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NE W FLYER BETTER BY DESIGN

CITY AND COUNTY OF SAN FRANCISCO
San Francisco Municipal Transportation Agency
Request for Proposals
THE PROCUREMENT OF
30-Foot, 40-FOOT AND 60-FOOT LOW FLOOR
DIESEL HYBRID COACHES

Proposal

Section Bid Submission Requirements

1) Supply the following exterior views: left side, right side,
front, rear, and roof.
2) Supply a turning envelope diagram, including rear corner

swing out.
External and chassis 3) Supply dimensional diagram of hoisting, jacking and
3-A dimensions and layouts towing points.

4) Supply a right side and top view layout of the chassis,
showing the locations of major sub-systems.

5) Supply installation and detail design drawings for the
front and rear suspensions, propulsion system, and
driveline.

New Flyer is providing the requested information in the following attachments. Drawings and other
relevant information with regards to the vehicle dimensions and towing is included. We are also providing
information on our front, center and rear axles including drawings. Lastly, we are including specifications
with regards to our base engine offering; the Cummins ISL 9.0L 330HP. We are providing available
pictures from the 40’ bus and 60’ Trolleys which are similar to the proposed 60’ vehicle.
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RAISING THE VEHICLE NEW FLYER

LEGEND:
- HOISTING POINTS

(S) - JACK STAND POINTS

() - JACKING PADS

- JACKING ADAPTER LOCATIONS
(T) - TOWING ADAPTER LOCATIONS
/B\ - PULLING POINTS

DA DA

FRONT

s001617d.svg

Fig. GI-21: Jacking (hoisting) Points & Stand Placement

Gl - 40

The New Flyer vehicles described in this manual may be protected by one or more
patents and design applications or registrations in the United States and Canada, Rev. A - Jun 23 2014
and in other countries. Refer to “Vehicle Patent Information” in this manual.

Copyright © 2014 New Flyer Industries Canada ULC



NEW FLYER

VEHICLE TOWING

14.

14.1.

VEHICLE TOWING

Failure to comply with the safety pre-
cautions in this section could resulit in
personal injury or vehicle damage.
ALWAYS follow the recommended pro-
cedures.

I="NOTE:

The operator of the towing vehicle is ulti-
mately responsible for safely securing and
towing the vehicle. Ensure that the opera-
tor of the towing vehicle is aware of the
safety requirements and towing proce-
dures contained in this section.

Towing Safety

Follow all State (provincial in Canada) and
local traffic laws.

A vehicle safety restraint system must be
used that is independent of the primary lift-
ing and towing attachments.

All loose or protruding parts of a damaged
vehicle should be secured prior to towing.

Do not go under a vehicle which is being
lifted by the towing equipment, unless the
vehicle is adequately supported by safety
stands or appropriate blocking.

No towing operation should be attempted
for any reason which jeopardizes the
safety of the operator, wrecker, bystanders
or other motorists.

Do not exceed the recommended maxi-
mum speed of 35 mph (55 km/h) while
towing.

Reduce speed over uneven roads, railway
tracks or other obstacles.

Do not exceed the maximum front and
minimum rear clearance specifications
when the wvehicle is raised. Refer to
14.2.2.4. “Maximum Lifting Height” on
page 47 and Refer to 14.2.2.5. “Minimum
Vehicle Ground Clearance” on page 47 in
this section for dimensions and measuring
methods.

The vehicle being towed must have its
steering secured with the wheels posi-
tioned straight ahead.

If the vehicle being towed is not equipped
with an electrical plug for operating the
vehicle tail lights, a light bar must be
placed at the rear bumper of the towed
vehicle.

Vehicles with an articulated joint cannot
exceed a maximum vertical joint angle of
10°. If this angle is exceeded, damage to
the articulating joint may occur.

