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NEW 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 . s :
Section Bid Submission Requirements

1) Describe in detail the low voltage wiring system including
wire type, terminations, terminal boards, multiple pin
connectors, shielding for RFI/EMI, wire numbering
methods, overload protection, and insulation color codes.
2) Describe in detail the high voltage wiring system (with
inclusions such as in item 1, above) with special emphasis
on safety features. Specifically detail any operational or
maintenance activity that could pose a higher than normal
safety risk.

3) Describe the operation of the propulsion and
regenerative braking system.

4) Describe in detail the energy storage system.
5) Describe how the overall electrical system has been

designed to be modular, reliable, easily maintainable, and
safe to operate.

3-l Electrical

6) Describe in detail the function of the multiplex wiring
system.

7) Explain how electrical and electronic noise has been
minimized.

8) Describe any components that will not meet the
illustrated parts manual requirements in Section 9.2.3 of the
Technical Specifications-Volume 2.

9) Explain how the bus electric, electrical, and control
systems are diagnosed and explain any self-diagnostic
capability.

Please refer to the attached low voltage and high voltage information as requested in Section 3-
l.
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Safety Procedures

1.1.

SAFETY

Safety Procedures

When performing different types of repair
to this vehicle special precautions must be
taken. Failure to follow these recommen-
dations and procedures could result in
injury or severe damage to vehicle and its
components.

Cordon off, mark or use a clearly defined
area to work on the vehicle. The purpose
of this is to warn personnel that the vehicle
is being worked on and it can start at any-
time.

1.2.

O Do not start the vehicle with the PC link

without first checking that the area is clear
of personnel.

Welding Procedures

/\ CAUTION

Before welding anywhere on vehicle,
open the Battery Disconnect switch and
disconnect all electronic control
modules (Multiplexing, engine,
transmission, ABS, and so forth). Refer
to Section 11 of this manual for
additional precautionary information.

Rev. A - Jul 02 2014
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NEW FLYER

2. MULTIPLEXING SYSTEM

2.1. Description

I="NOTE:

Refer to the Multiplexing System Layout
when reviewing this information.

The Vehicle Multiplexing Module (VMM)
system uses a series of remotely-
mounted, Controller Area Network (CAN)

connected modules to transmit information
and operate components throughout the
vehicle. The system consists of several
VMM 1615 solid state modules located
throughout the vehicle. See “Fig. 9-1: Rear
Panel” on page 2. See “Fig. 9-2: Exit Door
Module Installation” on page 3. See "Fig.
9-3: Side Console Module Installation” on
page 3. The modules are interconnected
by a shielded CAN communication cable
which is part of the wiring harness.

VMM 1615
MODULES

s074832a.wmf

Fig. 9-1:

Rear Panel

The New Flyer vehicles described in this manual may be protected by one or more
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Fig. 9-2: Exit Door Module Installation

VMM 1615 JUNCTION VMM 1615
MODULE BLOCK MODULE

E fz\\ 'EE!
L \
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/ ()
MOUNTING -1
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o I « __O

Fig. 9-3: Side Console Module Installation

CIRCUIT
BREAKERS s074831a.wmf
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VMM 1615
2.2. VMM 1615
2.2.1. Description

The VMM1615 is a general purpose elec-
tronic controller. It has 16 inputs and 15
outputs as well as two CAN/J1939 commu-
nication ports.

The VMM1615 has seven digital inputs;
five of the inputs are used for reading
active high/low signals, one input is used
for reading active high signals, and one
input is used for active high power control.
In addition, it has eight inputs capable of
reading analog voltages, and one DC cou-
pled frequency input.

The VMM1615 has 12 high-side outputs
with a maximum Pulse Width Modulation
(PWM) frequency of 500 Hz, four of which
are capable of accurate current sensing. It
also has one low-side output that is capa-
ble of current sensing with a maximum
PWM frequency of 1500 Hz, and two solid
state relay outputs. These outputs can

drive a variety of load types. Built to meet
and exceed SAE J1455 environmental
standards with enhanced diagnostics and
Windows-based ladder logic programming.
The modules are plug and play config-
urable, and have status LEDs that indicate
the condition of inputs, outputs, power, and
network activity.

The VMM 1615 is equipped with four color-
coded connectors and two high-current
power connection points. Connectors J5
and J6 are the high-current power source
for the output circuits on the module. Con-
nector J1 (Brown) is an input, output and
network connector. Connector J2 (Grey) is
an input and output connector. Connector
J3 (Green) is an input and output connec-
tor. And J4 (Black) contains inputs, outputs
and addressing inputs for module configu-
ration. Each module contains a set of diag-
nostic LEDs which can be used to monitor
the inputs and outputs, input power and
controller area network (CAN) activity. See
“Fig. 9-4: VMM 1615 Module” on page 4.

