minimum

7 + 2 wheelchairs
up to 14



Standard Entrance Standard Interior

Figure 7. Collins Industries Omni-Bus --
Modified Van.
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Manufacturer . . . . . N
Vehicle {Name) . . . . . . .. ..
Bus Size (Passenger Range) . . . .
Type of Vehicle. . . . . . . . ..
Approximate Cost {1980 Model). . .

Vehicle Dimensions . . . . . . . .
GVW {Ibs). . . . . .. ... ..
Length (ins) . . . . ., . ..
Width {ins). . . . . . . ..
Height (ins) . « . . .
Wheelbase {(ins}. . . .

Rear Track (ins} - - - « « . . .

Passenger Entrance . .
Height (ins) « « « « « + « . .
Width {ins). « » .

Step Heights (ins) . . .
Ground to 1s¢ . . . .
lst to 2pd . - . . . .
2nd to Aisle + . . . .

inside Width (ins) . . . . . . .
Aisle Width {ins). . . . . . . .
Head Room Over Afsle . . . . . . .
Chassis Specifications . . . . . .
Engine Make. « « -« « . . . .

Engine Model . . . . . .
Number of Cylinders .
Brake Horse Power . .
Torque (ft-1bs). .
Bore/Stroke .« - « . .

Displacement {ins) . . . .
Transmission « « « « « « . . e
Make -~ . . . . . . W e e s e e s
Model. & o+ & o . 0 0 .. .
Suspension - .« . . . . e e
Front .+ « & o &« o v v v W . W .
Rear = + v v v v v 0 4 v 4o v v .
Permit Weight (lbs). e e e
Front. . . . e e e e e e
Rear « v+ & &« o . C e e e e e
Tires + - v ¢ o v o e e
Front . « « « « + v . . . [
Rear « . . . . . . . PO

Table 8

NATIONAIL COACH CORPORATION

SPECIFICATIONS FOR THE PARATRANSIT

Hational Coach Corp.

Paratransit

9 - 12
Modified Van

9,000
225/220
79.8
101.0
127.6/138

73.25
26.5

it
7.5
7.5
76

83.25

Dodge B-300/Ford E350
Maxi-Van Super-~Van
Dodge/Ford

Gasoline
V-8

360/351

Chrysler/¥ord
3 sp. automatic

2,000 1b springs H.D. shocks
3,100 1b springs H.D. shocks

4,000
6,200

8.75 x 16.5F/9.50 x 16.5E

. B.75 x 16.5 F/9.50 x 16.5E

Brakes . . . . ..
Front , . ., .
Rear , , . ...

Steering . . . .

Fuel Capacity (gals) .

Electrical System

4+ &
« % o & 4

e+ & @

Alternator {amps), . . .,
Battery (amps-Hrs) . . .
Interior Lights, e e
Instrument & Controls. .

Body Specifications, ., ,

a & o w ®

Exterior Walls (Gauge &oMaterial)
Interior Walls (Gauge & Material)
Insulation {Thickness & Material)

Floor {Gzuge & Material) ,
Windows, . . . . s e e e

Lift Specifications, . ., . .
Manufacturer & Model . ., .

Door Size (Height/Width) , .
Lift Dimensions (Length/ﬂfdth} .

Automatic, . . ... . ..
Manual override, , , . , .
Weight Capacity [1bs). . .
tocation of Controls . .

°

Platform Storage (Fold up/down)
Wheelchafr Securement Equipment, ., ,

Manufacturer . . .

Orientation of Chair when Secure .

Part of Chair Secured.

Minimum Chair Width, . . . .

Maximum Chair Width, . . .
Type of Operation, ., , . .

Heater (Btu's‘) ----- .
Air Conditioning (Btu's) . .

Seating Capacity . . . . . .
With Lift . . .« . o o
Without Lift . . . . . ..
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Power Disc
Poweyr Drum
Power

38

63/60 (117 optional)
70 (85 optional)

Tinted

Collins

not less 62" x 25"
42.5"% x 32.5"
Electric Hydraulic
Inciuded

1100
on a 6ft. cable
Power

Forward or side Ffacing

Front chassis supplied
Rear 139,500

6+ 3 or 10 + 2 wheelchairs
9 - 12
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Manufacturer . . . . . .
vehicle (Name) . . . . .
Bus Size (Passenger Range)

Type of Vehicle., . . . . ... .
Approximate Cost {1980 Model),

VYehicle Dimensions . . . .
GvW (1bs). . . . .. L.

Length {ins) . . . . . . .

Width (ins}, , . .
Height {ins) . . . . . .
« Wheelbase (ins). . . . .

*
.

' Rear Track (ins} . . ..

Passenger Eptrance .
Weight (ins) - . « . .
Width {ins). . .

Step Heights (ins) .

-
.

.

Ground to 1st

€T

st to 2nd . . . .

2nd to Afsle « .+ . .
Inside Width (Ins} . .
Aisle Width (ins). » . .
Head Room Qver Aisie . .

Chassis Specifications . .
Engine Make. « . . . . .
Engine Model .

Number of Cy11nders

Brake Horse Power . . .

Torque (ft-1bs). . . .
Bore/Strake . . « . .
Displacement {ins) . .
Transmission - « « « «
Hake----...
Model. + « &+ v « & . .
Suspension « - « + v . .
Front . ¢ « + + .
REar « + + « v o W

Permit Weight (1bs). . .

Front: + + v « v « 4 .
Rear + v« « v v v«

Tires « « « « v o v 2
Front . . . « . . .
Rear .

TABLE 9

R L VU I

WIDE-ONE COPORATION

SPECIFICATIONS FOR MODEL WO-1

» Wide One Corporation

.

Wide One Model WO-1
14 - 19 passengers, 1 - 8 wheelchairs
Modified Van )

. $18,000 - $29,000

. 9,000

223.6

+ 94,5

e e e wow

-

105
127.6
‘B0

72
31

11

. 8

8
82

+ 14 at knee, 17 at hip
. 74

Dodge B-300 Maxi van

« Chrysler

Gasoline
V-8

+ 360

.

« H.D.

Chrysler

3 sp.-auromatic with aux. cooler

1-3/16" shocks
1-3/16" shocks

springs,
Leaf springs,

4,000

6,200

-8,75 x 16.5F, 12 ply steel radial

+8.75 x 16.5F,

12 ply steel radial

Brakes . .
Front ., . . ..
Rear . ., . . ...

Steering . . ., ..

Fuel Capacity (gals)

Electrical System, .,
Alternator {amps),
Battery (amps-Hrs) .
Interior Lights, . , . . .. ..
Instrument & Controls, ., ., ., . .

Body Specifications, ., ., .,
Exterior Walls (Gauge & Materiai
Interior Walls.(Gauge & Material
Insulation {Thickness & Material
Floor {Gauge & Material)
Windows, . ., . . ... .

Lift Specifications, , ., , . .. .
Manufacturer & Model , . .
Dogr Size (Height/Width) , )
Lift Dimensions (Length/w1dth) .
Automatic, . ., ., . . . ... ..
Manual override, . ., . . . . .
Weight Capacity {lbs), . .. ..
Location of Controls , , . .
Platform Storage (Fold up/down)

wheeichair Securement Equipment, .
Manufacturer , , .
Orientation of Chair when Secure
Part of Chair Secured, .
Minimum Chair Width, , .
Maximum Chair Width, , .
Type of Operation, , , . ., ..

Heater {Btu's) + + o = ¢ + + ¢ «
Alr Conditioning (Btu's) ., .

Seating Capacity . . . . . . . ..
With Lift . . . v v o &0 0 o
Without tift . .+ . .« o . .
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Power Disc 12.8" x 1.2"
Brum 3" -
Power

36

117

85 main plus 85 lift auxiliary
75" florescent each side, 2 dome
full set, gauge type

20 - sreel

1/8" fiberglass

fiberglass

1/2" plywood~carpet or rubber cover

Tinted, privacy
passenger windows

Wide One Lectralifc

Flts into passenger entrance
42" x 30"

All electric with tandem drive
Fmergency hand crank

Rated 750, maximum 1200

Ar lift

manual?p

+ Slides in to become boEtom st

. Buyer's option or:

Asroquilp

Forward or Side Facing

3 points—-two wheels and opposite
none frame

30 in.

manuaal

front and rear

front and vear, 30,000

16 plus driver
19 plus driver
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Main Passenger Entrance with Platform
Wheelchair Lift. When stored (by sliding
the 1ift under the vehicle) this 1ift acts
as the lowest step in the entrance well.

Main Passenger Entrance

Figure 10. Wide One Corporation Model WO-1 -- Modified Van.
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Figure 11.

TYPICAL EXTERIOR DIMENSIONS
FOR A MODIFIED VAN e
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"Figure 12. TYPICAL TRANSIT-TYPE SEATING ARRANGEMENT FOR
‘ 12 PASSENGER MODIFIED VAN WITHOUT LIFT,
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TABLE 10

TYPICAL STANDARD AND OPTIONAL EQUIPMENT
AVAILABLE ON MODIFIED VANS

Standard Equipment

Power Steering

Power Front Disc Brakes

350 or 360 V-8 Gasoline Engine

3 Speed Automatic Transmission
9000 1lb Gross Vehicle Weight
Heavy Duty Shock Absorbers

21 to 36 Gallon Fuel Tank

Heavy Duty Battery and Alternator

Sliding Transit-Type Tinted
Windows

Transithype Neopfene Seats
Rubber-Covered Plywood Floor
' Front and Rear Heaters
Insulation in Walls and Roof

Windshield Defrosting and
Defogging System

Exterior Lighting Meeting Federal
Motor Vehicle Safety Standards

Passenger Entrance and
Emergency Exit

Interior and Exterior Rear
View Mirrors

Driver Controlled Passenger
Lighting

28

Optional Equipment

Air Conditioning =--
Front and Rear

Wheelchair Lift or Ramp
Wheelchair Securement Devices

Folding Passenger Seats
(Flip-Type)

Removable Seats
{"Quick Release")

Roof Vents

Increased Capacity Cooling
System

Increased Output Passenger
Heaters

Increased Output Batteries
and Alternators (recommended
with wheelchair lifts)
Larger C.I.D. Engine
Rustproofing

AM/FM Radio

Citizens' Band Radios
Destination Signs

Fire Extinguishers

First Aid Kit

Emergency Road-Aid Kit



in a van in 1980 was between $2,000 and $4,000 and air condi-
.tioners range in price from $1,000 to $2,000. Expensive op-
tional equipment may increase operating costs by increasing
gasoline consumption through increased vehicle weight or in-
creased load on the engine. These options will also increase
maintenance costs because parts will wear out and break down.
‘The practical need for optional equipment should be given
careful consideration.

‘ Under day to day'use in transit programs, modified wvans
have been found to last for about five or six years. This,
of course, depends on many factors, including type of opera-
tion (city vs. rural), type of roads encountered, climate

- conditions, preventive maintenance program, driver training
and experience. Most important to the extended life of a

vehicle is the use of a preventive maintenance program.

Seating Arrangements

Modified vans can usually seat nine to twelve passengers
.depending on the seating arrangement used. An extended width
'body on a modified van will allow for seating up to sixteen
passeﬁgers.' Typical seating arrangements available for modi-
fied vans are shown in Figures 12 through 18. There are |
advantages and disadvantages for both the perimeter seating
(aisle-facing) arrangement and the forward facing arrange-
ment. Aisle—facing seats are easier to access for passengers
with walkers or crutches and allow for wider aisle ways.
However, acceleration, deceleration, and turning maneuvers
tend to be uncomfortable for passengers in aisle-facing seats,
especially for elderly and handicapped passengers. Adding
accommodations for each wheelchair will generally eliminate
two passenger seats unless the flip-type seats are used with
wheelchair restraints. The side-mounted wheelchair 1lift also
eliminates two passenger seats, hence adding a lift and
accommodations for two wheelchairs reduces ambulatory seating

to six or eight.
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Figure 13.  TYP|CAL SEATING ARRANGEMENT FOR MODIFIED VAN
EICHT STANDARD SEATS PLUS ONE WHEELCHAIR POSITION

l— Wheel Wheel
' Chair Chair

Figure 14. TYPICAL SEATING ARRANGEMENT FOR MODIFIED VAN:
SIX STANDARD SFATS PLUS TWO WHEELCHAIR POSITIONS.
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Figure 15. TYPICAL SEATING ARRANGEMENT FOR MODIFIED VAN:
TWO STANDARD SEATS PLUS THREE WHEELCHAIRS

“““‘f‘il_m_ Wheel Whe

Chair hair
Wheel |
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Figure 16.  TYPICAL MODIFIED VAN WITH
FOURWHEELCHA?R POSITIONS,
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Figure 17. TYPICAL MODIFIED VAN WITH
PERIMETER “FLIP-TYPE” SEATING,

TWO WHEELCHAIR POSITIONS

(1 17} Se—
! Wheel Wheel
Chair Chair
Wheel
Chair
- Lift
N T

THREE WHEELCHAIR POSITIONS



S T
Wheel

s };i .. | I :
o e Chair

A
Wheel

Chair : "

'E‘_-,i;guré 18. SEATING ARRANGEMENTS FOR MODIFIED VAN
WITH LIFT AT REAR OF VEHICLE,
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Rear mounted wheelchair lifts are available that are
stored either inside or outside the vehicle. The rear-mounted
lifts require the loss of three standard seats for the first
wheelchair plus two additional seats for each additional
wheelchair position.

It should be noted that for the seating arrangement shown
with four wheelchair positions (Figure 16}, the two positions
at the rear of the vehicle are difficult to access when both
'positions are used simultaneously, and may be functionally
realistic only on the wider-body modified van. When more
than two wheelchairs are to be carried at the same time the
rule is first on last off.

The flexibility of a light-weight accessible bus to carry
‘both ambulatory and wheelchair passengers can be greatly en-
hanced through the use of folding (flip-type)} or removable
("quick-release") seats. Either the removable or folding seat
can be coordinated with wheeichair restraints. Folding seats
‘are available for both single or double oécupancy, and can
be either forward or aisle-facing. Removable seats are usually
double occupancy, and are fastened with brackets to the floor
?of the vehicle. Removable seats can also be either forward

or aisle-facing.

Small Buses

What have become known in the transit industry as small
buses are vehicles built on chassis designed for light trucks.
Hence, these vehicles are often referred to as "body—on-chassis"
vehicles. The chassis usually used are produced by Chevrolet,
Dodge, Ford and GMC. Photographs of several typical small
buses suitable for transporting elderly and handicapped persons
are shown in Figures 19 through 26. The manufacturers' speci-
fications for these small buses, shown in Tables 11 through
15, also indicate the manner in which these vehicles are
normally designed and equipped. Some manufacturers are will~
ing to make limited modifications to their standard designs

based on procurement specifications supplied by the purchaser.
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TABLE 11 CARPENTER BODY WORKS
SPECIFICATIONS FOR THE CADET CV

Manufacturer . « « - + » « . - . . . Carpenter Body Works Brakes . + + . 4 v 0 h 0 e i e e e s .

. Frent ., ., . . .., ...+ .4+« «Power Disc
vehicle (Hame) . . . . . . . . . . . Cadet CV REAP . v 2 v 4 v u v v v v v s e s . +Power Disc
Bus Size (Passenger Range) . . . . . 10 - 18 / 10 - 22 _ gte$rén9 iy (Gals) Tt . Power

uel {apac L 2
Type of Vehicle, ., . . . ... .. ..mﬂlhs pacity 19 30

.

Electrical System, . .,
) « 63/80 (105 available)

Approximate Cost (1980 Model). . . Alternator (amps). .

$18 000 - $24,000/522,000 - $28,000

SE

Battery (amps-Hrs] . .

- & 2 & ® & e =

L L I R

Vehicle Dimensions . . . . . . « . 1 s e e e o . . BO
GWW (Tbs). . . . . . . . . o . . . 11,500/14,500 Interior'L1ghts. s s 4 b e s w4 s s« «Included
Length (ins} . . , . ... ..., 224/252 Iastrument & Controls, ., , , .. . . .Included
Width {ins}., . . . « . . v 4 . . . B2 Body Specifications
Height (ins} » » v o v v v v v W 122/114 Extegior Walls (Gauge & Materialg + + o 20-steel
Wheetbase (ins). « » « o o o'v . . 125 Interior Walls.(Gauge & Material), , , .22-steel
Rear Track {ins} . . . . . . . . . 82.5/85 Insulation {Thickness & Material), . , .1.5" Fiberglass
Passenger Entrance . . . . . « . . &
enger L Floor (Gauge & Material) , . . . ... .l4-steel
Height (ins) - « » + v v v v . . 78 HINdOWS. . . . v v v v v st v v v s o +Aluminum
Width (ins). . - « . e v e e w2 29
Step Heights {ins) « « « v ¢« v Lift Specifications, , ., , .. .. . s
Ground to Ist -+ . L 1 L . . L 14 Manufacturer & Model e e . +Reb Reb/Collins
lstto2nd + « + v 4+ v v s o .7 f B8 boor Size (He1ght/H1dth) : . .63 x 330 63 x 39.25"
2nd to Aisle o« v v v 4 v v 4 77/ 8 Lift Dimensions (Length/ﬂidth) . . G A2Y x 27" 41.5"x30"/42.5"x26.5"
Inside Width (fns) . « « . « . . 79 Automatic, . . . v .. oo « -« Electric-Hydraulic
Aisle Width (ins). » « « « « « + . 19" with 30" seats Manual override, , , ., . .. .. . «Included Included/Optional
Head Room Over Aisle . . . . . . . 78 ‘ Neigh}‘. Cap;céty (1?5). f e e e . .1,000
. s : Lecation of Controls , . . . +6 ft. eable ar 1lift
+ « « s « s« o Chevrolet ‘
Chassls Seacitieations . . - . - . - Seeter Platfom Starage (Fld ipfdonh). | | | L pnar
Engine Model - . . . . . . . .. _+ Gasoline Nhee?chafr Securement Equipment, , , . . .
Number of Cylinders . . . . . . V-8 Manufacturer , , , . + + « +Collins
Brake Horse Power .+ « « « . . . 165 Orientation of Chair when Secure . + . «Side
Torque {ft-1bs}. « « + + + . . . 255 Part of Chair Secured, , . . . ... . .Wheels
BOre/Stroke « « « « + o« « o 4 -« 4.00/3.48 Minimum Chair Width, , ., .. . .., . ..
Displacement (ins) . . . . . . , 350 Maximum Chair Width, . . ., ., . .. .. .
Transmission « + « + « + & « « 4 Type of Operation, . ., . . .. ... . «Auromatic or Mamual
ﬂggzl. .... S : s : : : gfzzfoizzomatic Heater (Btu's) * * * * » * ¢ ¢ v v ¢ + s «75,000/150,000 available
Su:pension e e e e e ' : Afr Conditioning (Btu's) . ., ., . . ... .Avaitable
i+ ] 1 1 4,500 1b. coil springs
Rear « « «+ o v o« v« . « « « o 5,000 1b. leaf springs Se;glangigac1ty e 1 Pentr T '10+2 6+3/1442 8+4 wheelchalrs
Permit He!ght (1bs) e e e e Without L1f£ Prrr e v e r e n e 0;8/ 220: ‘ c
FrONTe » o o o vin v v s + + v .4 4,000/4,500 1thou Trtr ittt e v eup Lo S8R TO
REAF + « + = « « o & & « & « + .« 7,800/11,000
TIires « = ¢ v 4 o 4 o o 4 4 . .o
Front « = = « = v v v v v e . 7.50 x 16,0 D/8.00 x 19.5 E
Rear + =« v « v v v v o v 0w L Dual 7.50 x 16.0 N/8.00 x 19.5 E



Standard Model

n CV"

et

Cad

G " 5

-

-

-

B
.

S
.

o

-

T
.

.
.
\M%w,.

.wﬁm.dw o
.

.
o
M
v
.

.

-

o

-

d

ft Equippe

Li

"¢cv" -- Small Bus.

er Cadet

Carpent

gure 19.

Fi

36



Le

TABLE 12 COACH AND EQUIPMENT SALES CORPORATION
SPECIFPICATIONS FOR THE FORTIBUS

Manufacturer . . « « o v v o 4 . 4 Coach and Equipment Sales Corp. Brakes . . . . . 0 v v v 0w e e e
) Front . . ., ... .. .. « + « s + s+ Power Disc
Vehicle (Name} . . . . . . . . . . . Fortibus _ REAF & v v v v s et e e e e e s . Drom .
Bus Size {Passenger Range) . . . . . 12 - 21 Steering , ., . . ., . e e s e s Power
{ 9 ge) : Fuel Capacity (gals) . . . . . . .. . .42.5/42.5/33/50
Type of Yehicie. . . . . ... + . . . Small Bus
. Electrical System, . , ., , , ., .. ... o/ J100/100/105/117
Approximate Cost (1980 Model). . .. . $21,500 - $34,000 Alternator (amps), . . .. . . s e« e W J80/80/80/85
venicle Dimensfons . . . . . . .. . . Battery (amps-Hrs) . . . . . e e
GVY {1bs). . . . . e e e : Interiop Lights, | . ., . . .. .. ..
Length {(ins) . . . . . . .« v .. 233/233/253/249/262 - Instrument & Controls. . . . . + . « . .
Width (fns). .. .o ... e w . 80/90/90/90/90 " Body Specifications, , ., , C e
Height {ins) . ‘e e e e 105/107/107/107/107 add 10;igithia1r Exterior Walls (&auge & Material e+ v 420 - steel
Wheelbase (1ns)- woroeoroeos e 138/138/158/146/163  COnCitiontna Interior Walls.(Gauge & Material), , ., .
E:gr TraCkE(ln:%cé R . Insulation {Thickness & Materia]), e
senger gniw a s s & = s 2 9 " .
Height {ins) + + « . . . . s s s 79 mﬂggwgam"ge §Material) ... ..., « 0.5" plywood-Rubber Cover
Width {ins). = + + « e 2B/36/36/36/36 ‘ e SR
Step Heights (ins} . - « .+ < . . o Lift Specif1cat1ons e e e e e e e
Ground to IST 4 .+ i o+« i 10.5/10.75/10.75/10.75/10.75 Manufacturer & Model , . . ., . . . . . .(oach & Equipment
1S5 20200 + v = « w4 s e v s . 7,75 Door Size (Height/w1dth) e e e e e s 78 g 40
2nd £0 AfSTE v« v v v v e e a . 7.75 Lift Dimensions {Length/Nidth) C e e L hh x 34
Inside Width {ins) . . . . . . .. 75.5/85.5/85.5/85,5/85.5 Automatic, . . . . . . . « v« « « «Electric-Hydraulie
Aisle Width (ing)s « « . . . e Manual override, . ., , . .. ... « + « Available
Head Room Over Aisle . . . . . . . 74/76/76/76/76 Weight Capacity (1bs). . . . . . ... .7s0
) : . Location of Controls , , e e
Chg:;;ieSSSEEfications ...... + Ford/Ford/Ford/GMC or/Dodge/Chevy Platform Storage {Fold up/down) .« . .Manual - Powsr Optional
Engine Madel + « « « + 4 o . v+ + Gasoline : wheeicha1r Securement Equipment, . . . . .
Number of Cylinders - .+ - . . C.ov-8 Manufacturer , , , . ., e
Brake Horse Power . . . « . . . Orientation of Chair when Secure . . .« .Side Facing
Torque (ft-]bs). e e e e s e . ) Part of Chalr Secured, , , . . . . . 1+ sWheels
Bore/Stroke + « » + o e e Minimum Chair Width, . , . ., . . . . ..
Displacement {ins) . . . . . « + 351/351/351/350/360 Maximum Chair Width, . ., . . . .. ...
Transmission « « « « « 0 0 0 .o Type of Operation, ., . . ... .....
Make « & v & v & s 4w e b w4 Ford/Ford/Ford/Chevy/Dodge 0 v e e b s e s s s NP
Model. « . . - - T 3 sp. Automatic ¢ # Heater (Btu's)
Suspension « o ¢ 4 @ @ o« . R Afr Conditioning (Btu's) . . . . . . . . .18,000; 36,000 available
Front « oo v v e e c Seating Capacity . . + o v v v v ¢ ¢ v 4 .
Rear » o & o . oo et WILh LIFE .« L. o o o & v v o v o o 4 JB42/942/16+2/16+2/16+2 wheelchalrs
Permit Weight (lbs)e « v v o . & Without LIFft « . & « .« « v . . . . . W12717/20/20/21
Fronte « o v o 4 s s 4w o v o« 4,500/ /4,200/4,200/3,900/4,000
Rear - « o v o v o e e e 11,000/  /7,400/8,000/7,500/8,000
Tires + v « o+ o 4 & Ch b e s e 7
Fromt o v v e e e e e e 8.00 x 16.5 E or 8.75 x 16.5 E

Rear o o o v v oL 0L « + o+ Duals 8.00 x 16.5 or B.75 x 16.5 E
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TABLE 13 SUPERIOR DIVISION OF THE SHELLER GLOBE CORPORATION
SPECIFICATIONS FOR THE TRAMNSLINER .
Manufacturer . . . « . & . . . . . . Superior Division Sheller Brakes . . . 4 - v v b e e h e e e e s
. Globe Corp. Tramnsliner Front . . . . ...+ .4+ s+ .. .Pover
Vehicle (Name) . . . . . . . . . .. 700/800 Rear . . L LTttt
Bus Size (Passenger Range) . . . . . up to 16 / up to 20 Steering . . . . ., .. v oo, . Pover
Type of Vehicle. . . . . ... .. . . Small Bus Fuel Capacity (gals) . so e s e oo 0w 30 v0 50 gals

Electrical System, , . .
Mternator {amps),.