Rev. A - Jun 23 2014

The New Flyer vehicles described in this manual may be protected by one or more
patents and design applications or registrations in the United States and Canada, Gl - 41

and in other countries. Refer to “Vehicle Patent Information” in this manual.
Copyright © 2014 New Flyer Industries Canada ULC



VEHICLE TOWING

NEW FLYER

14.2.

Description

/\ CAUTION

Care must be taken to ensure that the
vehicle will not suffer structural or drive
train damage as a result of towing. The
driveshaft or both rear axle shafts must
be removed when towing, regardless of
distance or speed traveled. Damage to
the transmission/drive unit may occur if
the vehicle is towed without first remov-
ing the driveshaft or rear axles.

The New Flyer vehicle can be towed from
the front using either the flat or raised
method. Refer to 14.2.1. “Flat Towing” on
page 42 in this section for flat towing pro-
cedures. Refer to 14.2.2. “Raised Towing”
on page 44 in this section for raised towing
procedures. New Flyer recommends the
flat towing method to minimize the likeli-
hood of damage to the vehicle. Extra care
must be taken when using the raised tow-
ing method to ensure adequate ground
clearance at the rear of the vehicle. Rear
towing is not recommend due to insuffi-
cient ground clearance at the front of the
vehicle and the problem of locking the front
wheels in a straight position.

I="NOTE:

Consult your local Transit Authority for any
specific towing procedures and use them
carefully in conjunction with the recom-
mended towing procedures contained
within this section.

14.2.1. Flat Towing
14.2.1.1.Preparation

1. Prepare the vehicle for towing by removing

either the driveshaft or both rear axle
shafts. Refer to 14.3. “Driveshaft Removal”
on page 48 and Refer to 14.4. “Rear Axle
Shaft Removal” on page 48 in this section
for procedure.

. Obtain an approved towing adapter kit if

one is not already provided. The towing
adapter used for flat towing consists of two
L-shaped brackets, clevis pins and cotter
pins. Refer to your New Flyer Parts Manual
for towing adapter ordering information.

IS"NOTE:

The towing adapters mount into receivers
in the front frame of the vehicle and pro-
vide the proper offset and clearance to
allow the attachment of towing equipment.

Gl - 42
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NEW FLYER

VEHICLE TOWING

14.2.1.2.Towing Adapter Installation

1.

Install each tow adapter into a receiver and
locate with a clevis pin. See “Fig. Gl-22:
Towing Adapter” on page 43.

2. Secure each clevis pin with a cotter pin.

. Attach two safety restraint chains from the

towing vehicle to a fixed location on the
towed vehicle. See “Fig. GI-23: Safety
Chain” on page 44.

. Connect the towing vehicle air line and

electrical harness to the respective tow

3. Attach the towing vehicle equipment to the connectors on the towed vehicle.
tow eye of each towing adapter. The I NOTE:
metliod Used Wil vary: depending on the An auxiliary air supply mus:t be provided to
Iypepiipuing suupmentavaiable the vehicle being towed to release the
4. Secure the towing vehicle to the tow adapt- spring brakes and maintain suspension
ers. The method used will vary depending height. The auxiliary air supply should be a
on the type of towing equipment available. minimum of 100 psi.
CLEVIS
TOWING
ADAPTER
CLEVIS
TOW CONNECTION PIN
EYELET
TOWING
TOW CONNECTION ADAPTER
EYELET $061105b.wmf
Fig. GI-22: Towing Adapter
The New Flyer vehicles described in this manual may be protected by one or more
Rev. A - Jun 23 2014 patents and design applications or registrations in the United States and Canada, Gl-43

and in other countries, Refer to “Vehicle Patent Information” in this manual.
Copyright © 2014 New Flyer Industries Canada ULC



VEHICLE TOWING

NEW FLYER

ADAPTER

VEHICLE
STRUCTURE

FRONT OF BUS

WRECKER
CROSSBAR

s128109a.svg

Fig. GI-23; Safety Chain

14.2.2. Raised Towing
14.2.2.1.Preparation

1. Prepare the vehicle for towing by removing
either the driveshaft or both rear axle
shafts. Refer to 14.3. “Driveshaft Removal”
on page 48 and Refer to 14.4. “Rear Axle
Shaft Removal” on page 48 in this section
for procedure.