STANDBY
LED

ADDRESS LEDs

OUTPUT LEDs

INPUT LEDs

J3 /0O CONNECTOR

NET 1 LED
NET 2 LED

—
(=)
J5

J2 /0 CONNECTOR

J4 /0 CONNECTOR

POWER TO
BUSBAR 2

POWER TO
BUSBAR 1

s074833a.wmf

Fig. 9-4: VMM 1615 Module
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VMM 1615

222

1.

2.23.

Removal

Open access door or remove panels as
required to access module.

Identify harness connector positions at
module.

Carefully unplug harness connectors from
center of module.

Carefully unplug power connectors from
the end of the module.

Remove four screws and any other hard-
ware retaining the module to the panel and
remove the module.

Installation

. Position module on panel, install retaining

screws and tighten.

Install any auxiliary mounting hardware.

3. Plug harness connectors into module.

2.2.4.

Plug power connectors in ensuring locking
tabs snap into position.

Install removed panels and close access
doors.

VMM 1615 Troubleshooting

The VMM 1615 module has 16 input LEDs,
15 output LEDs, a Standby LED, 2 Net-
work Status LEDs and a power/health indi-
cator LED. The PWR LED has three
states, ON, OFF and FLASHING. When
the PWR LED is on solid the unit is operat-
ing correctly. If the PWR LED is off the
module is not receiving power or it is in the
power save mode. If the PWR LED is
flashing a fault has been detected on one
of the outputs.

The NET LED flashes when there is net-
work communication between two or more
units in the system. If the NET LED is not
flashing, there is a problem with the net-
work cabling. To verify the network cable,
measure the resistance between pins 8

Q aaa

and 9 and 10 and 11 on the Brown J1 har-
ness connector. Ohmmeter should indicate
approximately 60 ohms resistance. If the
measured reading deviates from this value,
check for the following:

Missing terminating resistor in the network
cable.

Bad connections at the network cable Y
splices.

Broken wire in the network cable.

The input LEDs have an ON and OFF
state. If an input LED is ON, the corre-
sponding input for the LED is active. If the
LED is OFF the input is inactive. Refer to
"ES-I/O Assignment" in the Vehicle Sys-
tems Drawing Manual to determine the
type and voltage level for each input prior
to testing. If there is no change of potential
when the input changes from inactive to
active, the input device or wiring is defec-
tive. Digital inputs must have a ground
potential to be activated. Inputs pro-
grammed as analog require 0.5 volts to
activate the input. Inputs programmed as
frequency require a 10 Hz or greater signal
to activate.

The output LED's have three states, ON,
OFF and FLASHING. If an output LED is
ON, the corresponding output for the LED
is active. If the LED is OFF the output is
inactive. If the LED is flashing the corre-
sponding output is faulted. Five types of
faults will cause an output LED to flash:

Short circuit to power.
Short circuit to ground.
Over current.

Open load.

Refer to 15. “VENDOR SERVICE INFOR-
MATION" on page 85 in this section for
more diagnostic and troubleshooting infor-
mation on the VMM 1615 module.

Rev. A - Jul 02 2014
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2.3.

2.3.1.

2.3.2,

J1939 Controller Area Network
(CAN) Cable

Description

The various ECU's and VMM modules
used in the vehicle communicate informa-
tion using a standard protocol called the
SAE J1939 Recommended Practice for
Serial Control and Communication Vehicle
Network (SAE J1939 CAN). The driveline
J1939 network consists of engine, trans-
mission, and ABS ECU’s and is separate
from the VMM J1939 network, which con-
sists of the VMM 1615 module. Refer to
“ES-Network Topology” and “Multiplexing
System Layout” for lead connections.

The J1939 network cables consist of
twisted pair, shielded cables that connect
the various ECU's or VMM modules
located throughout the vehicle. Each end
of the network cable is terminated with a
120 ohm resistor to reduce reflections of
the electrical signals.

CAN Cable Troubleshooting

. Troubleshoot the driveline J1939 network

cable as follows:

a. Attempt to read the engine, transmis-
sion, and ABS codes at each of the
diagnostic connectors (engine compart-
ment switchbox, and driver's area). The
network cable is intact between the
nine-pin diagnostic connector and the
ECU if diagnostic codes can be read at
each of the diagnostic connectors.

b. Set the Battery Disconnect switch to
the OFF position.

c. Disconnect the network cable from all
driveline ECU's. This is necessary as
the ECU’s can affect the resistive mea-
surement.

d. Refer to Electrical Schematic ‘ES-
Engine EN” and check continuity of the
entire network cable loop between the
CAN “+" and CAN *” wires using an
Ohmmeter. Loop resistance should
measure 60 Ohms.