Approximate Cost {1980 Model). . . . $30,000 - $35,000 '
Battery {amps-Hrs} . . .

Yehicle Dimensions , . . . . . ., . -

GYW (Tbs), . . . . .. 14,500/17,280 or 18,000

tength (ins) . . . .. 252 or 280/252 or 280

Width {ins), . . . . . . 84 /86

Height {(ins) . . « . .

Wheelbase (ins). . . .

Rear Track {ins) . . .

Passenger Entrance . .
keight {ins) - .
Width (ins). . .

Step Heights {ins}
Ground to 1lst .
1st to 2nd . . .
2nd to Aisle . .

130
186
Interjor Lights, , .

Instrument & Controls,

Body Specifications, . , . .
Exterior Walls {Gauge & Materialg
Interior Walls. {Gauge & Material
Insulation {Thickness & Mateprial)
Fioor (Gauge & Material)
Windows., . . . .. .. ....

. _ : Lift Specifications, , ., , .,
" : Manufacturer & Model , , , . .
Door $ize (Height/Width) , ., .,
Lift Dimensions umwﬂVMdm)

a
.
.
a
)

= & » o ©
L
. 6 = e

.

.
.
&
.

. o 20 - steel
20 - steel
1.5" Fiberglass
0.625" plywood

133 or 157/137 or. 167+

D

LY

s e . -
+ b o« b s o
[
v .

.
3

[ T S

Collins or Reb

D T

5% @ sk 4w

Engine Model « . . « « . . I, .

Number of Cylinders . . . . .
Brake Horse Power

L S T

Gasoline/Gasoline or Diesel
v-8 / V-8

whee1cha1r Securement Equipment, .

Manufacturer , , . . .
Orientation of Chair when Secure

. . ' s + + + s » Varies with model
Inside Width {(ins} . . . . . .. « 79/ 90 Automatic, . . ., . .. .. « s s o« »« Electric/Hydraulic
Aisle Width {ins). . . . .o o u Manual override, . . . ... ..... . Included
Head Room Over Aiste . . . .... 78 / 718 Height Cap;Cétyt(1?S). e e e %4700 to 1,000
i {4 ' . ocation of Controls -
581 1 v e e a e Ch GMC . +« + « » s at 1ift with Master shut-off in dash
R eine ok, oo1oms e e Platform Storage (Fold up/down). | . . .

Telloe/Collins/Framelock
Side/Side/Side or Frout

Torque (ft-1bs). « « . . . .. Part of Chair Secured, ., , . , . .. ., . Wheels/Wheels/Frame
Bore/Stroke . . . . . Ve e Mintmum Chair Width, , , ., , . . . . . .22 /7 22 | Unlimited
Dlsp1acgment {ins} « + . « . . . 350/350 or 4-53T Diesel Maximun Chair Width, . , . ., . .., .28 / 28

Transmission . . . . . . s e e Type of Operation, , , . ., . ... . « manual/semi auto/manual
Make « + « « v v « 4 4« 4« &+ +« « . Chevrolet/Allison : H . e e e e e e .+« . Front 60,500
Model. + +« « « « & « W ¢+ « » » . 3sp automatic/automatic or manual eater (Btu s) Rear 81,200

Su;pension e e e e e e Alr Conditioning (Btu's) . . . . . .. . . up to 60,000 available

ront . . . . . . . e e . : ’
REAF « v o « v v e v e e v Seating Capacity . « . . o . . v . v . .

Permit Weight (1bs) R, thh Lift & v v v v v & e e v v v v e s 94+ 20r 12 +2/12 + 2 0r 16 + 2
Front. - C e e e e e e . e e . 4,500/7,000 Without LIft « « + & v v v « v o ¢ v & vup to 16 /up to 20
REAr « « o v v v v o w s + « .+ 11,000/15,000 or 18,500

TIVES v v v s v e e e e e ..

Front « . « v v v o o 0o, L
2 Duals *125" also available
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Manufacturer . . . . . . .
Vehicle (Name) . . . . . .

Bus Size (Passenger Range) .

Type of Vehicle. . . .
Approximate Cost (1980

Vehicle Dimensions , . , .
GV (1bs). |
tength (ins)
wicth fins). . . . . .
Height {ins)

Wheelbase {ins). . . . . .

Rear Track (ins) . . . .
Passenger Entrance . . .
Height (ins) .
Width (ins). « .
Step Heights {ins)
Ground to 1st .
1st to 2nd . . .
2nd to Atsle . .
Inside Width {ins)
Aisle Width (ins). .
Head Room Over Aisle

Chassis Specifications .
Engine Make. + « . . .
Engine Model . . . . .

Kumbar of Cylinders
Brake Horse Power .
Torque {ft-1bs}. . .
Bore/Stroke . . . .
Displacement {ins) .
Transmission . .
Make « v v 6 4w .
Model. « « « o 4 o« .
Suspension + « + . . . .

L

o e

L T

Front + « + v v v . .
Rear e e e e e e
Permit Weight (1bs). . .
Fronte « « » « « « W .
Rear « « v v v v v v .
STires . 0 . o L
Frent .« + + =+« .

Redr

« e & # w =

L A

Model).

LI e

P

L T T T T U S

D I

e T e )

o k5 s e o=

. «Dual 8.00 x 16.5 D LT

sie + a2 e & 4 ® & 2 = @

e

TABLE 14

» Wayne Corporation

.

Busette / Trandette

. up to 20

« Small Bus

$14,000 - $16,000/$21,000 - $26,000

10,000 or 8, 900/10 600
210.5

94.25

93.5

125

92.7

54
35

4.5
7.5
4.4
89 at seat cushion level

+ 14 or 17 Depends on seating
<63/ 75

Chevrolet & GMC
Chevrolet
Gasolipe

. V-8

-

165 or 180
255 or 3190

» 4.00/3.48 or 4.125/3.75

T

350 or 400

« Chevrolet
« 3 sp. Automatic

Independent Coil Spring
Full Floating Design

. 3,900 or 3,400 / 3,900

7,200 or 6,200 / 7,200

.8.00 x 16.5 D

WAYNE CORPORATION
SPECIFICATIONS FOR THE BUSETTE AND

TRANSETTE

Brakes . .
Front.
Rear , ,

Steering ,

Fuel Capacity {gals)

Electrical System, , .
Alternator (amps).
Battery (amps-Hrs} .
Intepior Lights, . ,
Instrument & Controls, , ,

Body Specifications, , , , .
Exterior Walls (Gauge & Materiai .
Interior Walls (Gavge & Material),
Insulation (Thickness & Material},
Fleor (Gauge 3 Material} ., , . . .
Windows, . . .. ..., ......

Lift Specifications,

LY
L

.
.

+ e a4 4
13

« = * 3 =
- e = = =
P
- w2 = 0w
& * e =

> & o+

. o

- s = & 9w

L S

« 2 e o+ 0w
-

*

LI T T T

Manufacturer & Modet , | , . .
Door Size (Height/Width) . . .
Lift Dimensions (Length/Width)
Automatic, . ., . . . . .. ..
Manual oyerride, |, e .
Wetght Capacity (ibs). . . . .
Locatfon of Controls , , .
Platform Storage (Fold up/down)

wheelcha1r Securement Equipment,
Manufacturer . .
Orientation of Chafr when Secure
Part of Chalr Secured, . .
Minimum Chair Width, , ,
Maximum Chair Width, , |,

e B e 4+ s s s e .

.
.
.
.

Type of Operation, , .
Heater {Btu's) * » * _
My Conditioning (Btu's) , .

Seating Capacity .
With Lift . . o v o0 0 v v o
Without Lift « « « v . « v v ¢ v,

-+ = & = s 4+ =

I

.
.
aoa
.
.

- s . a »

L T )

* Opfional manufacturers equipment
to accommodate all chair widths,

L e & ® = =

- o = =

« =2 = & = + = =

- s s o=

2 B e 4+ a F s s e x4 e e = s =

= 2+ = = s s e =

- a4 s e o = ow

- ® = =

-

12.5" x 1.53" Disc

13.00" x 3.5" Drum
Power
33

63 or 130 (Depends on Accessories)
80
Stepwell & Dome

18 - steel

16 and 24 steel

1.5" fiberglass

0.625" Plywood-Rubber Cover

Sliding-Tinted

Collins

52" x 50"

41.0" x 29.5"
Electric~Hydraulic
Inciuded

1100

6 Ft. Cable

Power .

Wayne

Side, Front,
Wheeals

lg!l’

240 outside of wheels* .
Manual : ’

Front - Chassis Supplied
Rear -~ 35,100

Rear

11 - 15
up to 20

1s availlable
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Transette With Wheelchair Lift

Transette Interior With Wheelchair Lift

Figure 24. Wayne Corporation Transette —-- Small Bus.
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Manufacturer . . « + .+ « + . .
Vehicle (Mame} . . . . . . . .

Bus Size {Passenger Range) .
Type of Vehicle. ., . . . ...

Approximate Cost (1980 Model),

Vehicle Dimensions . .
GvWw (tbs), . . .. .
Length (ins) , . . .
Wigth (ins), . . . .
Height (ins} . . . .
Wheelbase (ins). . .
Rear Track {ins) . .

Passenger Entrance . .

« & e s
-
P

= s e 2 o= 0=

Height (ins) . .
Width {1ng)- "« »
Step Heights (1ins)
Ground to 1st . .
1st to 2nd + . .
2nd to Aisle « .
Inside Width {ins)
Aisle Width (ins). . .
Head Room QOver Aisle . . .

Chassis Specifications - . .
Engine Make. « - + . . . .
Engine Model . .

Number of Lylinders . .
Brake Horse Power . . .

T

= s = 4 s

.....

L I T T Y

A s s = e e o

Torque (ft-lbs). . « « . .

Bore/Stroke
Displacement (ins) . .« .

Transmission « « « . « + . .
Make « & v v 4 0 . e e

Model. .

L N LY

Suspension « « + o v 4 ..

L L T

front .
Rear P e e e s PR

Permit Weight (1bs) L

Front: « + « & « & v s .
Rear » « v v v v v v v
Tires

L )

Frant + « v v v 4 0 0

flear « + 4 « v« . 4

L L

L

- . - -

TABLE 15

WAYNE CORPORATION

SPECIFICATIONS FOR THE TRANSETTE XT

Wayne Corporation
Transette XT
up to 20 .
Small Bus

$28,000 - $34,000

11,000
245
93.44
107.70
157

‘82.7

9
31.42°

11

. 8

.

8 .
89 at seat cushion level
17

75.30

Chevrolet

« Chevrolet

Gasoline
v-8

- 165
+ 255

4.00/3.48
350

« Chevrolet

3-sp. automatic

Independent Coil Spring
Full Floating Design

4,000
7,500

. .8.75 x 16.5 D
+ +hual 8.75 x 16.5 D

Brakes .
Front . .. ..
Rear

DR T

D S}

Steering ., . . :
Fuel Capacity (ga]s)

Electrical System, ., . . . . . . ..
Alternator (amps) e e e e
Battery {amps-Hrs} |
Interior Lights, . . . ., .. ..

n e v e
P

Instrument & Controis. e e e e s :

Body Specifications, . .
Exterjor Walls {Gauge & Materiai
Interior Walls (Gauge & Material
Insulation {Thickness & Material).
Ftoor (Gauge & Material) , , . ..
Windows, . . . ... ... ...

Lift Specifications, . . . .. ..
Manufacturer & Model , . ., . . .
Door Size (Height/Width) .
Lift Dimensions {Length/Width] .
Automatic, ., . . .. .. .. ..
Manual override, . ., . . .. ..
Weight Capacity (1bs). . .. . .
Location of Controls , , . . ..
Platform Storage {Fold up/down).

Hheelchair Securement Equipment, ,
Manufacturer . , . .
Orientation of Chair when Secure
Part of Chatr Secured, ., .,
Minimum Chair Width, ., ., . . . .,
Maximum Chatr Width, ., . . . . . .
Type of Operation, ., .. .. ...

Heater {Btu's) °*
Air Conditioning {Btu's)

Seating Capacity . « . + « .« .
H.lth Lift L L I | n . e
Without Lift . . . . . . .,

* Optional manufacturers egquipment
to accommodate all chair widths.

* * = = & o s a =

L

L T ]
P ]
.
.
.

'
o+
.

. -

- = = = =

- v o+ s 4 s = e

12.5" x 1.53" bisc
13.00" x 2.5" Drum
Power
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« 63 or 130 (Depends on Accessories)
+ 50 amp @ 20 amps./hr. rate
Stepwell and Dome

. .

18 ~ Steel

16 and 24 Steel

1.5" Fiberglass

0.375" Plywood-Rubber Cover

Siiding Tinted

.« s s+ a s

Colling

52" x 50" or 70" x 50"
41.0" x 29.5"

+ Electric~Hydraulic

+ Included

» 1100
.6 Ft.
« Power

e o=

Cable

+ Hayne
v Side,
+ Wheels

» 19¢
T outside of wheels*

Front, Rear

« Manual
* Front - Chassis supplied
Rear - 35,100

.

v

11 ko 17
sup to 20

is avallable
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Transette XT Interior With Wheelchair Lift

Figure 25. Wayne Corporation Transette XT --
Small Bus. L
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Transette XT Standard Entrance

Transette XT Standard Interior

Figure 26. Wayne Corporation Transette XT --
Small Bus.




If particular aspects of a vehicle do notrsuiﬁ an operator’s
service needs, it may be possible to have them changed by the
vehicle manufacturer. Alterations in design, however, may
result in a higher purchase price. '

Ags shown in Figure 27, the add-on body of these vehicles
is typically constructed around a steel frame added to the
chassis. Often these vehicles are very similar in construction
to school buses, and in most cases can be built according to
school bus construction standards. Several manufacturers of
typical small buses are listed in Table 16.

Bmall buses are larger than modified vans and can carry
more passengers. These vehicles are of two general size
categories--12 to 16 passenger and 16 to 22 passenger.
Schematic diagrams showing typical interior and exterior
dimensions of a 12 and 20 passenger small bus are shown in
Figures 28 through 31. Because of the increased size of these
vehicles, they can more easily accommodate wheelchair passen-
gers, or a mix of wheelchair and ambulatory passehgers.

Table 17 gives a.comparison of the relative size of standard
production vans, modified vans, and small buses.

The increaéed size of the small buses does limit road
maneuverability somewhat compared to the van or the modified
van. However, these vehicles are still small enough that
this does not usually represent a problem. '

Typical standard and optional equipment is virtually the
same as for the modified vans, as shown in Table 18. However,
standard equipment does vary between manufacturers, and care-
ful consideration should be given to the practical need for
optional eguipment. Manufacturers offer a selection of chassis
type and wheelbase, with the gross vehicle weight ranging from
about 10,000 pounds up to.l8,000 pounds for vehicles with a
seating capacity of 22 or less. Although gasoline engines are
more common, at least one manufacturer offers a small bus with
a diesel engine.

Small buses also usually offer a wide variety of interior

options and seating arrangements. Typical seating arrangements
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Figure 27. Small Bus Bodies are Generally Constructed
Around a Steel Framework,
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TABLE 16

REPRESENTATIVE MANUFACTURERS OF TYPICAL SMALL BUSES
FOR TRANSIT USE

Carpenter Body Works, Inc.
Mitchell, Indiana 47446
(812) 849-3131

Coach and Equipment Sales Corporation
Post Office Box 36

Penn Yan, New York 14527

{315) 536-2321

Superior Division

Sheller Globe Coxporation
1200 East Kibby Street
Lima, Ohio 45802

(419) 227-7777

Wayne Corporatlon

Wayne Transportation Division
Richmond, Indiana 47374
{317} 962-7511
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Figure 28. TYPICAL EXTERIOR DIMENSIONS FOR A
‘ 12 PASSENGER SMALL BUS, '
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Figure 29. Typ|CAL INTERIOR DIMENSIONS AND SEATING
ARRANGEMENTS FOR A 12 PASSENGER SMALL BUS .
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Figure 30. TYPICAL EXTERIOR DIMENSIONS FOR A
20 PASSENGER SMALL BUS .
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Figure 31. TYPICAL INTERIOR DIMENSIONS AND SEATING
ARRANGEMENTS FOR A 20 PASSENGER SMALL BUS»
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TABLE 17

DIMENSIONS FOR VANS, MODIFIED VANS AND SMALL BUSES
(1980 VEHICLES)

Overall
Length (ins)
Width (ins)

Height (ins)

Interior
Length (ins)**
Width (ins)

Headroom (ins)

GVW (lbs)

Wheelbase (ins)

Seating Capacity

178

80

91

69

52

6,050

110

5

vVans

i

*Higher value generally
mounted on the roof.

**Measured from the back

vehicle.

Modified Vans

227
80
84

137

71

54

8,550

138

15

220 - 227
80 - 94.5

101 - 115%*

131 - 137
69 - 82
64 - 74
9,000

127 - 138

9 - 16

Small Buses
233 - 280
80 - 96
93.5 -~ 117
130 - 220
79 - 90
63 - 78
10,2506 - 18,000
125 - 167
12 - 22

indicates the addition of air conditioning

of the drivers seat to the rear of the
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TABLE 18

TYPICAL STANDARD AND OPTIONAL EQUIPMENT FOR SMALL BUSES

Standard Equipment

Dual Rear Wheels

Power Steering

350 or 360 V-8 Gasoline Engine
3 Speed Automatic Transmission

10,000~18,000 1lb Gross Vehicle
Weight ' '

Heavy Duty Shock Absorbers
30 to 36 Gallon Fuel Tank

Heavy Duty Battery and
Alternator -

Sliding TrahsitmType Tinted
Windows

Transit Ty?e Neoprene Seats
Rubber-Covered Plywood Floor
Front and Rear Heaters
Insulation in Walls and Roof

Windshield Defrosting and
Defogging System

Exterior Lighting Meeting Federal

Motor Vehicle Safety Standards

Passenger Entrance and
Emergency Exit

Interior and Exterior Rear
View Mirrors

Driver Controlled Passenger
Lighting

56

Optional Equipment

Air Conditioning -- Front.
and Rear

Wheelchair Lift or Ramp

Wheelchalir Securement
Devices

Folding Passenger Seats
(Flip-Type)

Removable Seats
Brake Retarders
Roof Vents

Increased Capacity Cooling
Systems

Increased Output Passenger
Heaters

Increased Output Batteries
and Alternators (recommended
with wheelchair 1ift)

Larger C.I.D.'Gasoline.Engine
Diesel Engine

Rustproofing

Citizens'® Band Radio
Destination Signs

Fire Extinguisher

First Aid Kit

Emergency Road Kit

Larger Fuel Tank




H
i
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for small buses are shown in Figures 29 and 31. Adding accom-
modations for a wheelchair will generally eliminate room for
two standard passenger seats unless removable or foldiﬁg seats
are used. |

The initial cost of a small bus can range from approxi-
mately $14,000 to over $35,000 (1980 model year) depending on
the vehicle size and optional equipment ordered. Air condi-~
tioning units for small buses are expensive, ranging from
$2,500 to $3,800. Generally, the same types of lifts that
are used on modified vans can be used on small buses (1980
cost between $2,000 and $4,000 per unit installed); however,
larger lifts, with a higher rated lifting capacity are avail-
able. The State of Michigan specifies a minimum lifting

capacity of 750 pounds for lifts used on both modified wvans

‘and small buses (MDOT).

The Vehicle Equipment Selection Process

Selecting the right vehicle for a particular type light-
weightfbus transportation service can be a difficult task.
However, matching the proper vehicle with the type of service
can strongly improve the efficiency of the operation. In at
least one state, experience indicates that the efficiency of
service provided by Section 147 program (rural public trans-
portation) operators was sometimes lacking because the wrong
size vehicle was purchased (Hayes, 1979). Larger vehicles
(16-20 passenger) appear more efficiently utilized for longer
trips, While smaller vehicles (6-8 passenger) seem better
suited for dial-a-ride type door-to-door service for short
trips. The vans and modified vans can become uncomfortable
for passengers when carried over long distances due to the
limited interior space, and are usually impractical for pas-
senger loads of more than twelve. A twenty-passenger small
bus may be difficult to maneuver in city traffic or in narrow
city streets. A twenty-passenger bus is also too large for

efficient use with small passenger loads. Using one size of
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vehicle for all types of service can be a costly mistake.
Therefore, it is important to carefully plan service needs
prior to the purchase of a vehicle.

The planning of service needs requires, at a minimum, the
determination and evaluation of the elements shown in Table 19.
Each of these elements may influence the size, type, and num-
ber of vehicles required.

As a general guide, the vehicle should be large enough
to accommodate approximately 1l-1/2 times the estimated maximum
demand. The estimated mix of wheelchair and seated passengers
must also be considered. It is clear from the material de-
scribing the size of light-weight accessible buses that if it
is anticipated that three or four wheelchair passengers will
be carried along with four or more seated passengers, a 20
passenger small bus will be required.

The characteristics of the service area influence both
the size of the vehicle seiected and the type of optional
equipment desired. The width of the streets in the service
area, and the need to maneuver the vehicle in driveways or
cul-de-sacs, may require a vehicle with a short wheelbase and
small turning radius. Generally, the shorter the wheelbase,
the shorter the overall vehicle length, and the more maneuver-
ability offered. For areas with a hilly terrain it may be
required to have a vehicle with a low gear ratio in final
drive. However, the need to travel long distances on level
ground at high speeds would indicate that a high gear ratio
is required. Extremes in'climate, either hot or cold, would
indicate the need for an auxiliary air conditioner or heater.
The size of the service area and the fueling opportunities
available may dictate the need for a larger-than-standard fuel
tank. The availability of service opportunities may also
dictate the selection of a particular vehicle since local
dealership sexrvice, especially for work done under the vehicle
warranty, can séve a great deal of time when problems occur.
Finding local service for certain vehicles may be difficult,

however, especially for vehicle body repairs and wheelchair
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1. Type of Service
» Demand Responsive
+ Fixed Route
+ Special Service
2. Service Characteristics

65

* Number of Trips per Day
* Length of Round Trip

*+ Time of Day

TABLE 19

ELEMENTS FOR PLANNING SERVICE NEEDS

3. Demand Characteristics

¢« Maximum Number of Passengers
to be Carried at One Time

* Mix of Wheelchair and Seated
Passengers to be Carried

4. Service Area Characteristics
 Terrain and Condition of Roads
 Size of Service Area

« Type of Street System

* Climate



l1ift maintenance.