2. Obtain an approved towing adapter kit if
one is not already provided. The towing
adapter kit used for raised towing is a peg
and socket configuration that consists of

two U-shaped lift adapters that attach to
the towed vehicle and two lift receivers that
slide onto the towing vehicle crossbar.
Refer to your New Flyer Parts Manual for
towing adapter ordering information.

I="NOTE:

The towing adapters mount into receivers
in the front frame of the vehicle and pro-
vide the proper offset and clearance to
allow the attachment of towing equipment.
The towing adapters are designed to work
with Century 9055 Wrecker towing equip-
ment.

The New Flyer vehicles described in this manual may be protected by one or more
Gl -44 patents and design applications or registrations in the United States and Canada, Rev. A - Jun 23 2014
and in other countries. Refer to “Vehicle Patent Information” in this manual.

Copyright @ 2014 New Flyer Industries Canada ULC
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NEW FLYER VEHICLE TOWING
14.2.2.2.Lift Adapter/Receiver Installation b. Secure each clevis pin with a cotter pin.
1. Install the lift adapters onto the towed vehi- 2. Install the lift receivers onto the towing
cle as follows: vehicle crossbar and slide into position so
) ) . , . that they align with the towed vehicle lift
a. Slide lift adapter into vehicle receiver adapters. See “Fig. Gl-24: Lift Receiver

and locate with a clevis pin. Installation” on page 45.

TOWING
CROSSBAR

ADJUST WIDTH
ACCORDINGLY

TOWING
CROSSBAR

RECEIVER

s128106a.wmf

Fig. GI-24: Lift Receiver Installation

The New Flyer vehicles described in this manual may be protected by one or more
Rev. A - Jun 23 2014 patents and design applications or registrations in the United States and Canada, Gl - 45
and in other countries. Refer to “Vehicle Patent Information” in this manual.
Copyright © 2014 New Flyer Industries Canada ULC



VEHICLE TOWING

==

NEW FLYER

14.2.2.3.Raising & Securing the Vehicle

1.

Position the wrecker's lifting boom with the
lift receivers in place under the pegs of the
lift adapters. See “Fig. GI-25: Securing the
Lift Receivers to the Lift Adapters” on
page 46.

Slowly raise the boom until the socket on
the lift receivers engage the pegs on the lift
adapters. Make any necessary adjust-
ments to the lift receiver positions to
ensure proper engagement.

Continue to raise the lifting boom until the
lift adapters are fully engaged into the
receivers.

Insert the lock pin through the lift adapters.

5. Raise the front wheels to the height recom-

mended for the specific vehicle being
towed and check vehicle ground clear-
ance. Refer to 14.2.2.4. “Maximum Lifting
Height” on page 47 and Refer to 14.2.2.5.
“Minimum Vehicle Ground Clearance” on
page 47 in this section for recommended
limits.

I="NOTE:

An auxiliary air supply must be provided to
the vehicle being towed to release the
spring brakes and maintain suspension
height. The auxiliary air supply should be a
minimum of 100 psi.

7. Attach two safety restraint chains from the
towing vehicle to a fixed location on the
towed vehicle.

8. Check to ensure that all clevis and cotter
pins are properly inserted, towing equip-
ment is fully engaged and safety chains
are clear of the vehicle body before final
raising and towing the vehicle.