I="NOTE:
The diagnostic connectors located behind
the driver’s seat or on the engine compart-
ment switch box are convenient places to
take the reading.

e. Check for an open or missing terminat-
ing resistor if the loop resistance mea-
sures 120 Ohms. Although each
resistor is 120 Ohms, they are installed
in parallel and the combined resistance
value would be 60 Ohms.

f. Check for an open circuit (break in the
wiring) if the Ohmmeter reading indi-
cates infinity or an “out of limits” value.
Check for a poor electrical connection if
a significant resistance value is mea-
sured.

g. Remove the terminating resistors from
either end of the network cable.

h. Check the CAN “+” wire for continuity
by connecting one lead of the Ohmme-
ter to the CAN “+" terminal at one end
of the network cable. Run a jumper wire
from the CAN “+" terminal at the oppo-
site end of the cable and connect the
other end of the jumper wire to the
remaining lead on the Ohmmeter. No
significant resistance should be mea-
sured.

i. If significant resistance or an open con-
dition is measured, move the jumper
lead down the network cable to each
connector and retest at the connector
until the fault is isolated.

j. Repeat the previous steps for the CAN

]

wire.
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J1939 Controller Area Network (CAN) Cable

2. Troubleshoot the VMM J1939 network
cable as follows:

a.

Set the Battery Disconnect switch to
the OFF position.

Disconnect network cable connections
from all VMM's, and SCU, as resistance
values could be affected during cable
continuity tests.

Refer to Electrical Schematic “ES-Pri-
mary Networks PN" and check continu-
ity of the entire network cable loop
between the CAN “+” and CAN “-" wires
using an Ohmmeter. Loop resistance
should measure 60 Ohms.

I="NOTE:

The CAN “+” and CAN *“” wires can be
easily accessed from any module location
where the network cable has been discon-
nected.

d.

Check for an open or missing terminat-
ing resistor if the loop resistance mea-
sures 120 Ohms. Although each
resistor is 120 Ohms, they are installed
in parallel and the combined resistance
value would be 60 Ohms.

e. Check for an open circuit (break in the

wiring) if the Ohmmeter reading indi-
cates infinity or an “out of limits” value.
Check for a poor electrical connection if
a significant resistance value is mea-
sured.

Remove the terminating resistors from
either end of the network cable.

. Check the CAN "+" wire for continuity

by connecting one lead of the Ohmme-
ter to the CAN “+” terminal at one end
of the network cable. Run a jumper wire
from the CAN “+” terminal at the oppo-
site end of the cable and connect the
other end of the jumper wire to the
remaining lead on the Ohmmeter. No
significant resistance should be mea-
sured.

. If significant resistance or an open con-

dition is measured, move the jumper
lead down the network cable to each
connector and retest at the connector
until the fault is isolated.

Repeat the previous steps for the CAN
“wire.

Rev. A - Jul 02 2014
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Description
3. ELECTRICAL SYSTEM
3.1. Description

The electrical system is a 12/24 VDC split
system, negatively grounded. All compo-
nents are rated at 12 or 24 Volts DC
depending on the system in which they are
employed. Care should be taken to ensure
all replacement parts are clearly identified
on their nameplates as being 12 or 24
Volts rated.

Severe damage to the alternator, regulator,
battery cables, starter and so forth may
result if the battery is not connected “Neg-
ative” to ground. Turn off battery discon-
nect switch before replacing or servicing a
battery.

Ensure cables are securely tightened to
battery posts and charging system compo-
nents. All ground connection points should
be checked periodically to ensure proper
grounding is maintained.

Circuit breakers and wire gauges are sized
based on the individual circuit current
requirements. Replacements should be of
the same rating and size.

Never replace a wire with one of a smaller
size. All wires are color coded with wire
markers on both ends to identify circuit
function. Harness routing and tie wrapping
should be periodically inspected to ensure
the system is maintained.

/N CAUTION

DO NOT turn off the main disconnect
switch, or disconnect the battery, or use
a defective battery while the engine is
running.

3.2.

3.21.

When this occurs a substantial “load
dump” could result that would damage
electrical components. “Load dumps”
in the electrical system are normally
absorbed by the battery.