To maximize vehicle utilization, it is usually preferable
to select the smallest vehicle (while remembering that some
reserve seat capacity is desirable) that can safely' and com~
fortably accommodate the anticipated demand. This may require
the selection of two or more vehicles of different sizes,
which will also increase the flexibility of your service.

Some possible guidelines for matching vehicle size and
type of service developed by the Michigan Department of
Transportation for rural public transportation operators are
shown in Table 20. These guidelines may be helpful when
determining which type of vehicle to select for many types
of transit use.

The number of vehicles required by a particular system
is dependent on the service type, demand, size of vehicle
selected and the characteristics of the service. A careful
evaluation of the anticipated number of trips per day, length
of time required to make each trip, and the time of day each
trip will be made should indicate the number of vehicles of
each size needed.

It is desirable to provide a transit operation with back-
‘up vehicles, that is, vehicles that are kept in reserve for
use when other vehicles break down, or for use in limited
special service. Small systems, those with only one or two
vehicles, may not be able to provide for a back-up wvehicle
and will need to rely heavily on preventive maintenance to
keep the system operative. Larger systems may be able to re-
duce their need for back=-up vehicles by establishing a good
preventive maintenance program coordinated with a policy of
off-hour maintenance and repairs. As a "rule of thumb" for
estimating the number of extra vehicles required for systems
of varying fleet size, the information in Table 21 should be
helpful. Keeping vehicles in reserve may be difficult, since
operators are often under pressufe to use all available vehi-

‘cles to a maximum.
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TABLE 20

GUIDELINES FOR MATCHING VEHICLE SIZE AND SERVICE TYPE

Service Type

I. Demand Response
Operating Patterns -
II. Fixed Route
o Service Patterns
III. Special Service
Transportation
Source: Hayes (1979), pp.

Variation of Service Type

A,

9-10.

"Pure Demand" - same day
door-to-door service within
a small area.

"Advance Reservation” - planned
trip service. Usually scheduled
24-hours in advance of trip

"Fixed Schedule™ - vehicle follows
a prescribed path with defined
pickup points

"Route Deviation" - vehicle leaves
Fixed route to pick up or drop off
passengers .

"Group Service" -~ single point to
point service

"Agency Client" - freguent human
service trips to and from agency
locations

"Subscription Service" - normally
work trip service. Also includes
standing orders

Vehicle Size

8-12 passenger

8-12 passenger or
larger depending on
trip length, demand
and terrain

16-19 passenger or
larger depending on
trip length

12-16 passenger, l1l6-
19 passenger depend-
ing on terrain

Size determined by
number of passengers

12~16 passenger, 16-
19 passenger depend-
ing on terrain

8-12 passenger, lLZ-
16 passenger depend-
ing on trip length



TABLE 21

BACK-UP VEHICLE REQUIREMENTS

FLEET SIZE ' NUMBER OF BACK-UP VEHICLES
Number of Vehicles

up to 7 _ 1

8 to 20 2 or 3

20 or more | 1 per 10 vehicles in fleet

SOURCE: The Institute of Public Administration (1975},
page IV-6.
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Optional Equipment

The optional items selected for a light-weight accessible
bus will often improve the gquality of service offered. How-
ever, these items may also contribute to maintenance or other
problems. Examples from Michigan experience with optional
equipment include:

*Air Conditioning: Original equipment units are gener-
ally the most reliable in terms of maintenance. How-
ever, they are usually only effective for cooling the
area near the driver. Other add—-on type units are
available which are capable of cooling the entire in-
side of the vehicle, however, maintenance appears to
be a continuing problem with these units. A major
reason for this 1is improper installation. Experience
has found that, in some cases, air conditioning hoses
were mounted directly to the underside of the vehicle
with no consideration given to protecting the hoses

! from rubbing against the frame and wearing through.

é After a few road miles the hoses would become frayed
i and burst or leak. Electrical wiring can also be
troublesome. Such things as combining 8 gauge and 16
gauge wire leading to terminals will cause the system
to "blow out". Service for these types of units may
be difficult to find (Hayes, 1979).

*Auxiliary Rear Heaters: "These units are effective in
the larger vehicles for heating the passenger compart-
ment., Experience has shown that maintenance problems

relate primarily to the installation of the unit." (1)

*Crulise Control: "These are ineffective for short, stop
and go trips, but may save energy on long highway
trips. These units create additional maintenance
problems." (2)

«Tinted Glags: "A must with air conditioning. This
reduces the rays of the sun coming through the windows
of the vehicle." (3)

*Heavy Duty Electrical System: "Proved effective when
additional electrical equipment was added to the
vehicle and helped prevent overloading." (4)

*Heavy Duty Suspension System: "Provided more dura-
bility to the vehicle and added extra life. This
system helped prevent major breakdowns of suspension
springs and shock absorbers.®™ (5)

sLuxury Seats (thick cushions): Ease hardness of
heavy suspension.
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*Engine Block Heater: "Helped provide good engine
starting in the colder climates. Most beneficial to
projects that had no inside storage for their vehi-
cles." (6)

*Luggage Rack: "A useful accessory to store and hold
packages, however, in most cases it reduces seating
capacity or obstructs passenger movement. Can create
time delays in schedules if driver has to assist
passengers." (7) '

*Power Steering and Brakes: "A great aid to the driver
of a transit vehicle which allows better maneuver-
ability. Provides a better turning radius and allows
for smoother stopping." (8)

«Two-Way FM Radio: "Excellent method of communications
for dispatching and scheduling. Provides emergency
usage in case of a breakdown, accident or passenger
problem. Mobile units and base station total a large
expense." (9)

*CB Radio: "Proved worthwhile in areas of low CB usage.
Range is limited and reception is not as good as a
2-way FM radio." {10) Some areas have experienced

FCC licensing problems. Channel 9 is good for emer-
gency calls, since it is monitored by police.

New Vehicle Checklist

Taking delivery of a new vehicle can be a disappointing
experience, especially if a new vehicle is accepted prior to
a careful and thorough inspection. New vehicles may often be
delivered with parts missing, faulty workmanship, or in a
condition which does not meet specifications. If possible,
the vehicle should be inspected at the dealership prior to
taking delivery. )

A new vehicle acceptance checklist that is used by the
State of Michigan for all new bus purchases is shown in
Appendix B. A checklist of this type should be filled out
for each vehicle purchased. The person performing the inspec-
tion must be familiar with any vehicle specifications supplied
to the manufacturer at the time the vehicle was ordered. If
the vehicle does not pass the inspection, for whatever reason,

it should remain at the dealership until the problems can be
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rectified. This may delay pﬁtting a vehicle into operation,
but in the long run it will save much time and money by re-
ducing repeated trips back to the dealer for repairs.

Do not hesitate to:

L. Road test the vehicle and check:
a. the steering;
b. the transmission:
Ce the brakes.
2. Operate the wheelchair 1lift and check for:

a. hydraulic leaks;

b. rough or hesitant operation;

c. proper operation of the manual override;

d. proper operation of the automatic stop
(if so equipped).

Most importantly, be familiar with what the equipment is
supposed to do, and make sure it operates properly. Manu-
facturers will usually supply operating instructions for each
vehicle including descriptions of individual components.
‘State agencies may be able to aid in the familiarization pro-
cess by identifying seminars, workshops, showcases or equip-
ment displays available in your area. Other operators may

also be willing to help by showing you their equipment.

New Vehicle Warranty

Briefly, a warranty is an agreement by a vehicle manu-
facturer that for a specified period of time and/or for a
specifiéd mileage, the manufacturer will pay for any repairs
necessary to correct defects in the assembly or the components
of a vehicle. A new vehicle warranty can be an extremely
valuable item. However, the light-weight transit vehicles
described in this text are generally not constructed entirely
by a single manufacturer. Hence, problems may arise as to
the areas of warranty responsibility for each manufacturer
involved in the construction of the finished product. It is
vital that the purchaser be aware of the requirements and
limitations of the warranties on each vehicle, and be informed

as to the warranty responsibility of each manufacturer involved
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in the production of the vehicle or any optional eguipment
which may include a warranty.

- In general, warranty work is performed by the dealer who
sells the vehicle. 1In the case of a composite vehicle such
as a small bus, the engine and chassis are under warranty by
the company which manufactured these parts, and the body and
wheelchair lift are under warranty by the body manufacturer.
Thus, a vehicle with a Transette body built onto a Chevrolet
chassis will be under warranty by both the Wayne Richmond
Corporation and the Chevrolet Division of General Motors. If
repairs are needed on the engine, the drive train, the front
end, or any other part of the chassis assembly, the local
Chevrolet dealer will perform the repairs. Warranty work on
the coach body will be performed by the local Wayne Corporation
distributor. ,

In places where there are no dealerships for chassis or
body within easy reach, arrangements can be made for local
mechanics to perform repair work and be reimbursed by the
manufacturer under the terms of the warranty. It is important
that these arrangements be made in advance; clearance must be
obtained from the manufacturer's state or district representa-
tive. Manufacturers may refuse to reimburse unauthorized re-
pair work, and in some cases, unauthorized repairs or modifi—
cations may void the warranty. So where vehicles are operated
in isolated areas, it is especially important that arrangements
for warranty work be made as part of the basic planning of
the operation. |

Both chassis and body components are usually under war-
ranty for one year or 12,000 miles of service, whichever comes
first. Every manufacturer's warranty contains exceptions,
however. For example, adjustments in body part fit or carbu-
retor settings must be made wifhin %0 days on GM, Ford and
Dodge vehicles. On Ford vehicles, friction parts such as brake
linings and windshield wiper blades are under warranty for 6,500
miles. Some body manufacturers will only warranty electrical

parts for 90 days. Because warranty provisions do vary among
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manufacturers, it is important that purchasing agencies under-
stand the exact terms of each vehicle's warranty before the
time of purchase. |

Warranty provisions are always conditional upon a certain
specified standard of maintenance by the vehicle operator.

Recommended maintenance for a vehicle in heavy passenger ser-

vice may exceed minimum warranty provisions. Operators should

be familiar with the terms of the warranty on each of their

vehicles, since failure to perform the minimum maintenance

specified by the manufacturer may void the warranty.
As with any legal contract, there may be an element of
negotiation in any warranty matter. If a vehicle shows a

clear defect in parts or workmanship, manufacturers will

usually honor their warranty. If a vehicle has clearly been

i abused by the operator, then the manufacturer may refuse to
| reimburse repairs resulting from that abuse. Where there is
some question about responsibility for a malfunction, most

manufacturers will be willing to negotiate a partial settle-

i .

1 L ment. No hard and fast rules can be given for these situations,
k but operators can put themselves in the best possible bargain-

!

'ing position by:

1. Dealing with authorized dealers and mechanics.

2. Keeping up a high standard of maintenance and
good records.
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Section-I1 Wheelchair Lifts and Restraint Equipment

To make a transit system accessible to passengers with
wheelchairs, probably the most important pieces of optional
equipment are the wheelchair 1ift and wheelchair securement
devices. It is important that an operator be informed as to
the types and limitations of available equipment, and be

ﬂ knowledgeable in the care and handling of the equipment pur-
| chased.

The technology needed to accommodate wheelchair users on
public transit vehicles is still in an early stage of develop-
ment. At present, light-weight accessible buses are not de-
signed specifically to accommodate passengers using wheelchairs
s0, to some extent, all of the wheelchair 1lift and securement
equipment curfently on the market represent an attempt to make
existing vehicles accessible to wheelchair~users. A great
deal of further research and development is needed before a
completely satisfactorxry solution is achieved.

Several manufacturers produce ramps that can be used on

vans or small buses to load wheelchalir passengers. Ramps have

several major disadvantages, which include:

1. The incline is usually too steep to allow a
wheelchair passenger to independently enter
a vehicle. '

2. A heavy passenger and wheelchair will require
a rather strong individual to help them enter
and exit the wvehicle.

3. In adverse weather conditions (snow, ice, etc.)
ramps can be extremely dangerous.

Transit managers should seriously consider whether these prob-

lems can be resolved prior to ordering ramp equipment.

Wheelchair Lifts

Basically, there are two types of wheelchair lift machinery
presently available. The first type is a small electric or
electro-hydraulic elevator, consisting of a platform which

unfolds or swings from the side or rear of the vehicle through

68




doors separate from the main passenger door. Manual operation
or an electric motor will move the platform from vertical
{stored position) to horizontal (positioned for use), and
hydraulic pistons or an electric motor will lower and raise
the platform from the height of the wvehicle floor to the
ground and back. Examples of platform lifts are shown in
Figures 32 and 33. Platform lifts are the type usually used
on vans and small buses, and models are available that are
stored inside or outside the vehicle.

Platform lifts are also available that swing out from the
vehicle side door rather than folding down. These rotary
platforms are typically smaller and lighter weight than the
folding type, and are designed primarily for use on privately
owned vehicles. This type of platform lift usually requires
that the vehicle be equipped with a sliding side door rather
than the double folding doors. Folding platform 1lifts can be
used on a vehicle with a'sliding or folding doorway. A list
of several manufacturers of platform-type wheelchair lifts is
shown in Table 22 along with the characteristics of the lifts
produced.

With the second type of lift, the steps of the main
entrance-way rearrange themselves into a flat platform, which

~then raises and lowers hydraulically. No separate door is
.needed with this in-step 1ift, since the basic stairwell serves
as the 1lift area. This type of 1ift is pictured in Figure 34.
At this time the in-step lifts are designed primarily for use
on the larger 30 to 50 passenger transit buses, and have only
recently (1980 model) been made available on the Superior
Transliner type vehicle discussed in this report. Therefore,
only a passing mention of in-step lifts will be given here.

The in-step lift may be operated from the driver's seat;
the platform lift requires that the operator either ride the

lift platform along with the passenger, or stand.alongside the
vehicle to work the controls.

Three distinct degrees of power operation are available
with platform-type lifts. The most fundamental is the power
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TABLE 22

WHEELCHATR LIFT MANUFACTURERS' SPECIFICATIONS

<L

Platform Manual | Safety [Hand | Control |[Warranty
Load Power . Powered Stow Stow Lift Door |Dimensions Oyer- Shut- [Rail 8y
Manutacturer Capacity Mode Operations Operations [|Llocation | Location (Inches) ride Off
{Lbs.) [E H E/H | Up Down Stow Door [Fold Rotary I S R SP [T P A E
Braun Corp. ' ..
L-200 Bustift 750 X X X op X X X X X% 44" 730 X op X[1yr P& W
Coach & Equipment . .. X ’
Series [V 750 X X X op X X X 44" "34 0p op X TyrP &
Collins Industries _ _
W-29 1100 X X X op X X . X X X - 443 32 P op op |1 yr P&
Orive-Master 400 H X X X oP X X X 48 33 X X X XilyrP&H
iebitity Dynamics ' '
Inc. Mark 1 750 X X X X oP- X X X X 40 304 XllyrP &Y
Para Industries, : . ‘ I yr except:
Ltd.. 600 X X X X op X X X X 39 36 X X X[ Hydraulics,
Reb Manutacturing : - 90 days P & W
Ing. 2-in-1 1000 X X X X X X X X X 37% 30 X X op %1 1 yror 12000
iy . miles P & W
Micon Corp.
R-30A 600  |X X X X op X X X X 44 305 X X oP Xl]1lyrP &WH
Skillcraft " . . -
‘Industries, Inc. 200 % X X o o X X X X 42 32 bt X X 1yrP&W
Total MobiTity, . ‘ ‘
Ang. ' 750 X X X 0P X X X 36 36 X X X Xl1yrP &W
Timesavers
Products, Tnc. 500 X X X X X X X X 40 34 X grgoaths
E = Electric 0P = Optional I1=1Inboard § = Side 0P = Optional P=Passenger P&W =
H= Hydrau}ic = Qutboard R = Rear A=Attendant Parts &
E/H= Electric- SP = Special E=Either Workmanship

Hydraulic Dooyr
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movement of the 1ift up and down. All platform lifts are
equipped in this manner, with a manual override available on
some models in case of power failure. The stowage operation,
that is, the folding of the platform from horizontal to vertical
for storage or vice versa for use, is a power operation on
some models. Manual stowage or deployment of a platform is
not difficult so that the power fold operation is not con-
sidered a necessity. Lifts egquipped with the power fold
operation are sometimes referred to as being “semi-automatic“
or "fully-automatic" depending on the manufacturer. The term
"fully-automatic" may also refer to a lift equipped with a
power operation for opening and closing the lift doors as well
as stowing or deploying the platform. It is recommended that
complete clarification be obtained with respect to the manu-
facturers' definition of "fully" and "semi" automatic lifts.
While the "semi” and "fully" automatic modes of operation do
add a certain level of convenience to the lift operation, they
also invariably add to maintenance problems.

It is important that once a lift is purchased that spare
' parts and manufacturer's service be available. A good lift
can ocutlive a bus or van, and can be reinstalled in another
vehicle provided spare lift parts can be obtained. Check the
track record of a manufacturer prior to purchase. Be as sure
as possible that a company will still be in business_a few

vears from now.

Lift Features

It is extremely important that a wheelchair lift exhibit
several minimum characteristics for safety considerations as
well as the prolonged operational abilities of the 1lift unit.
Detalled procurement specifications describing minimum required
1ift characteristics have been adopted by several Government
agencies including the Department of California Highway Patrol
{DCHP, 1979), the Michigan Department of Transportation (MDOT},
and the North Central Texas Council of Governments (NCTCOG:;

Ryden, 1977). Several of the minimum recommended 1ift
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characteristics are summarized in Table 23. It is recommended
that the sample procurement specifications for lifts (see
Appendix A) be reviewed prior to purchase, and that a minimum
specification be supplied to the manufacturer. This is to
insure that the lift will meet service needs.

_ In addition to these minimum requirements, there are sev-
eral characteristics related to lifts that are considered de~
sirable. Some lifts may be equipped with an automatic shut-off
mechanism which is activated when the 1lift contacts the ground
or some obstruction such as a curb, rock or tree branch. This
is a useful option and can help prevent damage to your equip-
ment, or injury to the operator. '
| Some lifts also come equipped with a hand railing for the
wheelchair passenger. This is mounted on the platform, and
usually folds down across the platform when not in use. This
type of railing can help prevent the wheelchair from rolling
off the platform when held by the wheelchair occupant. This
also lends a sense of security to the wheelchair passenger.

It is desirable that the moving mechanisms of the 1lift,
including chains, belts, and gears not be exposed. Exposed
parts can become clogged with dirt, snow or ice, and even if
they are set away from the passenger accidents can happen.

It is also important that the lift controls be located
such that either the bus driver or the user can operate the
equipment. When the lift is in operation the bus driver or
other attendant should be either on the lift platform or next
to it outside of the vehicle. 1In either case the driver will
be in a position to have a clear view of the 1lift and wheel-~
chair, and be able to aid the user in case of an emergency.
Figure 35 shows the correct positions of the attendant when

operating a wheelchair 1ift, and assisting a passenger.

Lift Location

There are advantages and disadvantages of having a plat-
form 1ift mounted at the vehicle side door or rear door. Rear

mounted lifts may be better suited for rural operations where
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TABLE 23

SUMMARY OF MINIMUM LIFT CHARACTERISTICS

Lift Capacity (lbs) DCHP - 595
MDOT - 750
NCTCOG - 1,000

Usable Platform Dimensions

(Minimum ins. of Length MDOT - 42.5 x 32.5
times Width) NCTCOG - 42 x 32

Platform must have a non-skid surface.
Platform must have front and side anti-roll-off barriers.

Lift must be capable of manual operation in case of power failure.
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Operating the Lift Assisting the Passenger

Figure 35. Proper Position for Attendant When Operating

Note:

Lift and Assisting the Passenger
On and Off the Platform.

For safety, the wheelchair passenger should face away
from the vehicle when using the 1lift.
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access to the curb side of the vehicle may be impractical due
to road side ditches, tall grass, heavy snow or narrow drive-
ways. Rear mounted lifts may also be more accessible in areas
where one-way streets restrict boarding from the side of the
vehicle. Rear mounted wheelchair lifts that are stored outside
the vehicle are not practical in cold climates where snow or
freezing rain is common during the winter months. Constant
snow removal is time consuming and a nuisance, and freezing
conditions will render an outside 1lift inoperative. However,
rear mounted lifts stored outside the vehicle may be completely
suitable in warm climates, and they do afford greater interior
' passenger space. ' '

Side mounted lifts may be better suited to most urban
applications where curb side passenger pickup is common.
Also,-side mounted lifts may eliminate some of the potential
- hazard of severe passenger injury'in the event of a rear end
collision while the lift is in operation. A rear end colli-
sion can render a rear mounted 1lift inoperative, leaving pas-
sengers stranded on board. The decision of where to mount
the 1ift should be made only after careful consideration of
how and where the vehicle and l1ift are to be used.

Regardless of where the lift is mounted it should be re-
membered that maneuverability of a wheelchair inside a wvehicle
is extremely restricted.  This is especially true for the
modified vans. As a rule the first wheelchair on the vehicle
will be the last one off. This should be taken into account
when planning the passenger pickup and delivery schedule.

If not carefully planned the driver will waste time loading

and unloading passengers several times.

Lift Malintenance

The basic problem with lift equipment is that light ma-
chinery must be made to do very heavy duty work while exposed
to extremely destructive elements, especially temperature

extremes, water, dirt, mud, gravel, and salt-induced corrosion.

78




A piece of equipment that worked well under laboratory condi-
tions may be unable to stand up to continuous use in rural
areas and in the climate of the northern states, particularly
where salt is used heavily for ice-removal.

Lift maintenance is of prime importance from both a safety
and operational viewpoint. Proper maintenance will prolong
the operational 1life of a lift and decrease safety hazards.

A minimum lift maintenance program should include:

1. A daily pre-operative safety check.

a. Run the 1lift through one completée cycle to
be sure that it is operable before attempt-
ing to pick up a passenger and also to check
for seal leakage and the binding of hardware.

b. Check for frayed or damaged 1ift cables,
hydraulic hoses, or chains.

c. Check for physical damage and jerkey opera-
tion. Look for hazardous protrusions,
exposed edges, etc. Make sure that all
such protrusions are adequately padded and

" protected.
d. Check all fasteners. All bolts should be
snug.
e. Make sure lift is properly secured to the

vehicle when stored.

E, Make all necessary repalrs immediately.
Do not use a 1lift in an unsafe condition.

g. Clean the 1ift completely of dirt, mud,
gravel and corrosive elements such as salt.

2. Weekly maintenance.
a. Lubricate all rubbing and bearing surfaces.
b. Lubricate sliding extension channel.
c. Check and lubricate manual controls.

(only lubricate the 1lift with the manu-
facturers'! specified lubrication material)

Lift equipment is also vulnerable to damage by improper
operation, since the amount of force needed to 1lift a heavy
wheelchair (up to 300 pounds or more) will quickly inflict
serious damage if the operator makes a mistake. Platform-type

lifts having long hydraulic pistons can be damaged by allowing
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the platform to drive against the ground. An automatic shut-
off mechanism‘is especially useful for preventing this type

of damage. Likewise, if any moving part is allowed to jam or
bind, serious damages can result; a corroded or frozen hinge
on an in-step lift can be broken by the force of the other
machinery. On some equipment, care must be taken not to press
two control buttons at once, or a short circuit could blow
fuses.