9. Secure the steering system as follows:

a. Rotate the steering wheel to position
the wheels in the straight ahead posi-
tion.

b. Secure the steering system in this posi-
tion by looping the driver's seat belt
around the lower portion of the steering
wheel and clipping it into the seat belt
buckle. See “Fig. Gl-26: Securing the

6. Connect the towing vehicle air line and Steering System” on page 47.
electrical harness to the respective tow
connectors on the towed vehicle.
FRONT
OF BUS
WRECKER
CROSSBAR
RECEIVER /
LOCK PIN
s128107a.wmf
Fig. GI-25: Securing the Lift Receivers to the Lift Adapters
The New Flyer vehicles described in this manual may be protected by one or more
Gl - 46 patents and design applications or registrations in the United States and Canada, Rev. A - Jun 23 2014

and in other countries. Refer to “Vehicle Patent Information” in this manual.
Copyright © 2014 New Flyer Industries Canada ULC
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NEW FLYER XCELSIOR

QdTTEA 8Y DERIGN

SALES INFORMATION BULLETIN

#203-002 | Model: Xcelsior | Lengths: ALL | Propulsions: DSL, CNG, LNG, ELEC

Front Axle and Suspension

Product Features

The front suspension system consists of the front axle with disc
brakes and its brake components: air springs (bellows), height
control valves, radius arm assembly, shock absorbers, axle stops
and mechanical brake components. Front axle can be fitted with
an anti-lock brake system (ABS). This suspension design also
consists of a steering damper located in the curb-side wheel-
well. Wheel parts are swivel-mounted on king-pins.

Benefits

= An estimated cost savings of $1,225 over 12 years for all
disc brakes (front and rear) compared to drum brakes

* Less brake noise

« Brakes run cooler

» Larger suspension travel (4" jounce — 4" rebound) to allow AXLE SPECIFICATIONS
for better suspension travel and a .smoother ride for customers e 2
+ Drop axle allows for lower kneeling and better ramp slope
H Model Number VOK-07F
Operations Ao
Type Cast iron dropped beam with hollow
center section, steered, non-driven
Brakes contain internal automatic adjustments.

J

Knorr Brakes

Ride Height

maintenance-free wheel bearings
Suspension travel consists of 4" jounce and 4" rebound. Ride
height for the front suspension is measured between the axle Gross axle 15,873 Ibs ;
beam and the rubber stop mounted to the frame of the vehicle. weight rating

Height Control Valve

The height of the air springs is controlled by height control valves on both front and rear axles. One height control valve on the front
axle retains the height of the body in relation to the axle under all loading conditions. The valve has three ports (one for air supply, one
for air springs and one for exhaust) and a control arm. A two degree “center dead zone" allows for minor bounces in the suspension
without modifying the ride height. Barksdale Leveling Valves are standard.

Radius Arm Assemblies

The front axle is positioned at the front by four rubber bushed radius arm assemblies, which are also the reaction members of the
driving, braking and cornering forces from the road to the bus understructure. The radius rods have been specially designed for

reduced axle noise.
Shock Absorbers

The two KONI front shock absorbers are a double-acting, telescoping type and consist of a piston assembly, a piston rod, a compression
head assembly, an inner cylinder, an intermediate cylinder, a dust tube, and a rod seal.
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NEW FLYER XCELSIOR

BETTER 8Y DESIGN

SALES INFORMATION BULLETIN

Axle Stops

Elastomeric axle stops are provided between the axle and frame on each side of the axles to prevent axle and/or frame damage in

severe bounce conditions and to allow emergency operation of the vehicle if one or more air bellows are deflated. Front axle stops
are incorporated internally in the front air spring/bellows.

Page 2
Revision Level A
Revision Date 1208 11
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SALES INFORMATION BULLETIN

#204-003 | Model: Xcelsior | Lengths: 60FT | Propulsions: DSL, CNG, LNG, ELEC

Center Axle

Product Features

The center axle with disc brakes and suspension installation '
consists of a ZF AVN 132 axle. The special design of the drop-
center axle makes it possible to lower the floor level of the bus
at the center axle to only 405 mm. Passengers benefit from the
more comfortable entrance and exit facilities.