Electronic Control Modules

Description

This vehicle is equipped with engine, trans-
mission, and ABS multiplexing equipment.
These control modules have prepro-
grammed diagnostic and control capabili-
ties. Refer to Section 4 and 5 of this
manual for engine and transmission con-
trol module function and support informa-
tion. Refer to Section 1 and 2 of this
manual for information on the ABS control
module.

The +24 VDC electrical bus bar (refer to
Electrical Schematics) provides the power
source for the engine Electronic Control
Module (ECM), and the ABS Electronic
Control Unit (ECU).

These control modules also provide direct
input to instrument panel warning indica-
tors such as Check Engine, Stop Engine,
and ABS Fail.

/N CAUTION

New Flyer Industries will assume no
responsibility for alterations or
substitutions to the electrical system
without prior authorization from our
engineering department.
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4,

41.

4.2.

4.2.1.

CHARGING SYSTEM

Description

The charging system is made up of the
alternator and voltage regulator. The func-
tion of the charging system is to provide
24V to the electrical/multiplexing system
and to recharge the battery system.

IS"NOTE:
Refer to 6. "BATTERY SYSTEM" on
page 49 in this section for more informa-
tion on this component.

Alternator

Description

This vehicle is equipped with a heavy-duty
450 Amp brushless alternator. The alterna-
tor is bracket-mounted on the front of the

engine and is belt-driven through the
accessory drive pulley. Cooling air is pro-
vided to the rear cover of the alternator
through a remote mounted air filter and
connecting hose.

The alternator unit consists of a rotor, two
stationary exciters (field windings), stator
assembly, rectifier assembly, two alumi-
num frames, rear cover, and a front fan.
The two aluminum frames support the
rotor and bearings and also accommodate
the attachment to the engine mounting cra-
dle. The stator is installed between the
front and rear frames and the three pieces
are bolted together. The rear cover pro-
vides an air inlet duct and access to the
power, ground, FI, and AC terminals. The
front fan is mounted on the end of the rotor
shaft and draws cooling air through the
alternator housing. See “Fig. 9-5: Alterna-
tor Assembly” on page 10.

Rev. A - Jul 02 2014
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1. Alternator Assembly, EMP 450 17. Screw 33. Nut, M5
(Incl. 2-48) 18. P-Clip 34. Washer, Flat
2. Nut 19. Front Bearing 35. Washer, Lock
3. Washer, Lock 20. Rear Bearing 36. Nut, 1/2" - 20
4. Washer, Flat 21. O-Ring 37. Grommet, Power Stud
5. Fan 22. O-Ring 38. Stud, M6
6. Frame Assembly, Front 23. Bolt, M8 39. Bolt, M6
7. Exciter, Front 24. Washer, Safety 40. Washer, M6
8. Rotor Assembly 25. Insert, M8 x 1.5 41. Harness, F1
9. Exciter, Rear 26. Screw, M8 42. Harness, AC
10. Stator Assembly 27. Washer, M8 43. Stud, Power & Ground
11. Frame Assembly, Rear 28. Screw, M6 44. Insulator, Rectifier
12. Cover, Rear 29. Washer, M6 45. Rectifier Assembly
13. Bolt, M6 30. P-Clip 46. Isolator
14. Washer, M6 31. Screw, M5 47. Bushing
15. Bolt, M8 32. Washer, M5 48. Filter, Noise
16. Washer, Flat s025719a.svg

Fig. 9-5: Alternator Assembly
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Alternator

4.2.2.

Alternator Specifications

Manufacturer
.......... EMP Advanced Development LLC

Model .....ooooviiiiiiiiiiieeeee Power 450
Rated Voltage .....c..ccoccveiiiiiiin, 28 VDC
Nominal Amps ........... 450 Amps @ 28 VDC

Maximum Continuous Speed
............................................... 6500 RPM

Cooling
..... Air-cooled, front-mounted integral fan

Welghit v 100 Ibs. (45 Kg)

4,2.3. Operation

4.2.3.1. Overview

The brushless alternator operates using a
rotating component, called the rotor, which
is first magnetized by two stationary excit-
ers (field windings). The magnetized rotor
turns within a stationary set of conductors
wound in coils called the stator. The rotor's
magnetic field cuts across the stator's con-
ductors, generating a source of electrical
AC power. The alternator's rectifier con-

verts the AC power into DC power.