Most of the lift machinery currently available can be
made to give acceptable service if operators and maintenance
staff take into account the limitations of the machinery and
the magnitude of the wear and tear it receives. None of the
equipment 1s especially complicated, although a few components
on gome lifts may not be heavy enough to consistently do the
job for which the 1ift was designed. To keep lift machinery
running reliably, three things must be done.

1. Be sure that the lift equipmeht is correctly

installed. Unfortunately, the only method of

doing this may be to return the vehicle to the
vendor to investigate chronic problems.

2. Train all drivers thoroughly in the proper
operation of the lift, and make sure that they
all understand what will damage the equipment.

3. Far exceed the manufacturer's specifications on
cleaning and lubrication, and keep all parts
properly tightened and adjusted.

Wheelchair and Passenger Restraints

Wheelchair restraint or securement equipment is also in
an early stage of development. _Photographs showing several
types of equipment are shown in Figures 36 and 37. The prob-
lem of securing a wheelchair-using passenger is really the
problem of securing a passenger who must remain seated in a
lightly-constructed, semi-collapsible chair throughout the
ride. Several restraints now in use secure the rear wheels
of the chair, and will hold a wheelchair in place in the course
of a normal, safely-driven passenger trip. But even a well-

secured wheelchair provides very little protection for the
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Figure 36.

Wheel-locking Wheelchair
Securement Devices,
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Adjustable Metal Clamps Secure Both Sides
of the Chailr to a Bracket on the Floor

Cargo~type Belts Secure the Chair
to Brackets on the Floor

Figure 37. Frame-locking Wheelchair Securement Devices.
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passenger in the event of an accident.

Tests have shown that when secured in an aisle~facing

~position on the vehicle, a standard wheelchair gives very

poor lateral support and will collapse in the event of a front
end collision (Schneider and Melvin, 1978). When front-facing,
the wheelchair and the passenger will both pitch forward in

an emergency stop or if a front end collision occurs. If the
passenger is properly secured in the wheelchair, the front
facing position is relatively safe provided there is nothing
located in front of the wheelchair which the passenger might
strike. A wheelchair facing the rear of the vehicle must be
supported from behind by a bulkhead, railing or other structure
which will completely prevent the chair from rotating backwards
on its own rear axle. This is extremely important because

left freé, a standard wheelchair will rotate over the rear

axle and cause serious injury to the passenger.

-Some manufacturers of the wheel-type gecurement devices
have coordinated these with a passenger seat that folds up out
of the way when a wheelchair passenger is to be secured in its
place. This is commonly referred to as a "flip-seat", and is
used when there is a need to maintain as much standard seating
space as possible (see Figure 38).

At least two manufacturers produce wheelchair restraint
devices that secure the frame of the wheelchair as opposed to
the rear wheels. One such device, shown in Figure 37, is a
metal structure that is fastened to the floor of the vehicle.
This arrangement may reduce-the pitch of a forward-facing
wheelchair during an emergency stop. However, these units
will not increase the structural integrity of the wheelchair
in a side-facing position. These units are also available
with a removable two passenger seat. Another device for
securing the frame of the chair, also shown in Figure 37, uses
carge belts that clip onto the chair frame and fasten to the
floor of the vehicle.

The variation in chair and wheel size among wheelchairs

now in use may make it necessary to readjust the securement
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setting for each separate passenger, which can be a clumsy

and time-consuming procedure. However, restraints must be
capable of securing wheelchairs of various sizes. Wheel-type
restraints cannot be uséd with wheelchairs having low profile
wheels and tires on the front and rear of the chair. However,
in simulated crash tests, straps or belts which wrap around
the frame of a wheelchair have been found to be an ineffective
procedure for securing a wheelchair inside the vehicle because
the chair itself has no lateral strength (Schneider and Melvin,
1978). |

It is strongly recommended that wheelchair passengers be
secured in addition to securing their chair. Standard bus-
or "truck-length" safety belts are commonly used for this pur-
pose, although these have limitations. For example, when the
passenger faces sideways, lap restraints will not completely
prevent the passenger from lateral movement in the event of
an accident. As noted earlier this can cause damage to the
wheelchair, and injury to the passenger. When facing forward
a lap restraint alone will not prevent the upper torso of a
wheelchair passenger from rotating forward during a sudden
stop. This can result in serious injury due to contact with
vehicle interior structures.

Abdominal passenger restrainté, such as that pictured in
Figure 39, have been found to successfully redistribute the
belt force applied to the abdominal region during a crash
(Schneider and Melvin, 1978). However, measured forces directly
beneath the restraint belt were still great enough to cause
possible damage to internal organs. It is recommended that
wheelchair passenger safety belts be of the type that fit
around the passenger's pelvic bone and that these be coordinated
with an upper torso restraint. Both the lap restraint and the
upper torso restraint should be anchored to the vehicle to
minimize passenger movement in the event of an accident.

Wheelchair and passenger restraint equipment should also
be inspected daily: ’
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1. Check to see that the wheelchair securement
device is intact and in good working condition.

2. A sufficient number of restraining belts should
be available to insure that all wheelchair
passengers can be secured while being loaded,
unloaded and transported.

As with the lift equipment, most commerical restraint
equipment can be made to work if correctly used and properly
cared for. Constant cleaning and lubrication will make ad-
justments easier; pins held in place by spring-loaded ball-

-and-socket arrangements must be kept well lubricated.
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Section-III Communications Equipment

Reliable two-way communications are critical to any trans-
portation service. Good communications save fuel, time and
aggravation, and constitute an important aid to safety. Sev-
eral types of communication systems are available. These
includes:

1. Two-way radio in various bandwidths.
2. Mobile telephones.

3. Telephone paging systems.

4. Ordinary telephones.

Two-Way FM Radio

A good two-way radio system is the ideal communication
system for a transit operation. Two-way radio enables a
central dispatcher to know the location of every vehicle. It

"also enables a driver to call for emergency help without having

to leave the vehicle.

There is a specific series of'steps necessary when setting
up a two-way radio system:

1. Designing the system. It takes expert knowledge

of a highly technical nature to design a two-way
radio system. Factors to be considered include:

a. Preferred frequency.

b. Service area to be covered. .

C. Exact latitude, longitude, and altitude
of all fixed equipment.

d. Number of mobiles, or vehicle radios.

= Electrical power of the mobile units.

£. Electrical power of the base station,

or central dispatch radio.

Terrain, weather, man-made structures, and the presence
of other broadcasters' signals must all be considered in the
design of a two-way radio system. Any radio system must be
closely-tailored to the individual needs of the service in

which it is being used; what will work in one place may be
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much less effective somewhere else.

For this reason, a transit operator who is not personally
familiar with the technical side of radio communications should
seek expert advice in designing a system. It may be necessary
to pay a consultant to design the system, although local
sheriff's departments, rescue squads, or colleges and univer-
sities may do this for you free of charge. It is important
to work with someone who is both knowledgeable about radio
communications and familiar with local conditions. Major
manufacturers have sales staff who will provide assistance in
designing a radio system and obtaining a license.

2. Frequency coordination. In order to minimize inter-

ference among the hundreds of broadecasters, each individual

 broadcaster is assigned a specific frequency. Certain groups
of frequencies are officially reserved for certain types of
transit operations. In general, freguencies available to
transit services are found in the 43 Megahertz (MHZ), 150 MHZ,
and 450 MHZ areas of the radio frequency spectrum.

Certain frequencies are desirable for certain service
conditions. A "low-band"” setting around 43 MHZ, for instance,
has a relatively long range. On the other hand, low-band
frequencies are subject to certain kinds of interference, and
may experience "dead-spots" in built-up areas. An ultra-high
frequency (UHF) setting around 450 MHZ will give better cov-
‘erage 1in built—up areas, and has less problem with interference.
However, a UHF frequency has a shorter range than a low-band

frequency, requires a higher antenna, and in some localities

has the disadvantage of being a great deal more "crowded" with
users. The question of the most effective frequency for an
individual operation is a very technical decision which depends
entirely upon local conditions;

When an operator decides on his preferred area of the

frequency spectrum, he must then apply for frequency coordinatiomn.

For a frequency in the 43 MHZ or 150 MHZ bandwidth, applica-
tion must be made to the National Association of Motor Bus

Operators in Washington, D.C. For a frequency in the 450 MHZ
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area, application must be made to the American Trucking Associ-
ation, also in Washington, D.C. In both cases, the applica-
tions must describe exactly the entire design of the system.
The coordinating agency will then notify the operator of the
exact frequency on which he may broadcast.

3. Licensing. 'All broadcasters must be licensed by the
Federal Communications Commission EFCC), which regulates all
broadcasting in the United States. Upon receipt of a recom-
mended frequency, the operator must submit a detailed appli-
cation for a license to the FCC describing the exact design
of the system and listing the recommended frequency. When the
license arrives, it is legal to begin broadcasting.

Remember that this procedure may take six months or more,
so allow enough lead time before you must begin two-way radio

operation.

Buying Radio Equipment

After you have designed your basic system, and while the
licensing procedures are in process, you should initiate your
agency's procedures for buying your radio equipment.

Major radio equipment manufacturers have a wide variety
of equipment available. Base station units, including dis- -
patcher's conscle and micréphone, generally sell for $800 to
$1,000. Antenna equipment may run up to $2,000 more, depending
upon the equipment réquired in a particular location. Each
mobile unit, or vehicle radio, will run at least $800 to $1,000.
There are several types of mobile units. Some can be perma-
nently installed in the vehicle. Some are removable, much
the same as an automcbile cassette tape recorder. Others can
be worn by the driver like a "walkie-talkie"” -- these portable
units tend to be more expensive than dash-mounted mobiles.

In choosing radio equipment, buy the sturdiest equipment
available, since transit radio equipment gets very hard wear.
Pay particular attention to the availability of service, and

‘buy only eqguipment which can be serviced locally.
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Citizens' Band Radio

Citizens' band radio has an extremely limited effective-
ness for regular transport’communications. Because of the
numbef of CB users, the band has become overcrowded and the
likelihood of serious interference makes CB frequencies un-

reliable for dispatch communications in most places. The

short broadcast range of CB radic also restricts its use as a
communications method for dispatching. However, in areas of
low CB usage, and where a base station is not a requirement,
the CB radio can provide an effective method of making emer-
gency -communications, énd is considerably less expensive than

two-way FM radios.

Mobile Telephones

In some areas, it is possible to install radio-telephone

‘service, so that passengers can actually talk to the driver

over the telephone. Theoretically, mobile telephone ¢communi-
cation could preclude the need for a dispatcher. In practice,
however, few transit operators use mobile telephone communica-
tion. It is the most expensive 0of all systems, with mobile
units costing around $2,000 if purchased and $70 to $80 a
month i1f leased. Also, mobile telephone service is not avail-
able in all areas of the éountry. '

Telephone Pagers

While not ideal, pagers of the kind worn by doctors may
be used under some circumstances by light-weight bus transpor-
tation systems. Each pager is a small one-way receiver; it
has no broadcast capacity. The dispatcher dials a number on
the telephone, fhe message travels along phone lines to a radio
tower and is then broadcast to the receiver.

Pager units cost about $200 each. They may be purchased
or rented; very often an operator will subscribe to a paging
service and pay a monthly rate for both the pager and the |

service.
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While one-way communication is better than no radio com-
munication, the driver's inability to answer over the paging
unit can be frustrating. In order to communicate with the
dispatcher or with another vehicle, the driver must park the
vehicle and find a telephone, losing valuable time from the
schedule.

g | With patience and ingenuity, a one-way dispatch system

ﬂ can be made to work in some instances; drivers should be given
call-in points from which they are scheduled.to telephone the
dispatcher. Local business people may allow your drivers to
use their phones on a regular basis. Where the schedule is
tight or the routes stretch over a large area, however, pagers

are generally not adeguate for radio communications.

Ordinary Telephones

It is possible to operate a light-weight bus transporta-
tion system with no radio equipment at all if passengers are

required to reserve rides in advance and each driver is given

a list of the day's scheduled boardings. As with the pagers,

drivers are given "phone-in" points where they must call the

office.

This system will serve under conditions of very light
passenger loads, or extremely regular routes and schedules.
A great deal of cooperation by passengers and drivers alike
is required to make it function. However, there are times

when there is no substitute for an instantaneous conversation

between a driver and the dispatcher.

Some points to remember:

1. Buy sturdy equipment, even if it costs more.

2. Obtain a maintenance contract on any equipment
you buy.

3. Obtain reliable advice and assistance prior to

any purchase.
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Section-IV Preventive Maintenance

Preventive maintenance means performing certain regular
maintenance procedures on a vehicle to prevent malfunctions,
rather than waiting until something goes wrong and then fixing
it. It also means performing necessary repairs promptly,  so
as to keep damage minimal. Before you take delivery on your
first vehicle, you should have firm arrangements for maintain-
ing it. A good preventive maintenance program is as important
to a successful transportation system as the purchase of the

vehicles themselves.

Maintenance Arrangements

It may be advantageous to handle maintenance in one of
several ways:

1. Contract maintenance out to commercial mechanics.

2. Arrange with other agencies, such as city or
county garages, or school bus operators, to
maintain vehicles.

3. Set up an "in-house" maintenance facility.

4, Keep some maintenance work "in-house" and con-

tract out other work, depending on the job.

Many operators handle their maintenance by the fourth
method, since certain jobs require special expertise and
machinery. However, most one or two vehicle operations can-
not afford the staff or facilities required to perform main-
tenance "in~house" on a regular basis. The major advantages

of performing maintenance "in-house" are:

1. Vehicles will have priority for attention.
2. Mechanics will be familiar with your vehicles.
3. Most important, the mechanic will be your

employee, and not someone else's.

To maintain your own vehicles, you will need certain mini-
mal facilities. In most places, it is necessary to have a
garage, or at least a building where vehicles can be brought

under cover to be serviced. Your garage should have proper
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drainage to permit the washing of wvehicles, and preparations
‘should be made for the disposal of waste motor oil.

There should be equipment for lifting and jacking vehi-
cles. If a full hydraulic hoist is out of the question, at
least have a good hydraulic jack and a set of jack stands.

Your mechanics should have as complete a set of tools as
possible. At the very least, your transportation manager or
chief driver should have a basic set of small tools so that
necessary minor repairs can be performed on the spot -- some-
thing extremely important to good preventive maintenance.

Regardless of how the maintenance arrangements are made,
the important thing is that you make them an integral part
of the initial planning of your participation in any trans-
portation program. Once the system is operating, there will

not be time to stop and make these arrangements.

Maintenance Schedule

Once you have arrahged.for your maintenance facilities

. and personnel, work with your drivers and mechanics to develop
a basic maintenance schedule. The drivers, or other attendants,
can perform an important function in vehicle maintenance
through a systematic daily inspection of each vehicle. The

" daily inspection should be made prior to each day's use of

the vehicle and should include a thorough examination of the
vehicle exterior, interior, and engine compartment. The items
in Table 24 represent the most important elements of the daily
check. Daily records should be kept for each vehicle indi-
cating any damage sustained, repairs or adjustments necessary,
and the amount of any fluid added to the vehicle. Problems
‘should be reported immediately.

Mechanics should be made aware of the minimum maintenance
requirements for each vehicle. Manufacturers' recommendations
vary for each type of vehicle, but with every vehicle, certain
maintenance must be performed either at a specific mileage or
within a specific period of time, or the vehicle's reliability

will suffer, its worklife may be shortened, and the warranty
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TABLE 24

ELEMENTS OF THE PRE-TRIP DAILY VEHICLE INSPECTION

Exterior Inspection

*Headlights
*Turnsignals
*Back-up Lights

Tires, for inflation
and tread wear

*Windshield Wipers
*Windows

*Mirrors
*Cleanliness

*Body Damage

Interior Inspection

*Wheelchair Lift
-Wheelchair Restraints
sPassenger Restraints
*Brakes

*Steering

«Transmission Selector

- *Gauges and Indicators

*Cleanliness
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Engine Compartment

-Fluid Levels
*Motor Oil
«Transmission
-Brake
*Steering
*Radiator
*Battery

*Windshield
Washer

*Belts and Hoses



provisions may be violated.

The State of Michigan recommends the following minimum
maintenance schedule for vans and small buses in passenger
service (MDOT):

Every month: .

1. Change motor oil.
2. Replace oil, air, and fuel filters.
3. Iubricate chassis.

Every 8,000 miles:

1. . Check brakes, replace parts if necessary.

2. Check wheel bearings, repack or replace if necessary.

Every 10,000 miles:

1. Rotate tires, replace if necessary.
Every 12,000 miles:

1. Tune engine.

2. Replace spark plugs.
Every 15,000 miles:

Service transmission.

2. Change o0il in rear axle differential.
As needed:

1. Spark plug and coil wires.
2. Belts and hoses.

In addition, other items of maintenance are bound to arise:

1. Rustproofing, if not included in purchase speci-
fications.

2. Alternator replacement.

3. Starter motor replacement.

4. Windshield wiper motor replacement.

5. Exhaust components, including mufflers, mani-
folds, pipes, hangers, and clamps.

6. Headlamps, and bulbs for turn signals, brake
lights, and marker lights.
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7. Vehicle interior fittings and seat materials.
8. Windshield wiper blades.
9. Wheelchair lift components.

10. Wheelchair restraint components.

Replacement frequency for these unscheduled items varies
widely with operating conditions. Unscheduled repairs will
occur in any transportation system, and preparations should
be made to take care of them gquickly.

It should be remembered that a manufacturer may recommend

a more frequent schedule for specific maintenance items, in

which case the manufacturer's recommended maintenance schedule
should be followed. '
Remember also that regular washing and cleaning are im-
portant to good maintenance, especially where salt is used
for clearance of roads and widewalks. Accumulated salt will
greatly accelerate rusting. Where chloride compounds are used
to control dust on unpaved roads, they may even cause a corro-
sion problem in summer. It is thus important to plan for
regular and frequent washing as part of basic maintenance.
Whatever arrangement you make for maintenance, the im-
portant thing is that someone must take the responsibility for
seeing to it that the maintenance actually gets done. Trans-
portation staff should understand that they are individually
and jointly responsible for the condition of the vehicles.
Drivers should be encouraged to report any malfunctions, and
the transportation manager should see to it that repairs are
performed promptly. In general,-the faster repairs are made,
the less they cost, and the better the preventive maintenance,

the fewer repairs are necessary.

Majintenance Records

A maintenance chart should be prepared for each vehicle
and kept readily accessible. It is important to be able to
check quickly to see when each vehicle is due for preventive

maintenance, and to note what maintenance still needs to be
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performed. It is equally importanf to keep complete records
of what maintenance and repairs have already been performed,
since recurring malfunctions of the same part may indicate
that corrections are needed in the operation or maintenance

of the equipment, or that changes in the design of the vehicle
or of individual components may be necessary.

Maintenance forms should be easy to find and easy to work
with. Included in Appendix B are sample forms already in use
by the State of Michigan for both the daily inspection and
monthly maintenance schedule. You may wish to design your
own record system. The exact layout of the forms may vary,
but the use of the records is crucial. Complex forms are
useless i1f no one has the time to £ill them out.

It is essential to keep a complete file of repair bills
on each vehicle. These bills will tell you a great deal about

your vehicles and the care they are receiving.

Operating Costs

It is important to have a secure source of operating funds
established prior to start-up of a light-weight bus transpor-
tation system. Seldom, if ever, do passenger fares cover
operating costs, and an outside source of subsidy is uSually
necessary. For example, for the last six months of fiscal
year 1978-1979, operating revenues (fares) only accounted for
an average of 22 percent of operating costs for 30 non-urban
light-weight bus programs operating in Michigan. The remainder
of operating expenses were met through state and local subsidy.

The magnitude of operating costs for light-weight bus
systems depends on a combination of many factors including the
number of vehicles operated, the number of passengers carried,
the vehicle miles of service offered, the terrain and climate
of the service area, employee wages, and the level of main-
tenance performed. Evaluation of several of these factors for
30 non-urban light-weight bus systems operating in Michigan

during fiscal year 1978-1979 revealed no simple relationship
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between total operating cost and any single factor. However,
as shown in Figure 40, there ig a distinct relationship between
annual vehicle miles of sexrvice and annual cost. The diagonal
lines in Pigure 40 represent the boundaries for the range of
values for 90 percent of the non-urban light-weight bus pro-
grams.

The evaluation indicated that the average values of the
operating characteristics for these 30 systems would yield a
reasonable estimate of annual operating costs. Table 25 con-
tains these summary statistics. The average operating cost
per passenger for these systems was $1.89, and the average
cost per vehicle mile was $.85.

Maintenance is an integral part of a-system's operating
cost, and it is important to set aside in advance enough money
for maintenance and repairs. Otherwise, there may not be time
to find the monéy for unscheduled repairs without a serious
disruption in service.

Your méintenance budget will depend on the type of vehi-
cle you buy, the cost of local mechanical labor and parts,
and the severity of weather and road conditions in your area.
Operators of passenger vans and small buses in Michigan advise
that a safe maintenance budget should run between $1,500 and
$2,500 per vehicle per yea?9 They note that maintenance costs
increase ag a vehicle ages, and they also note that wvehicle
parts and labor costs are among the fastest risihg costs in
the economy.

To help get some idea of how much to budget for mainte-~
nance, talk to other vehicle operators in your area, either
passenger or freight. Also contact local mechanics and parts
suppliers regarding freight and repair costs in your locality.
Don't underestimate the expense of running a passengex van Or
a small bus; this can be an expensive operation.

Current (19279) cost estimates for many of the standard
maintenance items are shown in Table 26. The labor costs

cited are approximately those for an in~house mechanic. Com-

mercial mechanics are currently (1979) charging about $24.00
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per hour, and the labor cost estimates shown in Table 26 should
be adjusted accordingly if any repairs have to be contracted
out.
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TABLE 25

AVERGE ANNUAL OPERATING STATISTICS FOR 30 NON-URBAN

LIGHT~-WEIGHT BUS SYSTEMS IN MICHIGAN (FY 78-79)

Operating Cost (8$)
Vehicle Miles

Pgssengers
Number of Buses

Population of
Service Area

Operating Cost per:
Vehicle Mile ($)

($)

Passengers per
Vehicle Mile

Passenger

SOURCE:

Average

120,506
146,253

64,030

5.10

15,790

102

Range
19,297 - 356,798
11,817 - 342,652
12,125 - 134,518

1 - 17

2,071 - 44,594
0.45 - 1.63
0.83 - 3.91
0.13 - 1.03

Standard

Deviation

78,760
85,092

32,141

3.32

11,399

Michigan Department of Transportation Records.
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TABLE 26

MATNTENANCE COST ESTIMATES BY MAINTENANCE ITEM
(in 1979 Dollars)

Basic Lubrication and Filter Change

A.
B.
C.
b.
E.

Motor 0il:

0il Filter:
Fuel Filter:
Chassis Grease:
Labor:

Every other oil-change add: Air Filter

Every 6 months add:

Brakes

A.

Front Disc Brakes;

1. Turn rotors:

2. Replace pads:

3. Rebuild Calipers:
4. Labor:

Rear Drum Brakes:
l. Reline shoes:
2. Turn drums:
3. Labor:

6 Quarts X 5.60/quart

1 hour X $10/hour

Change Rear End Gear Lube

$10 each X 2

$18 set X 2
$3/kit X 2

1 hour X $10/hour

$20/set X 2
$10/each X 2
2 hours X $10/hour

3.60
2.00
1.50
2.00

10.00

19.10
5.00
10.00

20.00
36.00
6.00

10.00

72.00

40.00
20.00

20.00

80.00
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Iv.

V.