Benefits

« An estimated cost savings of $1,225 over 12 years for all disc
brakes (front, center and rear) compared to drum brakes

* Quicker passenger boarding and exiting

« Time spent at transit stops is reduced and overall transit times
are also shorter

« The AV 132 is extremely quiet, a very welcome benefit in city

(

AXLE SPECIFICATIONS

buses considering their limited scope for sound insulation Vehicle width 2500 - 2600 mm
« Itis painted completely black except for the mounting surfaces

which are coated with rust inhibitor Maximum axle load 11500 kg
@) pe rations Standard tire size 305/70R22.5 twin
Center Axle Standard wheel size 225" x 8.25"
The center suspension beams are integrated into the axle. The -
assembly incorporates four mounting pads for the air springs, Brakes Disc
mount supports for the four shock absorbers and four lower
radius rods. Axle weight (oil filled) 589 kg
Air Springs (Bellows) Axle system weight 799 kg

The air springs act as the vertical flexible connection between
the axles and body to minimize road shocks. Four rolling lobe-
type bellows are standard for the center suspension. The bellows
are mounted to the suspension beams which are bolted to the
center axle.

Height Control Valve
The height of the air springs is controlled by height-control valves on both front, center and rear axles. Two Barksdale height-control
valves on the center axle retain the height of the body in relation to the axles under all loading conditions. Each valve has three

ports (air supply, air springs, and exhaust). A two degree “center dead zone” allows for minor bounces in the suspension, without
modifying the ride height.
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IEBIGN

SALES INFORMATION BULLETIN #204-002

Radius Arm Assemblies

The center axle has four rubber-bushed (lubrication-free) radius rods to locate the axle position and to transmit the driving, braking,
and cornering forces from the road to the bus understructure. The radius rods have been specially designed for reduced axle noise.
Stabilizer bars are not utilized.

Shock Absorbers

The four KONI center shock absorbers are a double-acting, telescoping type and consist of a piston assembly, piston rod, compression
head assembly, inner cylinder, intermediate cylinder, dust tube, and a rod seal.

Axle Stops

Elastomeric axle stops are provided between the axle and frame on each side of the axles to prevent axle and/or frame damage in
severe bounce conditions and to allow emergency operation of the vehicle if one or more air bellows are deflated.
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#204-002 | Model: Xceisior | Lengths: 35F7, 40FT, 60FT | Propulsions: DSL, CNG, LNG, ELEC

Rear Axle and Suspension

Product Features

The rear axle with disc brakes and suspension installation consists
of a M.AN. HY-1336-F axle and a rear suspension assembly,
The air springs and shock absorbers are mounted to structural
supports in support brackets in the vehicle structure. Two lower
radius rods are bolted to the main beam of the suspension unit
and to mounting blocks in the vehicle structure. Two upper
radius rods connect the axle housing to mounting blocks in the
vehicle structure. The brake chambers are mounted directly to
the disc brake caliper.

Benefits

» An estimated cost savings of $1,225 over 12 years for all disc
brakes (front and rear) compared to drum brakes

» Less brake noise

« Brakes run cooler

» Noise reduction due to hypoid-gearing single-reduction rear axle

+ Alr bags moved outboard to offer better ride quality and less
body roll

Operations

Rear Axle

This rigid, driven, non-steerable axle is made of high-quality
spherical center castings, utilizing a single-stage power reduction
gear train. Power is transferred through a differential/ hypoid
gear set-up. The power flows from the transmission through the
driveshaft to the pinion gear set and differential carrier.

Power is then transmitted along the left and right axle shafts to
the corresponding wheel ends, which consists of unitized wheel
bearings/hubs.

The wheels and tires represent the final stage of power transfer
to the road surface.