If needed: Wheel Cylinder Kits
If needed:  Entire Wheel Cylinder

Engine Tune-Up
A. Spark Plugs:
B. - Spark Plug Wires:
C. Distributor Rotor:
D. Distributor Cap:
E. Labor:
1. Check air gap:
2. Adjust carburetor:
3. Adjust vacuum advance:

4. Check timing:

Transmission Service
A. Transmission Fluid:
B. Filter:

C. Labor:

Major Components Needing Replacement
A. Alternator:

1. Part:

2. Labor:

$5/kit X 2
510 each X 2

$1.00 each X 8
$20/set

1 hour X $10/hour

$2.06/gallon X 2

1 hour ¥ $10/hour

1 hour X $10/hour

$ 10.00
20.00

8.00
20.00
1.00
4.00

10.00

$ 33.00

$ 4.12
2.00

10.00

$ 16.12

$ 40.00

10.00

$ 50.00
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Starter Motor:
l. Part:
2. Labor:

Universal Joints:
l. Part:
2. Labor:

Shock Absorbers:
1. Part:
2. Labor:

Radiator:
l. Part:
2. lLabor:

Motor Mounts:

1 hour X $10/hour

$5.00 each X 2
$10/hour X 2 hours

$25.00 each X 4
$10/hour X 1 hour

$10/hour ¥ 1 hour

1. Part: $6.00 each X 3
2. Labor: 510/hour ¥ 1 hour
Engine: (Including Manifold, Starter, Alternator)

1. Engine {(New):
2. Labor:

510/hour X 16 hours

$ 40.00
10.00

$ 50.00

$ 10.00

20.00

$ 30.00

$ 100.00

10.00

$ 110.00

$ 100.00

10.00

$§ 110.00

$ 18.00

10.00

$ 28.00

$1100.00

160.00

$1260.00
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source:

Transmission: ‘

1. Transmission ENew):
2. Labor: ‘ $10/hour X 12 hours

Differential and Rear Axle Assembly:
1. Assembly (New):
2. Labor: §10/hour X 12 hours

Ann Arbor Transportation Authority, Ann Arbor, Michigan, 1979.

600.00

120.00

720.00

600.00

120.00

720.00



Section-V Operating Experience with Light-Weight

Accessible Buses and Component Maintenance

The State of Michigan has now accumulated several years
of experience with modified vans and small buses in regular
passenger service. While conditions in Michigan do not repli-
cate operating conditions in every other part of the country,
experiences there may give a good indication of what can be
expected of a passenger vehicle under extremely adverse con-
ditions.

Vehicles in Use

The vehicles currently used in light-weight bus programs
in Michigan are either:

1. Raised-roof van conversions, usually built onto
Dodge B-300 or Ford E-350 chassis by:
a. RICO
b. National Coach
C. Collins
d. Coach and Eguipment
2. Small buses, chiefly:
a. Carpenter Cadets;
b. Wayne Transettes;
C. Coach and Equipment Fortibuses.

These buses are built onto either Dodge,
Chevrolet, or Ford one-ton truck chassis.
Most of the vehicles have V-8 gasoline engines, automatic
transmissions, and power steering and brakes. Many are equipped
with 1lifts and restraint mechanisms for wheelchairs. Some

are fitted with two-way radios.

Vehicle Component Experience

Consensus among operators in Michigan seems to be that
while the vehicles presently available are not ideal, the
Dodge and Ford van conversions, and the Cadet, Transette,
and Fortibus small buses are basically serviceable, and that

with proper handling and good mechanical attention, these
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vehicles can be kept running at
ability.

a reasonable level of reli-

In order to provide prospective light-weight bus operators

with an idea of what to expect from one of these vehicles,

what follows is a summary of experience with the component

parts of small passenger vehicles in general, gathered from

several long-time operators of these vehicles in the State of

Michigan.

minimal rather than definitive.

Engines

The maintenance noted here should be considered

Both van conversions and small buses usually use gasoline-

powered V-8 truck motors.

"These engines are made for heavy-

duty service, and under most conditions can provide adequate

power for passenger service.

Different operators have different preferences among

Dodge, Chevrolet, and Ford engines; each has its own indi-

vidual operating characteristics.

Most operators agree that

if properly cared for, any of these engines will give reason-

able, reliable service.

A well-maintained engine may go over

100,000 miles before requiring a major overhaul.

Operators stress that engine life depends very heavily

upon the care the engine is given, both by drivers and by

mechanics. Regular oil and oil
importance, followed closely by
Operators also emphasize that a
speeds for long periods of time
measures to keep carburetor and

Electrical components take

vehicles equipped with wheelchair lifts.

filter changes are of prime
careful treatment by drivers.
gasoline engine driven at low
requires special maintenance
combustion chambers cleaned out.
an especially heavy load on

Operators suggest

that a light-weight vehicle in transit service should be

equipped with an alternator with at least an 80 ampere output

for a vehicle without a wheelchair 1ift, and a 100 ampere out-

put for any vehicle with a wheelchair lift and/or two-way FM

radioc communications equipment.
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type battery is also mandatory.

In localities where the roads are especially rough, vibra-
tion will tend to break down radiators, necessitating frequent
repalir or replacement.

For an engine in regular passenger service, operators
stress that manufacturer's recommended maintenance schedules
should be considered minimum, and will usually have to be
exceeded considerably to get the maximum life out of an engine.
For good engine maintenance:

1. Keep the 0il clean and at the correct level.
In general, change the oil and the oil filter
on schedule, but watch the dipstick. When a
vehicle needs its o0il changed, the o0il on the
dipstick will look dirty and constantly run a
gquart low no matter how much oil is added.
When the oil reaches this stage, it has lost
much of its lubricating capacity. Change the
oil and filter rather than adding any more oil.

The o0il level is important. Both running
low on oil or overfilling the crankcase can
damage the engine. The dipstick should be
checked with the vehicle sitting level. After
shutting off the engine, wait several minutes
to allow the oil to drain back into the pan
before checking the dipstick.

2. Between full tune-ups, ignition and carburetor
can be kept adjusted. Spark plugs can be kept
clean and correctly gapped. Pay attention to
the running of the engine -- if it starts to
run rough, stall, hesitate, or smoke, the
engine should be promptly adjusted back into
smooth operation. The engine will last longer,
as well as run better.

3. Change air and fuel filters on schedule, or as

: needed. Under dusty conditions, frequent changes
of air filters may be needed. Likewise, per-
sistently dirty gasoline may require that gas
line filters be changed ahead of schedule.

4. ° Keep belts and hoses in good condition, and
properly adjusted. A loose fanbelt will result
in insufficient alternator output and eventually
a dead battery. A broken fanbelt will cause
the engine to overheat rapidly. A loose or
broken gas line can cause a fire. Rubber
deteriorates under heat and friction, so belts
and hoses need constant attention. An overly
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tight belt can also cause premature failure
of alternators or power steering units.

5. Make sure that antifreeze. protection is suffi-
cient. Don't take chances -- frozen coolant
can crack an engine block, as well as breaking
the radiator and hoses. 1In cold weather,
windshield washer antifreeze should be sub-
stituted for water in the windshield washer
reservoir.

None of this mechanical attention requires either sophis-
ticated equipment or extensive facilities. It does require
that someone pay attention to the engine from day to day and
from week to week. Since the driver is the staff member with
the closest contact with the vehicle, drivers should be made
responsible for paying attention to the engine and reporting
any malfunctions or necessary maintenance promptly.

Drivers must also understand that proper handling is
essential to prolonging engine life. Slow-speed, stop-and-go
driving is hard on a gasoline engine, and drivers must learn
to compensate for the fact that the engine is being driven
under adverse conditions. Operators caution drivers on the

following points regarding treatment of the engine:

1. CHECK THE MOTOR OIL DAILY BEFORE STARTING ANY ENGINE.

Coolant, battery water, and transmission fluid
should be checked at least once a day, or if
trouble is indicated by dashboard gauges, but
the motor oil level should be watched reli-
giously.

2. DON'T RUN A COLD ENGINE HARD. Parts aren't
properly lubricated until the motor has run for
a few minutes. Don't "rev" the motor any
harder than necessary to start it. Either idle
the motor for a few minutes or drive it gently
for a mile or two before taking it up to high-
way speed, especially in cold weather.

3. WATCH THE GAUGES ON THE DASHBOARD. Don't ignore
either overcharging or discharging on the
ammeter. If the o0il pressure gauge reads low
or the temperature gauge reads high, shut the
motor off immediately, unless otherwise
instructed by the owner's manual supplied by
the vehicle manufacturer.
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4. PAY ATTENTION TO ENGINE SMELLS AND NOISE. If
it smells wrong or sounds wrong, something
probably is wrong.

5. KEEP THE MOTOR "BLOWN QUT". At low speeds, a
gasoline engine does not clean itself out
properly, and carbon and other deposits accu-
mulate in the carburetor and the combustion
chambers. If your operation does not include
some highway driving every day, have the last
driver of the day take the vehicle to a stretch
of open road and run the motor up through all
the ranges of the transmission. It isn't
necessary to "floor" the accelerator -~ 3/4
of the way down will do the job.

Coupled with the standard maintenance schedule, these
precautions will keep an engine operating to the best of its

capacity for as long as possible.

Transmissions

The automatic transmissions in use on most light-weight
buses will usually run between 60,000 and 80,000 miles before
requiring replacement. Transmissions are extremely intolerant
of abuse, however, and operators report that bad driving habits
may completely ruin the entire unit in a very short time.
Operators emphasize that drivers should avoid trying to "rock"
a stuck wvehicle free by spinning the wheels, since this ig a
major cause of transmission damage.

Overheating has been a problem with some automatic trans-
missions in light-weight transit service. In areas where the
terrain is steep, it may be advisable to install a transmission
cooler in addition to the standard radiator connection for the
transmigsion lines.

' The transmission also regquires constant care and atten-—
tion, since small vehicles in regular passenger service subject
transmissions to heavy loads under start-and-stop conditions.
Operators suggest:

1. UNBDER CONDITIONS OF HEAVY USE OR STEEP TERRAIN,

SPECIFY OR INSTALL A TRANSMISSION OIL COCLER.
This is a small radiator for the transmission

fluid alone. Heat is the great enemy of trans-
mission parts, and under heavy wear, the main
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radiator may not be able to cool the trans-
mission fluid sufficiently. Once overheated,
transmission fluid is degraded.

2. SERVICE THE TRANSMISSION ON SCHEDULE, AND PAY
ATTENTION TO THE COLOR AND LEVEL QOF THE FLUID
ON THE DIPSTICK. Change the transmission
fluid and change or clean the filter screen
according to your maintenance schedule, and
adjust the transmission bands as well. Be-
tween gscheduled service, notice the level and
the color of the fluid on the dipstick. The
fluid should be clear and rosy. Dark fluid
and a burned smell are often signs of trouble.
Such fluid should be replaced after the trans-
mission is serviced and any damage repaired.

3. WATCH FOR LEAKAGE. A puddle of transmission
fluid under a standing vehicle may indicate
that a seal or connection is leaking.

Drivers should be shown how to care for the transmission:

1. DRIVE GENTLY. Accelerate smoothly -- avoid
jackrabbit starts.

2. IF YOU GET STUCK, CALL A TOW TRUCK. Operators
cite a major source of transmission damage in
drivers trying to dislodge a stuck vehicle by
"rocking" or "spinning" the vehicle loose.
What you save in towing fees may be lost sev-
eral times over in transmission repairs.

3. PAY ATTENTION TO THE PERFORMANCE QF THE TRANS-
MISSTION. Drivers should know at what speed
the transmission is supposed to shift. If it
doesn't shift on schedule, it may need fluid
or an adjustment.

Drive Line and Rear End

Operators report that with careful driving and reguléf
lubrication, drive shaft, universal joints, and differential-
rear axle parts are not a major source of trouble. Universal
joints have a limited lifespan, depending upon driving con-
ditions and vehicle handling.

Vehicles can be ordered with the differential gear ratio
~best suited to the type of service the vehicle will be per-

forming. This will improve gas mileage and prolong the life
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of the engine.

In light-weight bus service, a rear-axle-differential
assembly can give about 90,000 miles of service before requir-
ing replacement.

Ag with other components, driving which is most comfort-
able for passengers is also easiest on drive train components.
Passenger o?eratious subject drive shafts and universal joints
Eo extremely hard wear. Differential and rear axle parts also
take a beating. To preserve these parts as long as possible:

1. LUBRICATE U-JOINTS AND CHANGE DIFFERENTIAL OIL
OCN OR AHEAD OF SCHEDULE.

2, WATCH SEALS IN DIFFERENTIAL HCUSING AND REAR
AXLE FOR SIGNS OF LEAKAGE. Pulling or damp-
. ness in the rear brakes may indicate that a
seal is leaking. Also watch for a puddle of
fluid under the differential housing.

3. REPLACE WORN U~JOINTS PROMPTLY. A worn univer- .
sal joint gives off a buzzing vibration when
the vehicle is moving, especially when either
accelerating or decelerating. Worn U-joints
will also give an audible "clank" when the
vehicle is put into forward or reverse range
from "neutral" or "park", or from forward to
reverse or vice versa. Worn universal joints
should be replaced before damage to the drive-
shaft occurs; a broken universal joint will
completely disable the vehicle.

Drivers should:

1. BE ALERT FOR NOISES QR OTHER INDICATIONS OF
DRIVE LINE TROUBLE.

2. AVOID HARD ACCELERATION.

Brakes

Most light-weight buses are equipped with disc brakes on
the front wheels, and drum brakes on the rear wheels. The
reason for this is the added brake life and stopping performance
obtained with front disc brakes; since the front brakes absorb

most of the stopping load, rear disc brakes are not considered
a necessity.
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Operators repdrt that under heavy passenger service, front
and rear brakes wear rapidly. This is especially true where
start-and-stop driving is coupled with steep terrain. In such
places, brakes may need new brake pads and shoes as often as
every 7,000 miles.

' Operators say that while driving habits and maintenance
are important to prolonging brake life, a vehicle in bus ser-
vice can be expected to go through many sets of brake linings
and pads during the lifetime of the vehicle.

Brakes will require constant attention on any wvehicle in
regular passenger service. Every operating budget should
allow generous expenditures for brake parts, and reliable
sources of brake parts and service should be fdund before

operations begin. To get the maximum wear out of brakes:

1. FRONT DISC BRAKES:

A. CHECK PADS FOR WEAR, REPLACE BEFORE THEY
WEAR ALL THE WAY DOWN.

B. KEEP CALIPERS FREELY-QOPERATING AND PROP-
ERLY-ADJUSTED.

C. DO THESE JOBS IMMEDIATELY WHEN NEEDED.
If a brake pad wears through completely
or a caliper binds or malfunctions, the
rotor can be damaged in less than a day's
driving.

2. REAR DRUM BRAKES:

A. CHECK SHOES FOR WEAR, REPLACE BEFORE THEY
WEAR ALL THE WAY DOWN.

B. KEEP SHOES PROPERLY-ADJUSTED.

c. WATCH WHEEIL CYLINDERS AND AXLE SEALS FOR
SIGNS OF LEAKAGE.

D.  PERFORM REPAIRS AND ADJUSTMENTS PROMPTLY.

(1) If shoes wear through, drums will
be damaged.

(2)  Leaking brake fluid or rear-end
lubricant will interfere with
braking and damage shoes.
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Drivers should;:

1, DRIVE SO AS TO AVOID THE NEED FOR HARD, SUDDEN
BRAKING.

2. BE ALERT FOR TROUBLE.

A. Pay attention to the feel of the brake
pedal. A low or spongy pedal indicates
a leak in the system or air in the lines.

B.  Notice if the brakes pull to either side.

C. Learn to recognize the sharp, sweet smell
of leaking brake fluid.

3. BE SURE THE EMERGENCY BRAKE IS RELEASED BEFORE
PUTTING THE VEHICLE IN GEAR. Drivers should
develop a reflex action of working the emer-
gency brake release lever before moving the
transmission selection lever,

Have any brake trouble fixed immediately -—- any brake

malfunction is a safety hazard.

Steering and Front End

Virtually all light-weight buses are equipped with power
steering. A power steering unit will usually last the worklife
of the engine, although fluid level, seals, and hose connections
nust be checked regularly for signs of fluid leakage. _

Operators say that it takes extreme care on the driver's
part to keep from throwing the front end out of alignment.
Hitting curbs or chuckholes, or driving too fast across rail-
road tracks can spoil front end alignment guickly. Drivers
should be taught how to approach a stop at a curb so as to
avoid striking the curb with the front wheels.

Operators also say that it is critical to keep the front
end lubricated, especially where road and weather conditions
are severe. It may be necessary to exceed considerably manu-
facturer's specifications on frequency of lubrication. Good

maintenance includes:

MICHIGAN DEPARTMENT OF
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1. CHECK THE LEVEL OF THE POWER STEERING FLUID
DAILY, AND WATCH HOSES, SEALS, AND CONNECTIONS
FOR SIGNS OF LEAKAGE.

2. UNDER SEVERE OPERATING CONDITIONS, LUBRICATE
THE FRONT END WELL AHEAD OF SCHEDULE. Some
operators install grease fittings on all
joints in the front end, rather than relying
on factory-sealed joints.

3. WATCH FRONT TIRES FOR UNEVEN WEAR. Uneven
tread wear may indicate that the front end
needs alignment.

4. KEEP STEERING BELTS PROPERLY ADJUSTED.

Drivers should:

1. AVOID HITTING CURBS OR DRIVING FASTER THAN
NECESSARY ON ROUGH PAVEMENT OR ACROSS RAILROAD
TRACKS.

2. AVOID HOLDING THE STEERING WHEEL HARD TO LEFT
OR RIGHT TO THE POINT WHERE THE POWER STEERING
UNIT WHINES. The force of the power assist
can damage front-end parts.

3. REPORT SLIPPING BELTS OR OTIHER STEERING MAL-
FUNCTIONS.

4, BE ALERT FOR PULLING TO RIGHT OR LEFT WHILE
DRIVING.

Chassis and Bedy

The chassis assemblies on light-weight buses have not been
a major source of trouble in themselves. Problems have arisen,
however, from the addition of a raised roof, or the fitting
of a bus body onto the chassis. The most immediate difficulty
is that the same vehicle is under warranty by two different
companies. Jurisdictional disputes may arise over warranty
work close to the dividing line between the two sections of
the vehicle.

Experience indicates that the vehicle industry has needed
some practice to get a good "fit" between body and chassis,
and between body and raised roof. A raised-roof on a van is
basically a fiberglass bubble attached to the body of the van,
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either with or without steel reinforcement. On some instal-
lations, leaks will occur. Bus body "fit" problems have also
included gaps in insulation which allow either cold air or
fumes or both to blow into the vehicle.

A recurring difficulty in small buses and vans has been
the installation of wirihg and hoses. Short circuits have
been caused by screws being turned through wires running
between interior and exterior panels. Wires and hoses have
been installed so that they contact body parts and wear through.
| In general, the body problems of light-weight bus equip-

‘ment are those of a composite vehicle:

1. No one manufacturer is clearly responsible for
the entire vehicle. !

2. The vehicle is not really designed as a unit.

Experience in small bus construction has been limited,
and manufacturers may still be in a stage of trial and error.
For whatever reason, operators cite these composite-vehicle
difficulties as among the most frequent causes of trouble with
light-weight bus equipment.

Corrosion and vibration are constantly at work upon the

chassis and body of a passenger vehicle. Care should be taken
to counteract these forces.

1. RUSTPROOF EVERY VEHICLE BEFORE IT IS PUT INTO

SERVICE. .
2. WAX EACH VEHICLE AT LEAST ONCE A YEAR.
3. IF POSSIBLE, HAND-WASH EACH VEHICLE AT LEAST

ONCE A WEEK. Pay attention to wheel wells
and the rest of the underside of the vehicle,
where salt may accumulate.

4, MAKE A THOROUGH TIGHTENING AN IMPORTANT PART
OF REGULAR MAINTENANCE. At least once a week,
go over each vehicle and make sure all screws,
nuts, and bolts are properly adjusted to the
manufacturer's torgue specifications. A com-
mon cause of damage is that vehicles literally
shake apart. Shock absorbers and steering
parts have been known to separate completely,
and body parts sometimes fall off and get lost.
Loose parts should be tightened before nut,
bolt, and screw threads become stripped.
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5. CHECK THE CONDITION OF WIRING AND HCSES. Watch
the ammeter; a small, constant discharge may
indicate a short circuit. Antifreeze on the
floor of the vehicle means a leak in the heater-
‘defroster. Such leaks also cause windows to
steam up, and heater output to be reduced.

Drivers can:

1. TAKE IT EASY ON ROUGH PAVEMENT. Where the road
is bad, slow down. In most places, the law
requires a complete stop at railroad crossings —-
obey it to the letter.

2. PAY ATTENTION TO NOISES AND VIBRATIONS THAT
INDICATE LOOSE PARTS. Report these promptly.

3. WATCH THE AMMETER AND TEMPERATURE GAUGES.
Report readings that indicate trouble.

Tires

Tires are a major consideration for every motor vehicle

operator. They are important:

1. As a vehicle component whose regular replace-
ment must be budgeted.

2, As a maintenance item requiring constant atten-
tion, both for reasons of ecconomy and reasons
of safety.

A well-cared-for tire will give between 8,000 and 20,000

miles of service. Tire life depends upon a variety of factors:

1. Local climate conditions. Heat is a tire's
great enemy. :

2. Local road conditions, including pavement
material. Chuckholes and sharp objects in the
pavement will shorten tire life. Certain pav-
ing materials also wear tires more rapidly
than do other materials.

3. Proper inflation. Thig is probably the most
critical. A tire in regular passenger service
gets very hard wear, and needs constant care
to prolong its worklife.

4. Load. Overloading a tire will cause it to
wear rapidly. Make sure that all of the
tires on a vehicle are designed to carry
the weight load they will be subjected to.
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The most important thing in the care of a tire is to keep
it inflated to the correct pressure. The correct pressure
will vary with the load carried, but every tire is designed
to be inflated to a certain pressure under a certéin weight
of loading. Know these specifications for all of your tires,
and see to it that drivers check tire pressure at least once
daily. Tires should always be checked when they are cool.
Underinflation and overinflation are equally damaging.

The second key to tire preservation 1is correct driving.
Drivers should:

1. Pay attention to the pavement, and avoid

broken pavement, broken glass, or other sharp
objects on the road.

2. Avoid "burning rubber". Accelerate and stop
smoothly, and take corners gently.

3. Check tires visually each time they board the

vehicle. If a tire looks low, or has a bulge

in it, the driver should attend to it before

it goes flat or blows out.
. Front end alignment is also important. A misaligned front
‘end will ruin front tires. Again, drivers should avoid hit-
ting chuckholes, curbs, railroad tracks, or parking dividers.
Uneven wear on the front tires indicates that the front end
is out of line. If the trouble is caught quickly enough, the
damage to the tires can be minimized.

Tires are designed to be "rotated" -- that is, shifted
from one wheel to another according to a specified pattern,
to even out the wear each tire receives. Rotation patterns
vary; radial tires must be rotated differently than bias-ply
tires. Xnow the correct rotation schedule and pattern for
your tires, and follow the proper procedure.

Tires should be protected as much as possible from de-
structive substances. Allowing a vehicle to stand in puddles
of petroleum substances can deteriorate tires. Summer sunlight
can also deteriorate tires on vehicles left unused through

the summer.
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Figure 41 shows several patterns of tire wear and indi-
cates the cause of each and the appropriate corrective measure.
Inspect the tires periodically and note the wear patterns and
tread depth.

It is reCommended (MVMA, 1979) that a tire be replaced
if (see Figures 42 and 43):

1. The tread is worn so that less than 2/32 inch
{({L.6 mm) remain when measured in any two ad-
jacent major grooves at three locations spaced
approximately equally around the outside of
the tire. For vehicles over 10,000 l1bs GVWR

| the steering axle wheels should be replaced

i under this criteria if the tread depth is

below 4/32 inch (3.2 mm).

2. The tire is worn to the level of the tread
wear indicators in any two or more adjacent
tread grooves or when cord or fabric is
exposed.

3. The tire is worn or regrooved so that cord
is exposed through the tread.

4. The sidewall has damaged body cords.

5. The tire has an unrepaired fabric break or
has been repaired with a blowout patch or
has a knot that is visible.

6. For vehicles over 10,000 lbs GVWR, a steering
axle tire requires a reinforcement repair to
the cord body. :

7. The tire has tread cuts, snags or sidewall
cracks in excess of one inch (25 mm) in any
direction and deep encugh to expose cords,
or if the tire has visible bumps, bulges or
knots indicating partial failure or separa-
tion of tire structure.

Tire manufacturers put out several informative manuals
on tire makes and specifications. These can be obtained from
any dealer. As with other components, the key rule in pur-
chasing tires is to deal with reputable dealers and to buy
the best quality products possible.

In general, you can now buy tires in two types of con-

struction -- bias-ply and radial;% These terms refer to the
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angle of the cords of material which comprise the body of the
tire. 1In a bias-ply tire, the cords run diagonally, at an
angle to the centerline of the tread. In a radial tire, the
cords are perpendicular to the centerline. Bias-ply tires

may have a belt of non-extensible material running circumferen-
tially around the tire directly under the tread. Radial tires
are always "belted" in this way (see Figure 44).

Operators report varying experiences with radial versus
bias-ply tires. Radial tires are more expensive than bias-ply.
Under the right conditions, they may also last longer, and
give a smoother ride and better fuel mileage. Radial tires
take especially careful attention -- correct inflation on a
radial seems to allow less margin for error than on a bias-ply
tire. Radial tires are not interchangeable with non-radial
tires -- it may be possible to run radial tires on a rear axle
and bias-ply on the front, but never the other way around.

A radial and a bias-ply tire should never be run on the same
axle. ©No matter what type of tire is selected it is most

important that all of the tires on the same axle be of the

‘"same size and construction.

In areas where heavy snow and deep mud are part of normal
operating conditions, it may be advisable to mount snow tires
on the drive axle. This may be especially good practice in
the case of passenger vans with single rear wheels,-as opposed
to small buses with "duals" on the rear. Operators should
consider the operating conditions in their own localities;
if ice and freezing rain are more common than deep snow, then
snow tires may not be advisable.

In especially steep and remote areas, operators may assign
a set of tire chains to each vehicle. Chains are not for
everyday operation, however, their use is very hard on a vehi-
cle. With many operators, the rule seems to be: "If you need
chains, better cancel service."

If possible, keep one spare tire per vehicle, mounted to
a wheel and readily accessible. At the very least, keep one

spare tire for every type of vehicle in the fleet. 1In many
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localities, commercial road service is avaiiable for routine
tire repair. Other operators must fix their own flat tires.
The important thing is to have the tire repair procedure
worked out in advance. Drivers should know what to do or
where to call in case of a "flat". Before allowing drivers
to change any tire, be sure that they are physically capable
of doing the job, that they know how to do it and that they
have the right equipment. Vans and buses are heavier than
automobiles, and an amateur tire change can result in serious

injury.

Interior Passenger Comfort

In considering passenger comfort, manufacturers and oper-
ators have had to strike a balance between the requirements
of passenger comfort and the need for compact dimensions.

- Operators usually give conservative estimates of actual as
opposed to rated passenger capacity. True capacity will vary
with the physical size of passengers. As a general rule, each
wheelchair space will eliminate two ambulatory passenger spaces
unless removable or folding seats are used.

Some light-weight buses are built and furnished very much
like school buses. Since the suspension must be heavy-duty,
these vehicles often give a hard ride. Some manufacturers
offer optional seats with thicker cushions than standard;
these may be essential in services carrying senior citizens
or passengers in delicate physical condition.

Operators point out that careful thought should be given
to the physical requirements of passengers; passengers who
have trouble stretching, bending, or twisting should not be
forced to negotiate cramped seats or narrow aisles.

There is some discussion among operators of the advantages
of aisle-facing as opposed to forward-~facing seats; aisle-
facing seats are easier to get into and out of. On the other
hand, passengers tend to dislike riding sideways, since ac-
celeration, deceleration, and turns all cause discomfort to

a side~facing passenger.
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On van conversions and school bus type vehicles, the

'height of the first boarding step above ground level has pre-

sented difficulty for less agile passengers. The State of
Michigan requires in its own vehicle purchase specifications
that the first step on a vehicle be no more than 12 inches

in height, and that each additional step be no more than nine
inches in height (MDOT).

On vehicles purchased in the past, various means were
tried to compensate for a high boafding step. Some operators
have issued their drivers with portable footstools. Other
operators have attached auxiliary steps of their own design
and construction to their vehicles. With these arrangements,
operators caution that whatever portable step is used must be
sturdy, stay firmly in place when stepped on, and be easily
cleared of snow and ice. A step welded or bolted to the vehi-
cle may cause serious body damage if the driver strikes such
a step against a curb or other obstruction.

On some early light-weight buses, automatically-extending
electric steps were tried. These were not notably successful,
since mud, ice, and corrosion often incapacitated the machinery.

Heating and ventilation are both sources of complaints
on light-weight buses. In cold weather, light insulation com-
bined with an enlarged body may render standard van heating
units inadequate. In summer, poorly-designed ventilation and
the protrusion of the engine into the passenger compartment
make some vehicles uncomfortably warm. Roof vents can be
helpful in ventilating a vehicle. Air conditioning units in
light-weight buses have been prone to maintenance problems.

The interior of a passenger vehicle gets a great deal of
wear. In general, the faster small damage can be mended, the
longer the interior furnishings will stand up to the wear:

1. VERTICAL HANDHOLDS OFTEN WORK LOOSE. Since

these are usually attached with metal screws,
it is important to keep these tightened be-

fore the attachment holes and the screw
threads become stripped.
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2. DASHBOARD CONTROL KNOBS AND OTHER SMALL :
FURNISHINGS COME LOOSE, FALL OFF, AND GET LOST.
Try to keep these parts tightened. TIf the
part keeps coming off, it may be possible to
improvise a fitting of your own that will work,
rather than repeatedly buying new parts.

3. MEND TORN UPHOLSTERY QUICKLY. A rip only gets
larger with time.

4. KEEP THE INTERIOR CLEAN. In the absence of
heated storage facilities, this is easier
said than done in winter. If a vehicle is
mopped out and left outdoors overnight, there
may be a dangerous amount of ice on the floor
the next morning.

There are no easy solutions to this prob-
lem. Operators must often simply do the best
they can, keeping vehicles swept out and free
of trash, and taking advantage of any brief
warm weather.

One partial solution is to bring the
vehicle to a high standard of cleanliness
before the cold weather arrives, and to try
to keep it there. In this way, each indi-
vidual cleaning job will be relatively small.
Rubber or linoleum floor covering is recom-
mended for ease of cleaning and maneuver-
ability of wheelchairs. However, carpeting
may be used where these considerations do
not represent a problem.

Drivers can:

1. REPORT LOOSE PARTS IMMEDIATELY, BEFQRE THE
PARTS ARE LOST OR FURTHER DAMAGE IS DONE.

2. REPQORT DAMAGE TO UPHOLSTERY.

3. KEEP THE VEHICLE SWEPT OUT AND DUSTED AT
ALL TIMES. '

Wheelchair Lifts and Restraints

Wheelchair 1ifts can be a major source of difficulty for

several reasons:

1. The technology is in an early stage of
development.
2. Manufacturers tend to enter and leave the

field quickly.
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3. Parts and service are not always locally
available.

4. Lift machinery is vulnerable to wear, dirt,
and rust.. :

There seem to be no easy solutions to the problem of 1lift
reliability, except to buy the most durable machinery avail-
able, and to consider the local availability of parts and
service when deciding which brand to install.

Operators also point out that regular cleaning and lubri-
cation are absolutely essential for keeping lift equipment in
operating condition. Drivers must also be carefully instructed
on the correct operation of the 1lift, since one mistake can
cause a great deal of damage. Three frequent causes of damage
are:

1. Allowing the pistons to push the platform
against the ground.

2. Moving a vehicle while the lift is lowered.
3. Careless handling of the control cord on
some units:
a. Dropping the control box.
b. Catching the control cord in the
machinery.

A supply of microswitches and other parts should be kept
on hand, especially in locations where service is not readily
available., It is also wise to have local mechanics learn to
repair the lifts; manufacturers will often cooperate in this
kind of training.

The main source of difficulty with wheelchair restraining
equipment is that the technology of carrying wheelchair users
as transit passengers is still in an early stage of develop-
ment. 'In an accident, the wheelchair passenger will receive
little protection unless lap and torso restraints are used in
addition to the wheelchair restraint. Side-facing passengers
are egpecially vulnerable even when secured with safety belts.

A further complication is that there are types of wheel-
chairs which cannot be secured with currently-available com-

mercial restraint equipment. Some operators have built their
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own locking devices for these. Some users of these chairs
have enough strength to shift to regular bus seats. Others
simply hold on to a handhold. Neither arrangement really'affords
satisfactory protection. |

The chief operating difficulty with present restraining
equipment is the time it takes to operate the restraints. It
may take several minutes to secure a single passenger. Para-
plegic passengers can often secure their own chairs into the
restraints, but quadruplegic pasSengers require considerable
assistance in getting their chairs positioned and locked down.

Operators say that the best they can do is to keep the
restraint equipment tightened, adjusted, and lubricated. They
also emphasize that drivers must be sure that the equipment
is used properly. It is important that all locks and clamps
be secured completely for the equipment to afford even minimal
safety.

Maintenance ~ The Key Words

A light-weight bus service is often an attempt by dedi-
cated people to make light~duty equipment do heavy-duty work
under adverse conditions on a minimal budget. New operators
often go into the program without fully understanding the
difficulties involved in the simplest passenger vehicle oper-
ation.

In general, people who run the programs agree that these
systems can be made to work under almost any conditions, given
some ingenuity, some cooperation, and a lot of patience.

Everyone connected with these programs seems to feel that
they are well worth the effort.

The key words to good maintenance are constant attention.

With individual components and entire vehicles alike, the

better the equipment igs "looked after", the smaller the repair
jobs will be when they do occur, the longer the vehicle will
last, and the more reliable the service will be. Many operators
feel that as a whole, the light-weight buses available for
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transit use often receive heavier use than that for which they
were designed. These vehicles may not always work reliably
without attention -- but given constant care, they can be kept
working reliably enough to maintain a reasonable level of ser-
vice.

Some hints:

1. IF POSSIBLE, USE AS MANY VEHICLES OF THE SAME

TYPE AS POSSIBLE FOR YOUR ENTIRE FLEET. It

will be easier to find parts and will cut
repair time.

2, IN CHOOSING YOUR VEHICLES, PAY ATTENTION TO
THE AVAILABILITY QOF PARTS. ©Some operators
report delays of several weeks on replacement
parts in some localities. - Try to select a
model for which parts can be found with the
least possible delay.

3. IF POSSIBLE, STOCKPILE FREQUENTLY-REPLACED
PARTS. Brake parts are first in this cate-
gory, followed by exhaust components, filters
and lubricants.

4. BUY THE BEST QUALITY PARTS AVAILABLE. Parts
must at least equal original equipment speci-
fications. :

5. MAKE SURE THAT WHATEVER EQUIPMENT YOU BUY IS
AS TOUGH AND SIMPLE AS POSSIBLE, WHILE STILL
AFFORDING PASSENGERS AND DRIVERS A MINIMUM
STANDARD OF COMFORT. Before you invest in
furnishings for appearance's sake, such as
special upholstery or carpeting, remember the
amount of wear your vehicle is going to get,
and be sure that all eguipment on your
vehicle can stand up to considerable punish-
ment.

6. MAKE SURE THAT AS FEW DIFFERENT PEOPLE AS
POSSIBLE OPERATE EACH VEHICLE. If possible,
make one or two drivers responsible for each
vehicle, and let them know that the vehicle
is "theirs" to take care of.
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Section-VI Preservation Driving

When all is said and done, the chief factor in the work-
life of your vehicles will be the type of driving to which
they are subjected. The basic fact of life in light-weight
vehicle transit service is that most vehicles will receive
harder wear than they were ever designed to endure. Given
this fact, an operator's best hope of controlling maintenance

costs 1s to see to it that vehicles get the best handling pos-

sible. Drivers should be taught to drive vehicles with a con-
scious effort to prolong the worklife of the vehicles., This

kind of driving can be termed preservation driving.

A professional driver training program may be a very good
investment. State agencies,'police oxr sheriff's departments,
or local school districts may offer driver training courses ==
you may be able to contract with one of these agencies to
train your drivers. The fact that your drivers undergo formal
training may help to lower your insurance rates. It will
certainly cut your maintenance, repair, and replacement costs.

The training of your drivers should be another important part

of your initial planning for participation in any transporta-

tion program.

General Vehicle Handling

The handling of a van or small bus should be a matter of
practice, caution, and common sense. Unfortunately, experience

indicates that the required caution and sense are not common

enough to be taken for granted, and that the operation of a
vehicle larger than an automobile requires some special in-
struction. Before any driver is given charge of a vehicle,
the agency should make sure that he or she understands the

bagic handling of this type of wvehicle.

Clearance

A very common and very expensive cause of damage to light-

weight accessible vehicles arises from the size of these vehicles
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in relation to their ease of handling. It is easy to forget
how high and how wide the vehicle really is. Drivers whose
only experience has been with smaller and lower vehicles must
be carefully trained to watch side, rear, and overhead clear-
ances. BSevere damage can result on the agency's own premises,
when entering or leaving a garage or maneuvering in a parking
lot.

Pay special attention to instruction on overhead clearance.
The fiberglass and steel construction of many light-weight
transit vehicles makes major overhead damage extremely diffi-
cult and very expensive to repair. In many localities, it
may not be possible to find facilities to repair a severely-
damaged roof.

Drivers should be taught to judge overhead clearances
accurately, and should'knowleverything in the area under which
- their vehicles cannot safely fit. Roofed entrances to build-
ings and parking areas are notoriously destructive to light-
weight buses. Drivers should also know the clearances of all
viaducts in their driving area. Overhanging tree limbs can
break clearance lights, and may damage a vehicle roof.

Some light-weight bus operators place warning stickers on
the dashboards of their vehicles reminding drivers to watch
overhead clearance. However you call the problem to your
drivers' attention, be sure that all your drivers understand
the importance of watching overhead clearance before they make
their first run.

Drivers should be shown how to read their side-mirrors
and especially the "bubble" mirrors mounted on the larger
side-mounted rear view mirrors. It takes some practice for a
new driver to learn to position a bus or van in its lane.
Before any driver is allowed to carry passengers, several days
of familiarization are in order, to be sure that the driver
is comfortable with the size of the vehicle.

A Fresnel lens can also be placed on the rear window of
the vehicle. This lens allows the driver to view directly

behind the vehicle without leaving the drivers seat.
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Starting, Stopping and Turning

In general, driving habits that are most comfortable for
passengers are also easiest on the vehicle. Good driving need

not be slow, but it should, above all else, be smooth.

1. Accelerate easily. With some vehicles, the
driver can achieve a smooth acceleration by
easing off on the accelerator pedal just be-
fore the transmission shifts into the next
range. Jackrabbit starts and hard shifts
increase wear on the engine, the entire
drive train and the tires -- as well as
being uncomfortable and possibly dangerous
t0o passengers, especially the elderly and
the handicapped.

2. Brake and stop smoothly. A driver should
learn to watch the road as far ahead as
possible, so that sudden braking is kept to
a minimum. A driver should also start slow-
ing down well in advance of each stop. The
brakes on many vans and small buses are very
positive, and a new driver may need several
hours of practice to learn to stop smoothly.
As with hard accelerations, sudden stops
may injure passengers. They may also cause
rear—-end collisions.

3. Turn gently. A driver must be especially
careful not to hit or run over curbhs when
cornering: :

a. Seated passengers may be thrown from
seats.

b. Wheelchair-using passengers may be
thrown from their chairs, or their
chairs may come loose from restraints.
Serious injury may occur in either

case.

c. Damage may result to the vehicle body
and chassis.

d. Front-end alignment may be spoiled.

e. Damage may result to municipal fur-
nishings, such as lamp posts and stop
signs.

Someone accustomed to driving a smaller vehicle should
be shown how to corner "wide®, and how to watch the mirrors

for clearance.

134




135




136



137



Road Conditions

Good preservation driving requires that drivers pay atten-
tion to road conditions. In some areas, the condition of the
pavement, or the lack of it, may create serious maintenance
problems even with the most careful driving. In general, a
driver can minimize the wear and tear by taking it easy.

Chuckholes can be steered around, large rocks in the road
can be avoided. State laws usually require passenger vehicles
to stop at railroad crossings. Front end alignment lasts
longer if drivers obey the law to the letter, and then cross
tracks very gently.

Where there is other traffic on the road, drivers should
be taught to use emergency flashefs generously as they slow
down for obstacles. If necessary, a driver can pull over to
let faster traffic pass. In general, a bad stretch of road
should be taken slowly, and schedules arranged accordingly.

Getting stuck and having to be towed out can seriously
accelerate the depreciation of a vehicle. . Getting stuck and
trying to free the vehicle under its own power can destroy a
transmission. In rural areas, a driver may be tempted to take
the vehicle into a place it can't be driven out of, often in
an attempt to get a passenger as close as possible to the door
of their home. This is often a tricky judgement to make, since
many elderly or handicapped passengers do require assistance
to get from the vehicle into their homes, or from their homes
to the vehicle. 7 |

The agency may require that passengers who need assistance
bring along a friend or relative to help them across the yard
in places where it is likely the vehicle will get stuck.
Volunteers may be enlisted to serve as attendants on each vehi-
cle.

Drivers should be given shovels for clearing either snow
or mud ©r both, whichever they are likely to encounter. If
at all possible, drivers should make every effort to avoid
getting stuck.

Once the vehicle is stuck, it must be towed free carefully.
The tow-chain or winch-cable should be attached to a golid part
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of the chassis according to the manufacturer's recommendations --
drivers should know where to attach a tow-hook. A vehicle

should always be pulled free, since pushing will almost always
result in some body damage.

Local Difficulties

A light-weight bus operation is a very local type of ser-
vice, and strongly-subject to the particular'conditions of its
operatiﬁg area. DriVéis may have to ‘be alert to livestock on
the road, logging tru;ks or switchbacks, farm machinery, and
weather conditions from dust storms to flooding to-blizzards.
They may also face problems of vandalism and theft. Drivers
should be familiar with the local situation, but don't take a
driver's familiarity for granted. 1If there are special oper-
ating difficulties in your area,.make sure that all your dri-

vers know about them and what to do about them.

Selecting the Right Driver

The driver's own frame of mind is critically important to
good preservation driving. A driver in an unsettled or irri-
tated mood can raise maintenance costs considerably, either
through mistakes in judgement that iead to accidents, or
through using hard driving to vent emotions. '

In this type of service, a great deal of trouble can be
saved by being careful to hire the right driver in the first
place. It is almosgzimpossible to train the wrong person into
the right kind of driving, since passenger service involves
stresses and strainéjover and above the handling of the vehi-
cle.

Transit staff often get the "backlash" of passengers' own
problems. This is especially true in light-weight bus opera-
tions, where passengers and drivers are in very close contact.
In addition, an occasional passenger seems to take an unholy
delight in tormenting drivers with constant complaints and

criticisms. In such instances, drivers must be able to let a
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great deal of abuse "roll off" without allowing it to affect
their driving. '

Be careful to match your drivers to the type of passengers
they will be serving, as well as to the type of driving they
will be doing. Someone whose chief experience has been in
truck driving may find it difficult to get used to the dif-
ference between passengers and freight. Someone who has been
a school bus driver may have to learn different disciplinary
techniques for dealing with senior citizens. A driver who
has been trained in fixed-route service may feel uneasy in
demand-responsive service, and vice-versa.

Conversely, a great many maintenance expenses can result
because a driver feels out of place. In general, a driver who
is comfortable with the passengers being served and the type

of driving involved will also be easy on the vehicle.

Hiring

Be as choosy as you can, given the limitation of your
budget and the caliber of local talent. This is not an ordi-
nary driving job, and the people you hire should be somewhat
special. Expect to interview as many as a dozen people for
each applicant you hire.

Anti-discrimination laws and basic fairness may indicate
that an objective written test be given to all applicants,
with a fixed score for passing. Phrase your questions to
examine the applicant's basic knowledge of the motor wvehicle
codes; you may alsc include questions on what to do in given
situations, remembering that there may be more than one cor-
rect answer,

Every applicant should also be given a driving test ad-
ministered by the transportation manager of the agency. If
you don't feel comfortable with someone's driving, the chances
are that your passenger will feel less comfdrtable with it.
Pay special attention to driving habits and matters of judgment.

Be sure to check the driving record of every applicant.
Send the applicant’s name, birthdate, and driver's license
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number to your state's motor vehicle authorities. Within a
week or two they should furnish you with a transcript of the
individual’'s driving record. Look for patterns in an appli-
cant'’s record. A series of accidents may indicate a chronic
problem with the person's driving even if these accidents were
not technically the person's fault. _
Above all, take the time to interview every applicant.
A few minutes conversation may tell you a great deal about an
applicant's suitability as a driver. You need someone who is
intelligeht, calm, cheerful, and capable of both cooperation
and independent judgment. The time you spend in selecting

the best personnel available will be repaid in:

1. Improved passenger relations.

2. Increased operating efficiency in general.

3. Lower maintenance and repair costs in
particular. -

In Conclusion

The field of transportation with light-weight accessible
buses is a relatively new one, and the entire state-of-the-art
is in an early stage of development. This means that while
further research and developmenf-is.needed in the design of
vehicles and components} opefatofs must gear their services
to the equipment currently available. At the present time,
the skill, ingenuity, and good Jjudgment of the people operating
and maintaining the vehicles may count for as much as the exact
specifications of the vehicles themselves in determining the
success or failure of a light-weight bus transportation project.
Optimum performance of the equipment depends upcn optimum per-
formance by drivers, mechanics, dispatchers, and supervisors,

- whatever tﬁe type of vehicle in service.
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FOOTNOTES

{L) Hayes, Jack, Rural Public Transportation Vehicles, Bureau
of Urban and Public Transportation, Michigan Department
of Transportation, Prepared for the U.S. Department of
Transportation, FHWA, UMTA, Final Report, Augqust, 1979,

p- 4.

(2) 1Ibid, pg. 5.
(3) 1Ibid, pg. 5.
(4) 1Ibid, pg. 5.
(5) 1Ibid, pg. 5.

(6) TIbid, pg. 5.

(7) Ibid, pg. 5.
(8) 1Ibid, pg. 5.
(9) Ibid, pg. 6.

(10) Ibid, pg. 6.
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PURCHASE SPECIFICATIONS
for
FRONT SECTION VANS
- and
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FOREWORD

These specifications have been provided by the U.S.
Department of Transportation, Transportation Systems Center,
Cambridge, Massachusetts. They are intended to provide a
sample of specifications for use in the procurement of
light-weight buses.

These specifications have been revised to reflect
currently available equipment; most of the detail items
described are available directly from the manufacturer and
his dealers as standard equipment or options. The remaining
features, not so available, can be obtained through body
modification work, or otherwise arranged for through the
contractor who bids on the wvehicles to be purchased,

The vehicle features described have had the benefit of"
many suggestions and experiences of users, from discussions
with manufacturers and from a safety review by the University
of Michigan.

The specifications, therefore, are offered for use, as
seems appropriate to purchasers, with confidence that the -
féatures are appropriate to the lé6(b) (2) application. Pur-
chasers may have other preferences in some of the detailed
features. Where there is confidence in other designs or
options, substitution may be made.

Note that in some sections there are discussions or
additional information about a vehicle use or element; such

statements are preceded byia black dot.