(Please refer to attached MAN brochure for more information)

s

AXLE SPECIFICATIONS

Maximum Axle Load 28.660 |bs

Input Torque 7080.59

lbs-ft

Overall width without tires 83.42 inches

Width across brake drums/hubs 73.27 inches

Spring Track : 37.52 inches

Flange to axle centerline, horizontal 2.17 inches

Flange to axle centerline, cross-serrated

15.41 inches

Qty. of wheel studs / hole circle diameter |

‘Weight without wheels, with oil
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SALES INFORMATION BULLETIN #204-001

Rear Suspension

The rear suspension assembly consists of a one-piece galvanized steel suspension beam assembly. The assembly incorporates four
mounting pads for the air springs, mount supports for the four shock absorbers, two lower radius rods and the rear axle.

Alr Springs (Bellows)
The air springs act as the vertical flexible connection between the axles and body to minimize road shocks. Four ralling lobe-type
bellows are standard for the rear suspension. The bellows are mounted to a suspension frame which is bolted to the rear axle.

Height Control Valve

The height of the air springs is controlled by height-control valves on both front and rear axles. Two Barksdale height-control valves
on the rear axle retain the height of the body in relation to the axles under all loading conditions. Each valve has three ports (air

supply, air springs and exhaust). A two degree “center dead zone" allows for minor bounces in the suspension, without modifying
the ride height.

Radius Arm Assemblies

The axle is positioned at the rear by rubber-bushed radius arm assemblies, which are also the reaction members of the driving,
braking and cornering forces from the road to the bus understructure. The rear axle has four rubber-bushed (lubrication-free) radius

rods to locate the axle position and to transmit the driving, braking, and cornering forces from the road to the bus understructure.
The radius rods have been specially for reduced axle noise. Stabilizer bars are not utilized.

Shock Absorbers
The four KONI rear shock absorbers are a double-acting, telescoping type and consist of a piston assembly, piston rod, compression
head assembly, inner cylinder, intermediate cylinder, dust tube, and a rod seal.

Axle Stops
Elastomeric axle stops are provided between the axle and frame on each side of the axles to prevent axle and/or frame damage in
severe bounce conditions and to allow emergency operation of the vehicle if one or more air bellows are deflated.
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Cummins ISL 9.0L (EPA 2013) Engine

NEW FLYER

2. ENGINE & ACCESSORIES O Engine Switch Box
O Electronic Control Module (ECM)
2.1. Cummins ISL 9.0L (EPA 2013)
Engine 2.1.2. Engine Specifications
Rated Power.............. 330 HP @ 2000 RPM
244. Descriptiorll o . Peak Torque .......... 1100 ft-Ib. @ 1300 RPM
;Z?-s(i?onlzs lnismiiii;? es?glngyllisnggf.%igtseé,l Displacement.............. 8.9 liters (540 cu. in.)
Sggglg See "Fig. 4-1: Engine Views” on Firing Order .........coovvcovvvvoeeeen.., 1-5-3-6-2-4
. _ Aspiration ..........cocceeeeieiieee. Turbo Charge
;Zeerﬂgafﬁ; g?g’:pone”ts Snd goesssellapral Engine Weight (dry) .......... 1678 Ib. (761 kg)

0 Fuel System (Refer to Section 7 of this

manual).

Oil Capacity (including filter)
............................ 28 U.S. gt. (26.5 liters)

Coolant Capacity (engine only)
......................... 13.1 U.S. qgt. (124 liters)

Refer to the Cummins Operation & Mainte-
nance Manual for further information on
the engine.

O Engine Protection System
O Air Intake System
O Exhaust System

The New Flyer vehicles described in this manual may be protected by one or more
4-2 patents and design applications or registrations in the United States and Canada,
and in other countries. Refer to “Vehicle Patent Information” in this manual.
Copyright © 2014 New Flyer Industries Canada ULC

Rev. A -Jul 02 2014
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NEW FLYER Cummins ISL 9.0L (EPA 2013) Engine
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Fig. 4-1: Engine Views
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