1.0 INTENDED VEHICLE APPLICATION
Vehicles will be required to operate on all types of

roadways at a variety of speeds and shall be capable of pro-
longed idling. They will be frequently started and stopped,
with great demands thus placed on the driveline and braking
system. Reversing in service will be common. Overall size,

maneuverability, and general appearance must be in keeping

~with residential neighborhood scale. It is the Purchaser's

intention to procure a vehicle which is reliable in operation,
comfortable and safe for 10 to 15 passengers and low in main-
tenance costs for over 100,000 miles.

The vehicle required is a "top-line" automotive manufacture
multi-purpose van, with a high-quality conversion. The base
van is to be the most durable available with those options
which will make the van better suited to stop/start duty cycles.

The conversion itself should strengthen the base structure
of the vehicle. The conversion supplier should also provide
those modifications to the van which are required to meet
these specifications, and should be prepared to provide war-
ranty and after-sales service on completed vehicles.

Bids will be accepted for new 1981 models only.

Vehicles other than front section vans or body on forward
control chassis of up to a maximum of 11,500 lbs. GVW are the

only vehicle types acceptable for this procurement.

2.0 COMPONENTS, MATERTALS, WORKMANSHIP AND COMPLETENESS

These specifications reflect the bidder's preference as
to dimensions, materials, and major components. However, the
bidder shall not omit any part or detail which goés to make
the vehicle complete and ready for service, even though such
part or detail is not mentioned in these specifications.

All units or parts and workmanship shall be manufacturer's
best quality. All parts shall be new, and in no case will
used, reconditioned, or obsolete parts be accepted. Any one

part used shall be an exact duplicate in manufacture and
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design and construction in each of the vehicles furnished in
this contract. Standard equipment throughout each vehicle
shall be so installed that it will be interchangeable among
the vehicles..

The price to be guoted in any Proposal submitted shall
‘include all items of labor, material, tools, equipment, and
other costs necessary to fully complete the manufacture and
delivery of the buses pursuant to fhese specifications. It
is the intent of these specifications to provide and require a
complete vehicle of the type prescribed, ready for operation.
The bidder shall assume sole responsibility for the entire
vehicle as to warranty and after-sales parts and service. It
is not acceptable to have divided responsibility for body and

chassis or for body and power train components.
3.0 GENERAIL DIMENSIONS

Interior headroom 72" at center minimum

Seating capacity see attached seating chart
supplied by purchaser

Gross vehicle weight shall not exceed the designed
capacity of axles or other
suspension elements at
maximum rated load

The net weight of the converted vehicle shall be distributed
on the axles in proportion to their minimum capacities.
Note also requirements of 19.4 in this specification.

4.0 ENGINE
4.1
The engine shall be of an established design, produced
. by a reputable and recognized engine manufacturer with readily

available sources of replacement parts in major (state name)
cities. ' |




4.2

Gasoline engine shall be fitted:; heavy duty truck-type
with quality bearings, pistons, and crankshaft designed for
sustained full load operation, capable of delivering at least
165 net flywheel HP to the power train, with all accessories
including air conditioning compressor operating. For hilly
terrain the engine shall be capable of deiivering at least
175 net flywheel HP to the power train with all accessories,
including air conditioning compressor operating. Torgue curves
shall be supplied to show that the engine has torgue charac-
teristics at least equal to those of a V-8 of approximately
165-175 HEP. |

4.3
Optional Equipment: In areas with severe winter cold
{several occasions of -30°F.) an engine heater, tank or

engine block type shall be provided for.

4.4
Engine shall be furnished with a large capacity full flow
0il filter easily reached and replaced without removal of any

major component. A replaceable air cleaner is required.

5.0 ENGINE COMPARTMENT

Engine compartment shall be insulated to minimize trans-
mission of noise, exhaust, odor, smoke or heat to the interior
of the van. A fresh air plenum chamber shall be sealed and
insulated from the engine compartment. No interior body sur-
face accessible to a passenger.or in the immediate vicinity
of the driver shall attain a temperature greater than 100
degrees Fahrenheit generated by the engine. There shall be
engine access outside the coach for frequently checked engine
functions. If access to the engine is provided from inside
the coach, it shall be properly sealed and soundly constructed
to retain its shape and securing method, and shall not require
removal of any secured fixtures (grabrails, stanchions, heater

assemblies, etc.) inside the coach. Wires and hoses shall not



be routed on or near manifolds or exhausts in a manner which

will allow them to overheat and/or ignite.

6.0 COOLING SYSTEM
6.1

The largest available radiator and fan for this wvehicle
shall be supplied. The fan shall be thermostatically controlled
so as to be effectively power driven only above the maximum
efficient enginé.temperature, and shall maintain engine temper-

ature not to exceed 235°F with an ambient temperature of 100°F

and all accessories operating.

6.2
Radiator surge or overflow tank shall be provided ({(coolant
kit) such that coolant expelled is saved and restored to the

cooling system.

6.3
Coolant provided shall be permanent antifreeze (ethylene
glycol) with rust inhibitor, mixed with water so as to protect

from freezing down to -30°F.

7.0 FUEL SYSTEM

7.1

Fuel tank shall be a minimum 33 U.S. galldn capacity,
internally baffled to prevent surging and rigidly supported
by at least four (4) independent supports, arranged for easy
removal., A plastic fuel tank is acceptable only if installed
in a manner such that it is adequately protected by structural
members of the vehicle. The gas line from carburetor to pump
shall be one piece steel. Filler pipe or inspection plate
shall be removable for easy inspection.
7.2
' An underbody fuel filter is required with replaceable
type elements.



8.0 EXHAUST SYSTEM |
The exhaust system shall meet U.S. Government noise level
and exhaust emission requirements. A certificate stating
compliance shall be provided to the buyer with each vehicle.
See AIR POLLUTION of these specifications (Sec. 33) as to |

specific requirements.

9.0 TRANSMISSION

9.1
Transmission shall be fully automatic. The transmission
shall be installed such that removal as a unit, without dis-

turbing the engine or final drive, is possible.

9.2

Transmission shall be the heaviest duty available, equipped
with a hydraulic transmission governor, adequate torque capacity
clutch packs, 0il pump with a minimum capacity to supply all
transmission lube and shift requirements at idle speed; oil
filter, and water-oil or air-o0il heat exchanger to maintain
safe operating temperature at full rated loads.

The bidder is required to certify that the automatic
transmission provided is suited to the engine choice for the
vehicle and is of adequate strength and capacity to perform

under the frequent start-stop duty cycle anticipated.

9.3

Transmission shift level shall be interlocked with starting
motor to prevent engagement of starter in any gear position
other than Neutral or Park.

10.0 FRONT SUSPENSION

Axle Capacity 4,000 lbs. minimum
Spring Capacity 1,900 lbs. minimum at ground

Solid tubular or beam axle, or independent front suspension,
is allowable. 1In the case of the latter, all friction points
shall be equipped with fittings for periodic lubrication. All
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friction points on either type of suspension shall be equipped
with replaceable bushing or inserts. The manufacturer's
heaviest, highest quality spindles and largest front wheel
bearings that are suitable shall be fitted. The heaviest duty
available shock absorbers shall be provided.

11.0 REAR AXLE & FINAL DRIVE

Conventional construction, truck-type rear axle, utilizing
heavy tubes pressed into cast center section, or one piece
casting, is preferred. Ring geér should be bolted, not riveted,
to differential carrier.

Low speed performance is more important than high top
speed in this application. (A positive traction, limited

slip type differential is mandatory when mud or show are

expected as seasonal driving conditions.)

Axle Capacity 7,000 lbs. minimum

Spring Capacity 3,500 lbs. minimum at ground

12.0 PROPELLER SHAFT

The propeller shaft shall be the heaviest duty component
available, utilizing one or more Spicer needle bearing universal
joints or equivalent. A guard shall be fitted to the vehicle
so as to prevent the propeller shaft from striking any hoses, .
wires, tanks or the pavement should the front univeréal joint

break.

13.0 STEERING

13.1
The required pull at the rim shall not exceed 20 pounds
to turn the front wheel five degrees right or left. These

requirements are for a wet vehicle empty on a dry concrete

floor, clean and free from loose or foreign material with
tires inflated to rated maximum pressure. The pull at the rim
for a wet vehicle with a full load (150 lbs. per passenger

X maximum passenger capacity) shall not exceed 30 pounds under




the same conditions as outlined above. If power steering is

required to meet this specification bidder shall so state.

13.2

Steering mechanism shall be constructed so as to make
the wheel essentially free from road shock and vibration.
Steering from full left to full right turn shall be accomplished
in no more than five complete turns of the steering wheel.
Steering mechanism shall be self-centering, reguiring little,
or no effort for the operator to bring the vehicle back to
a straight-ahead position after turning. Steering wheel shall
not be less than 16 inchesg in diameter and wheel ring shall
be provided with synthetic resin construction molded over
metal. Purther, it shall be provided will pﬁller holes in the

hub so that a standard or universal puller may be used.

13.3
Provision shall be made for easy external adjustment of

steering gear backlash.

13.4
All steering linkage wear points, including tie rod ends,
shall be fitted with lubrication fittings and replaceable

bushings or inserts.

14.0 BRAKES

14.1
A dual hydraulic brake system shall be provided.

14,2

Service brakes shall be four wheel internal expanding ox
disc type, power assisted, capable of decelerating the vehicle
with a full seated load to a stop within 88' from a speed of

30 m.p.h. Combination brakes of disc front and drum rear are

also acceptable.

14.3
Notwithstanding the requirement of 14.2 above, the brakes

supplied shall be the largest available from the vehicle




manufacturer, consistent with the weight of the vehicle, and
suited to both the safety and comfort of the passengers.

14;4 .
Parking brake shall be mechanical type, either hand or
foot operated, at left of driver, activating rear wheel brakes.

The parking brake shall be capable of holding the vehicle
stationary for 5 minutes, in both the forward and reverse
directions, on a 20 percent grade on dry pavement with a full
seated load.

Many users plan on probable 5000 mile replacement of front
disc brake linings. This appears to be reasonable for heavily

used vehicles.

15.0 WHEELS
Vehicles shall be equipped with the heaviest duty avail-~
able ventilated pressed steel wheels, 16.5" diameter and 6.00"

width (unless otherwise specified), single front and dual

rear. All wheels are to be interchangeable. Extra heavy duty
- wheel bearings are required. (See 10.0.)

Other wheel sizes may be desireable to match those already
in other vehicles of the fleet.

Body on forward control chassis shall bé dual rear wheel

vehicles.

16.0 TIRES

Vehicles are to be equipped with six tires (load range
E, 10 ply rating) of size 8.00x16.5 (unless otherwise specified).
Tires are to be supplied with the vehicle from the factory.

Spare wheel and tire shall also be supplied with each
vehicle. The spare shall be securely mounted in a location
other than the passenger compartment. Mounting on the rear
door is permissible if it does not interfere with the door
operation. Spare shall not be located in front of the radiator.

Jack and handle shall be provided and shall be screw type.
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17.0 ELECTRICAL SYSTEM

The vehicle is to be sup?lied with a 12 volt electrical
system. All components are to be selected and integrated to
function in an environment characterized by low engine (alter-
nator) speeds and high amperage draws due to lights, flashers,
air conditioning or heater, and other accessories in constant
operation.

For gasoline-powered vehicles, an alternator is required
of at least: '

(1) 60 amperes output at governed engine speed.

*{2) 90 amperes output at governed engine speed.
{Purchasers operating in areas where winter temperatures are
frequently below 20°F or when the vehicle is air conditioned
or lift-equipped should select #2.)

The buyer desires that the vehicle be fitted with a single
battery of 250 ampere hour rating. Baﬁteries shall be mounted
on pull-out type tray with access door if under body, or shall
be easily accessible from the front opening outside the vehicle.
Inside of battery compartment shall be covered with a durable
ihsulating material to prevent electrical shorts. Battery
compartment and tray shall be coated with acid resistant paint.

Wiring - All general purpose wiring shall be vinyl or
both vinyl and fabric insulated, color coded for ease of iden-
tification. Engine compartment wiring insulation shall be
polyethylene or equal. A full schematic of all OEM and con-

version wiring must be included.

18.0 INSTRUMENTS AND CONTROLS

18.1
The following instruments shall be provided:

-Ammeter consistent with alternator size, or voltmeter
-Low-charge warning light (alternator)

-0il pressure gauge or indicator

~Fuel tank level gauge

-Engine temperature gauge or indicator

-Audible headlight on indication and headlight high

beam indicator :

-And, speedometer, signal lights, and any other eguipment
required by Federal or State law.
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All instruments are to be grouped on a single panel in
full view of the driver, with no instruments obstructed by
controls, trim panels, or other appurtenances, and arranged

in a consistent and uniform manner.

18.2

The following controls, in addition to the normal steering,
brakihg, and transmission functions, shall be provided:

=Column mounted turn signal lever {self-cancelling)

-Emergency flasher control facing driver and clearly

vigible

=Door control (manual) capable of belng locked open

at driver's right hand and within arm's reach for

a short person (5'2" height)

~Master exterior light switch, and auxiliary switches

for any clearance or marker lights. Switches must

all be of uniform type.

-Switches and temperature controls for passenger

compartment heaters and alir conditioners

-Separate switch and temperature controls for driver

heaters,; defrosters and air conditioners

—~Electric starter switch

~Two~speed wiper control

~-Windshield washer

-Passenger compartment lights.
_ All controls shall be within driver's arm reach with seat
belt fastened. All non OEM switches shall be of uniform type,
either push-pull or rocker type, mounted in convenient group-—
ings in a panel near the driver's left hand and shall be
labeled and illuminated. Illumination of the auxiliary panel

shall be adjustable.

19.0 BODY STRUCTURE

19.1 ,

The body structure shall be adequately reinforced at all
joints and corners where stress concentration may occur and
shall adequately carry reguired loads and stand road shock

without deformation, cracking or other structural failure.

19.2
The side and end framing shall be so designed and con-

structed that they will carry their proportion of the stresses
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around these openings. All posts in body side and roof sec~
tions shall be of durable channel or box construction,
securely fastened to the underframe structure so that the
entire frame shall act as one unit without any movement at
the joinings. The end posts shall be designed to resist
shear at the welds.

19.3

All exterior panels shall be riveted, welded, or bonded
to the body frame. The body shall be thoroughly water
tested and made tight to prevent leakage.

19.4

Raised roof caps shall have at least one fixed, tinted
safety glass window. Roof conversions may be of steel,
aluminum or fiberglass, but shall include a collapse resistant
steel rollover cage which must comply with 19.2 Roll bars,

if suited, must comply with head room requirements and be
protectively padded as in 26.6.

"Raised roofs can be a problem with garage door heights and
repair lifts.

19.5

Before assembling all metal body parts shall be given a
thorough multiple stage anti-corrosion treatment. Zinc
chromate or zinc phosphate prime paint shall be applied ﬁo
both aluminum and steel. Interior surfaces of body panels
and posts which are covered'by trim materials shall be given

protection against corrosion (Sec. 26.3).

19.6

All nuts, bolts, clips, washers, clamps, and like
fasteners shall be zinc or cadium plated or phosphate coated
to prevent corrosion. All exterior panels shall be riveted

or huck bolted in place and no sheet metal screws shall be
permitted.
19.7

Stepwells are to be on one-piece construction, either

molded fiberglass, stamped aluminum, stainless or corrosion-
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resistant steel, with coved corners and adegquate reinforcement
to prevent deflection. Stepwell is'to be at least 12" deep
and all treads are tc be 9" deep with at least a 1-1/2" white
front edge of flooring material on both the top vertical and
leading horizontal surfaces of each step. Individual risers
shall not exceed 8" in height, and in the case of more than
one rigser all shall be the same height. The stepwell shall

be illuminated by at least one lamp providing a white light

actuated automatically by the opening of the door.

19.8

The wheelhouses shall be of sturdy construction of gal-
vanized steel or of steel treated for corrosion resistance
and providing ample clearance for front and rear tires, under
load and under all positions of the front wheels while steering.
In the event that tires extend beyond the side of the wvehicle,

splash aprons or fenders shall be provided.

19.9
Access doors shall be provided, where necessary to service
transmission, engine, radiator, batteries, and air conditioning

components.

15.10

The entire body-frame under structure, frame cavities and
body cavities of the wvehicle is to be fully rustproofed with |
nonflammable wax-type material, applied at time of manufacture.
Automotive tar or pitch guality undercoating applied at a local

dealer is not satisfactory.

19.11
Chromium—-plated trim pieces are not acceptable. Any bright
metal exterior trim shall be stainless steel or polished alumi-

num.

20.0 DOORS

20.1
The vehicle shall be equipped with (purchaser indicate

which option is preferred):
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(1) Single section front entrance door located opposite
the driver; the door shall be of the front hinged
"sedan type" and shall be driver operated by a
simple, manually operated control with over-center
linkage of self locking type, or

(2) A bi-fold hinged door with a weather tight seal.

The door operating hardware must be sturdy enough to be used
as a hand hold for boarding passengers. The door hinge system
itself must be sturdy enough to withstand this form of use for
the life of the vehicle without distortion or losing seal. The
door shall have a clear center opening width of at least 32"
and full height of at least 72" with roof conversion and 47"

without roof conversion.

"Some sgedan type front doors have a panel added to the top of
the original van front door; this provides for a higher docor
opening into a raised roof. These do not stand up well as

compared to a rebuilt, unitized all steel door.

20.2

A side entrance door shall be provided only when a 1lift
is required. The door shall be a two section, hinged type
with meeting edges that are gasketed to form a weather tight
seal.

Vehicles to be equipped with 1lifts and roof conversions
shall have the double side entrance doors extended at the top
to give a minimum 71" clearance between the floor and top of
the door opening. There shall be a minimum entry way at least
32" wide after provision has been made for 1ift hardware. There

shall be provisions for tie back straps to hold the doors open.

20.3

The vehicle shall be equipped with a rear opening emer-—
gency door/doors with appropriate operating instructions clearly
written, in large letters and in an obvious location. The
door shall be clearly marked "EMERGENCY EXIT" in letters at
least two inches high at the top of or directly above the
exit on the inside. The emergency exit shall have a horizontal
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opening of at least 24" and a vertical opening of at least 48"
measured from floor level. Seats shall not prevent easy access
to the emergency exit. Door/doors shall be able to be opened

from the inside or outside.

21.0 WINDOWS

21.1
- Windshield shall be fixed type, glazed with laminated

safety glass, tinted above eye level (gradutint}.

21,2

Main side sash shall be anodized aluminum horizontal or
vertical slide type equipped with.latches which prevent closing
on brake application. Sash shall be hinged at the top kick-out
type, or manual opening large encugh to allow unobstructed

passage, for emergency escape in compliance with FMVSS 217.

21.3

Laminated safety plate glass or tempered glass is to be
provided in side windows, rear windows, entrance door or
standee windows. All glazing (except as 21.1 above) shall

be tinted to < 33% transmittance.
22.0 HEATING, VENTiLATING AND AIR CONDITIONING

22.1

The heating system shall have at least two unit type
heaters, one located in the driver's area and one in the
passenger area. Output of the passenger heater shall be at
least 30,000 BTU. The passenger compartment heater shall be
located at least three seat rows in back of the driver's seat.

No heater lines shall be exposed.

22.2
Heater fans are to be individually controlled by three-
position switches; low, high and off. They must be individually

controlled for temperature setting from the instrument panel.




22.3
Provision shall be made for defrosting of the windshield
and driver's left hand side window. Such provision shall be

adjustable and within easy reach of the driver.

22.4

Ventilation for the driver shall be provided by means of
driver-controlled (internal) vents in the front or side of
the body. They shall direct air to the pedal area and shall
be weatherproof.

22,5

Alr conditioning system (OPTION} must be adequate (minimum
1-1/2 ton capacity rated at a minimum 30,000 BTU per hour} to
cool both the driver and the passenger area, It is mandatory
that separate individually controlled air conditioning outlets
for the driver's.compartment, including driver's feet be
provided. System may be self contained heavy duty type.

The bidder shall provide test data substantiating the
air conditioner ability to cool the vehicle interior to a
temperature 15°F cooler than exterior conditions of tempera-
ture and humidity up to 90°F and 100% relative humidity, and
to maintain that temperature during operation with varying
engine speed. '

The bidder shall also provide complete details on thé
compressor, condenser, and evaporator or heat exchanger units
used, and shall state exactly the power required to operate

the condenser fans, whether electrical or mechanical.

23.0 BUMPERS

Bumpers shall be heavy duty wide channel wrap-around type
and of sufficient strength and height from the ground so as
to permit the pushing of one vehicle by a follower, without
damage to either vehicle. The bumpers at the front and rear
of the vehicle shall be tapered in toward the body. Bumper
guards shall be installed on the front bumper. Bumpérs are

to be painted, not chromium plated or bright metal. Bumper




guards shHall be dealer provided faced with rubber pads for

added shock resistance and prevention of override.

24,0 INTERIOR LIGHTING

Interior shall be illuminated and rheostat controlled so
as to provide a minimum of 12 foot candles of illumination
over the entire normal reading position of each two passengers
cross seat. Lighting should be adjustable from the driver’s
position., Lights shall operate with or without engine running.
Front door hooded stepwell light shall be mounted and wired
to light when the door is open so stairwell and immediate out-
gide area, in front of and to the =side of the stepwell,'is

illuminated.

‘Lighting level is not so much intended for reading as it is
for good wvisibility for persons whose visual activity may be

poor.

25.0 EXTERIOR LIGHTING

All exterior lights must meet the requirements of the
state of the purchaser and all applicable Federal Regulations
(Federal Motor Vehicle Safety Standards).

The flasher unit for directional signals and emergency
flashers shall be replaceable from inside the vehicle and
shall be a simple plug—in unit. ‘

Wheelchair 1ift lights which illuminate the 1lift device
(when lift is ordered) and the area outside the vehicle, in
front and to the sides of the lift shall be provided.

‘An option which may be desirable is a driver adjustable spot
light mounted s¢ as to illuminate doors and steps of residences.

(Automatic vehicle washers could damage this light.)

26.0 INTERIOR

26.1
- The ‘subfloor sghall be of minimum 1/2" thick, 5-ply water-

proof plywood securely fastened to steel and covered from wall
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to wall with a non-skid RCA transit floor, hard rubber, or
approved equal. All edges shall be properly sealed to prevent
entrance of moisture. Floor shall be at least 1/8“ thick and
smooth under seats and 3/16" ribbed non-skid surface in the
aisle and at entrance ways of both door and floor areas
surrounding the 1ift. Steﬁs shall be covered with 3/1le6"
ribbed step treads. The step edge shall be marked in white
flooring material in conforﬁance with Federal Motor Carrier

regulations.

26.2

Any insulation material used between the inner and outer
panels shall be fire-resistant and sealed to minimize entry
of moisture and to prevent its retention in sufficient quan-
tities to impair insulation properties. Insulation properties
shall be unimpaired by vibration, compacting or settling
during the life of the coach. The insulation material shall
be non-hygroscopic and resistant to fungus and breeding of
insects. Any insulation material used inside the engine
compartment shall.be fire~resistant and shall not retain oils
or water. Body aﬁeas so insulated shall be thoroughly treated
with Tuff-Cote, Ziebart, Polyoleum, or equivalent before
application of insulation.
26.3

All interior panels shall be textured aluminum and/or
rust resistant polyeurathane (IMRON equivalent) painted
sheet steel, aluminum, or malamine with colars harmonizing
with other vehicle colors. Fiber, wood or vinyl covered

fiber or wood panels are not acceptable.

26.4

Vinyl covered neoprene foam padding may be used to cover
interior areas above passenger eye level where there is
possibility of striking the head. It must be.securely fastened
to the body structure.



26.5

Stanchions, 1-1/4" diameter of corrosion resistant steel
tubing shall be in the entry area. All stanchions should be
firmly and permanently attached to mounting cups (if any}.
All vertical stanchions shall be padded. Stanchions shall be
provided at each wheelchair location if so eguipped. Grab
rails should be provided at both sides of the door and shall
be within reach from the ground to assist passengers both in
boarding and alighting. A handhold device shall be provided
in the lift area to enable a person standing on the 1lift, per-
haps using crutches or a walker, to steady himself through the

entire lift operation.

27.0 SEATING (OPTIONS)

27.1

Handicapped units’ seats shall be identical to those in
the regular units except as otherwise herein provided. Each
wheelchair position shall be fitted to enable quick and easy
installation of regular type seats when wheelchair positions
are not needed. Contractor shall provide the appropriate
number of seats that would normally occupy wheelchair locations,
of the same type, color and quality to match permanent coach
seats. In all cases, the procuring office and the contractor

will agree to seat layout with diagrams.

27.2

Passenger seats except at wheelchair locations shall be
all forward facing, covered with commercial grade vinyl or
heavy duty woven fabric, color coded with exterior vehicle
colors. Seats shall be of heavy duty, fully padded (4 inch)
construction. Seat backs and bottoms shall be contoured for

maximum confort. Minimum seat cushion depth 15", width 18"

per passenger. Seat backs shall be between 18" and 20" high.
No arm-rests attached. Seats shall be 15" maximum from floor
to front edge of seat cushion. At least 10" of knee room

should be provided from edge of one seat to the back of the
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seat in front. Seat covering shall be fire resistant and shall
not support combustion. Seat padding shall be neoprene foam.
Seats are to be anchored such that they are easily removable
for installation of wheelchair hold downs. The seats shall

be a different color from the floor so as to be of contrast.
All seats shall be equipped with seat belts. Aisle shall be
minimum of 16" measured between seat cushions and shall extend
the length of the vehicle such that there is a clear path to
the emergency back doors.

‘The following'comments from users may be useful here (above):

It was mentioned that vinyl cuts easily and that fabric
can be just as satisfactory. The width of 18" seems high.
Seventeen inches is normal, according to several converters.

No users disputed the draft figures, although one thought that
arm-rests would be helpful to the elderly when cornering;
they can also cause difficulty when entering and leaving seats.

Some uéers thought the seat belts should be retractable.
An aisle is usually measured between seat supports rather than
edges according to a converter, so this should be clarified.

Sixteen inches was mentioned as the maximum possible aisle
and one user thought an aisle bigger than 14" was needed. A
converter said it was possible to give up one seat to have a
2-3 tier luggage area for shoppers just behind the entrance

door.

27.3

The driver's seat shall be full foam (neoprene} construc-
tion. The back and .cushion of the seat shall be perforated
black vinyl or upholstered in heavy duty fabric and of bucket
configuration. The seat shall be securely mounted so that
that front of the seat cushion shall not be higher than fifteen
inches from the floor with a driver of 160 pounds sitting in
the seat. The seat shall have vertical and fore and aft slide
adjustments. The full fore and aft range of seat adjustment

shall be accommodated in the mounting; there shall be no




interference between any grab rail or stanchion with the seat

in the full rearward position,

28.0 PAINTING AND LETTERING

28.1
The exterior paint of the vehicle will require __ colors.

The contractor will be provided with wording, numbers, loca--
tions, letter styling and colors that are to appear on both
sides of the vehicle; these may be diagrams or color photo-
graphs.
28.2

' All metal surfaces shall be treated with zinc chromate
primer prior to painting. The contractor will be provided
Awith color chips or with specific paint manufacturer's color
numbers. Paint material will be polyeurathane equivalent to

Dupont "Imron".

28.3
Interior paint will harmonize with seats and exterior
colors. Top of dash shall be f£lat finish.

29.0 WHEELCHAIR LIFT (OPTION)

‘Please read technical cobhservations and user comments at the

end of this section.

Vehicle shall be equipped with an electro/hydraulic or
electro/mechanical powered wheelchair lift mounted on the curb
side of the vehicle, accessible via access doors as specified
in Subsection 20.2. The 1ift shall be mounted so as not to
detract from the structural integrity of the vehicles. The
lift gate shall be of heavy duty frame design. The wheelchair
entrance doors shall be the swinging type and shall alsoc have
a tie back strap to hold doors back while l1ift is in operation.
The lift shall be fully automatic in all its action including
fold up and stowage.

The lift shall have a non-skid platform. The controls

shall be placed outside the wvehicle in such a position to
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enable the attendant or the handicapped person, once the person
is on the 1lift, to operate the 1ift. In the fully lowered
position, the platform shall be of sufficient strength to
support at least 600 - 1lb. load. The platform shall measure

at least 42" long by at least 32" wide, or wider to the maximum
extent permitted by the chassis of the vehicle. A safety
device shall extend the full length of the curb side edge of
the platform and shall be movable hinged surface to provide

a barrier to prevent the wheelchair from rolling off the street
end of the lift during operation. A barrier (minimum height -
1-1/2") shall also be provided on each side of the platform

to prevent wheelchairs from rolling over the edge. It is also
recommended that the doors to the lift opening be restricteﬁ

in their travel to 90° to form a retaining enclosure,

Power unit shall be 12 volt operated. Power unit will be
readily accessible for service. In the event of power failure,
the 1ift platform shall be able to be lowered with passengers
and shall be able to be raised without passengers.

Lift shall be capable of being used from curb level or
ground. It shall be equipped with a leading edge cut-off
switch to prevent damage when used on uneven ground. The
lift shall be capable of safely lifting a minimum static-load
of 600 lbs. The 1ift platform shall be capable of being
raised or lowered with a load in no more than 15 seconds. All
power units, operating joints, linkage, and mounting points
to the body shall be certified by the manufacturer as being
adequate for the loading. The operatidn of the unit shall
provide a smooth, jerk-free ride in both up and down directions.

Power unit will be controlled with a master cut-off switch
mounted in vehicle dash and a hand-held switch on a pigtail
at the door. Switches shall be deadman type, weather proof,
and labeled as to function.

System control valve shall be solenoid contrelled and
shall be accessible for ease &f maintenance.

Gravity down shall also be controlled by a manual hand

valve or crank in the event of electric power loss. All sliding
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surfaces and load bearing pivot points must be free 0f exposed
grease when in the transport position.

The side and top frame of lift intruding into the body
shall be properly padded to protect the riders from bodily
injury. Platform shall fold into door area for storing while
not in use. Platform, in stored position, shall not intrude
into vehicle body more than 14 inches. Lift shall be adeqguately
restrained in stored position to prevent the lift from coming
adrift while vehicle is in motion. The lift device in its

stored position shall not rattle.

*Comments on Wheelchair Lifts:

One converter feels very strongly that lift doors should

open no more than 90 degrees, giving the passenger a feeling

of riding within an enclosure. Many individuals feel very
uneasy going out onto the ramp if the doors are folded back
a full 180 degrees,; because of the rather exposed and vulnera-

ble sensation provided. It was felt that if the doors opened

only 90 degrees and are solidly secured in that position, it

may be possible to dispense with the three inch side support
provision., However, it is probably better to keep some side
suppcrt provision to prevent the wheel from slipping off the
platform and lodging in the space between the platform and
the door.

One user group remarked that the 600 pound capacity for
the 1lift is marginal for use with powered wheelchairs. How-

ever, this assumes that the driver is riding on the 1ift along

with the passenger. The converters indicated that the 1ifts
were not designed foyr such use. The 1ift operator is supposed

to be standing on the ground. One user commented, however,

that they had a problem when on at least one occasion a wheel-
chair fell from the 1lift while it was in operation. Hence,

they require their drivers to ride the lift with their hands

on the wheelchair.
A 36" wide platform was recommended by one user while

another stated that his 34" platform caused no problems.
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However, the suppliers are limited by the structural members

in the van chassis in determining how Wide the door can be.

It is probably possible to extend somewhat wider than 30
inches, but 36 inches appears to be impossible with the current
chasses available.

A platform length of 41" would allow some lifts to be
used without having to count length of toe-board safety device.
Another user thought a 42" minimum length was sufficient as
was a 32" minimum width. A 3" side barrier is design restrictive
and would not allow use of a very popular lift (which has a
1-1/2 inch barrier).

One agency indicated they have had problems with- their
lifts damaging when being lowered to unevén ground. The
problem is that the 1lift will continue to operate until both
sides have contacted the ground. The result 1s that the
mechanism is lifting the bus, placing considerable strain on
the electro/hyvdraulic components that drive it. Requiring a
leading edge cut-off switch should prevent damage.

It may be disadvantageous to have the system valve "exter-
nally mounted" since untrained persons could misadjust it.

This could lead to injuries., The phrase "accessible for ease

of maintenance" might be a solution here. 2ll sliding 1lift
surfaces can be free of grease when in the transport positioning,
but inner sliding channel construction, which is reported to

be more rigid than bearing construction and caused fewer piston
problems, cannot be free of grease when in a non-gtowed posi-
tion. Also, it would rule out at least one popular lift to
require that it be sealed roller or sleeve bearing construction.

Requiring a "completely" weatherproof switch may be over-
kill.

30.0 RAMP (OPTION) |

Ramp shall be all aluminum construction equipped with wide
channels to'provide guides for both sides of wheelchair Wheels
and non-skid steps between the channels. The fold out and

fold in action of the ramp shall be spring loaded to assist




both operations. Ramp shall be equipped with a locking device
to secure it in stored position and working position. The
capacity of the ramp will be a minimum of 800 pounds but not

weigh more than 80 pounds.

RAMP DIMENSIONS

Overall Width ' . 27"
Channel Guide Width 5"
Stair Tread Width 15"
Minimum Track Width 26"
Maximum Track Width 26"
Extended Length 83 3/4"
Closed Height 45 1/2"
Method of Attachment to Van Flooxr Hinge - 5 Bolts
To Van for Spring Bracket 4 Bolts

‘Reservations were expressed concerning the ramp. It was felt
that the ramp as specified would be too steep to permit even

a fairly strohg operator to push any and all passengers up it.
Further, it was felt that the 600 pounds minimum strength is
probably inadequate considering the combined weight of a husky
driver, a husky passenger and a powered wheelchair. A con-
verter thdught that a 400 pound specification was about all
that could be provided by a manufacturer of a ramp of less than
80 lbs. Possibly a ramp should be avoided if such heavy loads

are expected.

31.0 WHEELCHAIR RESTRAINTS

All vans equipped with wheelchair 1lifts or ramps shall
have wheelchair locking devicesgs permanently affixed to the
vehicle for the forward facing wheelchair positions for which
the vehicle is designed. The automatic locking device shall
incorporate means to ensure that the device cannot vibrate
loose during normal transit operations. Care must be taken
that the device will not damage any portion of the wheelchair
in normal operation. The locking device shall be capable of
securing the wheelchair wheels so that they are immobilized
during transport, with longitudinal movement not to exceed two
inches forward and backward, and without any lateral movement

whatever.
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Each wheelchair tie-down shall be eguipped with safety
belts (conforming with FMVSS Nos. 208, 209, and 210) and shall
be equipped with shoulder-crossing safety belts which are

anchored to the floor supporting structural members.

32.0 FIRE AND FIRST AID EQUIPMENT

FPirst aid kit (16 passenger) and one five pound type 5
ABC or other dry powder or CO2 fire extinguisher meeting all
applicable Federal regulations shall be bracket mounted and
easily accessible to the driver. An eighteen inch by 5/8"
wrecking bar shall be clip mounted within reach of the driver.
One six volt, bulb type, hand flash or lantern shall be pro-
vided and four 30-minute flares as well as three triangular

reflectors for daytime use.

33.0 AIR POLLUTION

The Contractors bidding on these specifications are
required to furnish a Warranty that the vehicles to be furnished
will comply with the air pollution criteria established by
the Secretary of the Department of Health, Education and
Welfare of the United States Government as follows:

(1) Horsepower of the vehicle furnished is adequate
for the speed and terrain in which it will operate. Such
horsepower includes the demands of auxiliary power eguipment.

(2) Gases and vapors emanating from the crankcase of
spark ignition engines are controlled in such a manner as to
minimize their escape to the atmosphere. (Such control may
provide for the return of such gases to the induction system
of the engine.) '

(3) Visible emissions from the exhaust pipe will not
exceed #1 on the Ringlemann Scale when measured at a point
6 inches from the tail pipe, with the vehicle in a steady
sfate of operation.

(4) When the vehicle has idled for 3 minutes and then
accelerates to 80% of rated speed under load, the opacity of
the exhaust will not exceed #2 on the Ringlemann Scale there-
after.



The bidder shall provide a certificate containing this

exact wording, signed by a duly sworn officer of the corporation.

34.0 DRIVERS ACCESSORIES

34.1

Mirrors: Right and lefthand fully adjustable outside
rear view mirrors shall be provided. Mirrors shall be nominal
8"x10" in size and constructed of anodized aluminum or chrome

plated, or other approved non-corrosive materials. "Low

mount" brackets are required as opposed to "West Coast”
‘mirrors which obstruct the driver's field of vision. Mirror
arms shall be chrome plated and designed to permit mirrors to
be moved out of the way to preclude damage by automatic bus

washing equipment. A convex insert shall be provided on both

outside rearview mirrors.
At least a 4"x12" rectangular rearview mirror shall be

installed for the driver's viewing of the bus interior.

34.2

Windshield Wipers and Washers: Two heavy duty, electirc,
two-speed wipers shall be controlled by a three position switch.
The motor shall be mounted in an easily accessible location
for inspection, maintenancelor removal. A three quart elec-

trically operated washer system shall be provided.

34.3

A driver's sunvisor shall be pfovided as well as the

following miscellaneous items:

=Clip to store "Vehicle Condition Card" under oOr near
sunvisor

-Pencil storage within convenient reach

-Clipboard and/or run board storage, within convenient
reach and preferably visible, in pocket on engine cover

-Pocket for storage of passenger handouts

-Clip for holding transfers

-Coat hook, immediately behind seat

-Underseat box (or other location) for personal effects

-Litter receptacle, accessible to driver and passengers
and easlily removable for emptying

-Small map or reading light, easily reached from driver's
seat and fully adjustable.
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35.0 TWO-WAY RADIOS (OPTION)

The purchaser advises that vehicles furnished on this bid
may be fitted with two-way radio equipment. The bidder shall
insure that an adequate 12 volt power supply is available near
the driver's compartment for mobile radio unit power. The
bidder shall agree to work in close liaison with the buyer's
communication equipment supplier in engineering a mounting
for the radio mobile unit, including the antenna and driver's
controls, Installation of the equipment should be provided
for in the design. The vehicle supplier shall be responsible
for fabricating all brackets, conduits and compartments to fit

the electronic equipment.

*Some have purchased CB radio tranceivers in order to have an
economical emergency (Channel 9) communication link. Buyers
should seriously consider the safety possibilities of such
equipment. A radio of this kind (CB) is not intended for
general communications of dispatching - it is for emergency

only.
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g\ 5 NEW BUS ACCEPTANCE CHECKLIST
maua\ZW%"_ﬁJ/e)
Purchase Order No, Vehicle Serial No. License Ne. Mileage
Year Vehicle Maks Chassis Make Vendor
Date Received Pass. Lift Chassis Serial No. Price
Key Ignition Door Fare Box Vaulis
Numbars:
SPECIFICATIONS COMPLIANCE
CHASSIS SPECS. ACTUAL iINTERIOR SPECS. ACTUAL
1. Wheelbase 1. Driver's Seat
2. Engine 2. Passenger Seats
3. Steering Spacing
4. Front Axle Single Width
5. Rear Axle Double Width
4. GV, 3. Aisle Widsh
7. Axle Ratio 4. Headroom
8. Batiery 5. Fleoring
9. Alternater Steps
10. Power Brakes Aisle
11, Fri. Brk. Size Underseats
12, Rear Brk, Size 6. A/C BTU's
13, Fuel Tank 7. Heating BTU's
14. Stabilizer 8. Int. Mirror
15, Wheels 9. Angle View Lens
16. Tires 10. Fare Box
17. Trans. Type Vaults (2)
18. Trans. Cooler Keys (4)
19. Guarded Drvshft. i1. Grabrails
20. Cooling System 12. Stenchions
21. Clutch Type Fan 13. Spare Tire/Rim
EXTERIOR 14. Snow Tires
—h 15. Tire Changing Tools
1. Entrance Door
Height ACCESSIBILITY
Width

2. Entrance Steps
1st Step Height
2nd Step Height
Tread Depth

. Rear Doer

Windows

Bumpers

Mirrors

Sideview
Convex
7. Rustprooting

Cn U s WD
AR

SAFETY EQUIPMENT

Fire Exi.

First Aid Kit
Triangle & Flares
Emerg. Exit Markings
Roof Hatch

Rear Door Buzzer
Backup Buzzer

"'-IO-UI&(A)N‘:‘
Lo F e e b

1. Wheelchair Lift

2.

Door Height

Power Up

Power Down

Peower Fold

Manual Override

Auto. Stop

Whee! Stop
Platform

Width

Length
Adjst. Speed

Securement Area

Jump Seats

Tie Downs

Seat Belis




INFORMATION FURNISHED WITH EACH VEHICLE

1. Wiring Diagrams 5. Structural Specifications

Y 7__'1uf. Statement of Origin 6. Operotor’s Instruction Monuvals
3. Repuir & Parts Manuals 7. Line Setting Tickets

4. Mointenance Schedules 8. Wa.rramiﬁs

OPERATIONAL CHECKLIST

FLUID LEVELS EQUIPMENT CONTROLS

engine oil level

windshield washer fluid
transmission oil leval
{with engine running)

amp or volt meter
water temperature
oil pressure
speedometer

fuel
miscelloneous

fromt/rear heater

radiafor defroster
2 batiery water level A/C condenser fans
| brake fluid level driver fon

windshield wipers/washers
horn
door opener

i LIGHTS
o GENERAL
5| headlight — high beam
’ headlight — low beam confrols and gauge
L tail lights locations, labels
S furn signals — front interior and
iy turn signals - reor stanchion padding
St brake lights flooring installation
§ — buckeup lights seating instailation
e running lights doors and windows
4oway flashers interior and exferior
: dash lights workmanship
; : passenger !ighis scrafches, overspray,
| fare bex light dents, rust
enfrance stepwell light missing, foose, siripped
lift entrance light nuts, bolts, screws, rivets
GAUGES waier leakoge test

road test

REMARIKS




-Smal[ Bus Training Program

PRE-
DAILY VEHICLE CHECKLIST

TRIP INSPECTION
VEHICLE DEFECT LIST

DATE ‘ VEHICLE
MILEAGE: Ending
Starting
Daily Total

INSPECT AND CHECK BELOW
ITEMS IF O.K,.

A.  UNDER HOOD
I, Oil level

NOTE ANY DEFECTS BELOW

I. * UNDER HOOD

2.  Radiator fevel

3.  Battery level

"k Windshield washer level

2. EXTERIOR

5. Engine

B. EXTERIOR
i Tires C ,
2. Turn signals
3. - Head lights-
4, Taillights
5. airrors

6.  Windshield wipers
. 7. Fresh body damage
8. TCleanliress

3. INTERIOR

C. - INTERIOR
l. -’Bmkes |
2. Steering
3. Transmission

Safety Equipment:

4. Fire exﬁngUisher .

5. Flares’

6. . First aid kit

7. Dash gauges

8. Radio

9.  Fresh damage

{0. Cleanliness

'D. FUEL ADDED

gal.

OIL ADDED

qts.

MILEAGE AT FUELING

Maintenance Performed

Driver Signature
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Mechanic Signature




: C Ko pess wa/re) : PREVENTIVE MAINIENANLE

. VESHCLE NO.
o ok INSPECTION WORK SHEET
. {¥) ADIUSTMENT MADE PERFORM MONTHLY DATE
Fo ‘ @ MEEDS ATTENTION : . ALL DART VEHICLES PRILEAGE
T SPECIAL INSTRUCTIONS o,
j_ FOR REPAIRS NEEDED
B
"PREPARE FOR INSPECTION , COMMERTS

[ cHeck priveRrs rREPORT [] wasH vemtcLe
[ REVIEW MAINTENANCE HISTORY

'

i
) 5 START UP AND DRIVE (CHECK OPERATION OF:)
“p .

[ svarTinG . - ] Transmission
- . [ rarwinG aRARE {7 voan
. : [} service araxe [ speevomeTeR
' REMAIN {N VEHICLE (CHECK OPERATICN OF:)
!g [ rueLgavae {71 s wAY FLASHER, INDICATORS
| .- , [Jolcavee : [} INTERIOR LIGHTS
| {1 BATTERY CHARGING GAUGE [} INSTRUMENT PANEL LIGHTS
[C] WINDSHIELD WASHER & WIPERS [} HEATER & DEFROSTER
] sTEERING WHEEL FREE PLAY {7} AIR CONDITIONER
[ resistraTION {] ALL winoow GLASS
j ] HEAD L1GHTS, HI INDICATOR 1 ocors
| [J #eab uaHTS, Low {71 seats
S [} rurnsianAL, NDICATORS (1 sareTy EQUIP
- OUTSIDE INSPECTION (CHECK OPERATION OF:)
4 ' ] nooo {] ouTsioe MIRRORS
{ D BUMPERS, BODY DAMAGE D WHEELS & RIMS, TIGHTFN LUGS
: ] [ ALL LigHTs . . {] TiRES,CHECK WEAR, CRACKS -
{ ‘ _ " [Jruercap AMD PRESSURE
R . RECORD, LBS. PER SQ, IN.
F :

' [] FRONT END, KING PINS, WHEEL
BEARINGS, TIE ROD ENDS

: | o - UNDER HROD {CHECK OPERATION OF:}
’ [J an comprESSOR, MOUNTING - [[] FUEL FILTER, CHANGE
, & BELT TENSION . (7] FueL LEAKS, CORRECT
. [} sTEERING GEAR & SHAFT LUBE) - ] RACIATOR, CHECK LEVEL

POWER STEERING HOSES
O [_] RADIATOR, PRESSURE CHECK

- - & OIL LEVEL . , ,
j; . [] THROTTLE LINKAGE : (] RADIATOR, CLEAN FRONT
‘ (] waTer puMP & FAN BELT [} HOsES, CHECK & ADJUST
[} waTeER PUMP & FAN HUB (LUBE) ] ANTI FREEZE PRGTECTED, °

[} C/CASE BREATHER, CLEAN/CHANGE | | ALTERNATOR, BELT TENSION,
TERMINALS, CHECHK & LUBE

0 AR FILYER, CHANGE [ BATTERY, CHECK WATER LEVEL
(] ExnausT svsTEM, TIGHTEN [] BATTERY, CLEAN CABLES
’ . . [Jewenee ot crance ] MASTER CYLINDER, FiLl.
Fl :
. : [Jowrier, cuance . 7] LusricATE ALL FITTINGS
) . " UMDER CHASSIS - A
[ encine & TRANS. MYG. BOLTS [T} exHAUST MUFFLER, TAIL PIPE
X . - CHECK & ABJUST HANGERS, TIGHTEN IF LOOSE
] sopv mve. soLTs ] otFFERENTIAL, CHECK GEAR OIL
| . CHECK & ADJUST LEVEL & CLEAN BREA , AER
1 : {3 Transuisston, cHECK cEAR [T} OIFFERENTIAL, CHECK FOR LEAKS
L [l ?"— LEVEL . [] BRAKES, ADJUST IF NEEDED
e . RANMSMISSION, CHECK COVER,
BELL & SEAL AREAS FOR LEAKS [ sPRINGS SHACKLESU BOLTS, CHECK
PR FOR CRACKS, RUST—TIGHTEN
- DRIVE OFF & PARK .
[ encine oL, CHECK LEVEL . [[] RECORD ALL PERTINENT INFO.

§N VEHICLE RECORDS

.{ 1 mooD LATCH, CHECK

MECHAMIC BIONATURE