4.2.3.2. Electrical Power Generation

The alternator has two field windings or
exciters. The exciters are axially aligned by
the bearings and the front and rear frames.
The front exciter is bolted to the front frame
and the rear exciter is bolted to the rear
frame. The exciters are stationary field
windings with each exciter being posi-
tioned in close proximity to the rotor's inner
diameter. Each exciter winding has one of
the wires terminated to the F1 connector
and the other exciter lead is internally

When the F1 connector is supplied a mod-
ulated voltage by the voltage regulator,
both exciter coils create a magnetic field
which in turn is induced into the rotor. As
the magnetized rotor's unique geometry
turns inside of the stator, the rotors mag-
netic field cuts across the stator's conduc-
tors and generates electrical AC power.

The stator has four independent windings
with each stator winding having three wires
or conductors which allows for the genera-
tion of 3-phase AC power. The four stator
windings are wound independently to allow
a level of redundancy, as well as to evenly
balance the electrical torque induced that
is generated during transformer action.
This results in smoother operation.

The process of rectifying the AC power into
DC power is handled inside the alternator
by the rectifier assembly. The rectifier
assembly consists of two aluminum cast-
ings and four diode bank assemblies, one
for each stator winding. The outer alumi-
num casting is the negative or ground ring
and the inner casting is the positive ring.
Each of the three stator wires is terminated
to a set of diodes, one positive and one
negative. Each diode bank has three posi-
tive diodes and three negative diodes, for a
total of 24 diodes. A diode is a solid state
device that allows current to flow in one
direction only. The four diode banks are
connected to the positive and negative
cast rings in a parallel circuit. The rectifier
assembly creates a relatively smooth and
stable DC output without any moving parts.

There are four electrical connections on
the alternator rear cover: the positive (+)
output stud, the negative (-) or ground
stud, the field winding connection (F1) and
the AC connection. The AC harness is
connected to one of the 12 stator wires

grounded. and is used to indicate when the alternator
is charging.
The New Flyer vehicles described in this manual may be protected by one or more
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4.2.4.

Alternator Troubleshooting
I='NOTE:

Use a digital multimeter to check all resis-
fance values during alternator trouble-
shooting.

If the alternator shaft does not rotate freely,
the alternator will need to be repaired.
Refer to 4.2.7. "Disassembly” on page 17
and Refer to 4.2.8. “Assembly” on page 22
in this section for procedure.

If the alternator rotates freely, but has no
output, proceed as follows: See “Fig. 9-6:
Alternator  Electrical Schematic” on
page 12.

. Check AC connector and wiring integrity.

2. Check F1 connector and wiring integrity.
3. Verify F1 is receiving 24-28 VDC signal. If

not, troubleshoot the voltage regulator or
vehicle charging system. Refer to 4.4
“Voltage Regulator” on page 31 in this sec-
tion for more information on this compo-
nent.

4. Check F1 Terminal resistance. Refer to

4.2.5. "Alternator Resistance Values” on
page 14 in this section for specification. If
the F1 resistance is not to specification,
inspect the field winding coil or connec-
tions as follows:

a. Remove rear cover of alternator. Refer
to 4.2.7.2. "Rear Cover” on page 18 in
this section for procedure.

b. Verify continuity of F1 wire harness.
Replace if damaged.

c. Verify white exciter wires are connected
to ground and the red wires and the F1
harness ring terminal are securely fas-
tened.

d. Remove M5 hex nut, F1 harness and
both red exciter wires. Check the resis-
tance of each red exciter wire to the
white wire ring terminals. Refer to 4.2.5.
“Alternator Resistance Values" on
page 14 in this section for specification.
If the resistance is outside of the value,
the exciter may need replacing.

ot i et ) ) s i ] o o ot

s025808a.wmf

Fig. 9-6: Alternator Electrical Schematic
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5. Check AC Terminal resistance. Refer to 6. Check the resistance between the Positive
4.2.5. “Alternator Resistance Values” on (+) and Negative (-) power stud. Refer to
page 14 in this section for specification. If 4.2.5. "Alternator Resistance Values” on
the F1 resistance is not to specification, page 14 in this section for specification.
inspect the field winding coil or connec- Replace the rectifier assembly if values are

tions as follows: not to specification.

a. Remove rear cover of alternator. Refer
to 4.2.7.2. "Rear Cover” on page 18 in
this section for procedure.

b. Verify continuity of AC wire harness.
Replace if damaged.

c. Verify that the AC harness is securely
connected to the stator lead. See “Fig.
9-16: Stator Winding Removal” on
page 21.

d. Remove all (12) M5 hex nuts and stator
leads from the stator terminals. Bend
stator leads and ring terminals out to
avoid any contact. Measure the stator
lead resistance. If the resistance is not
to specification, the stator assembly
may need to be replaced. See “Fig. 9-7:
Stator Leads” on page 13. Refer to
4.2.5. "Alternator Resistance Values”
on page 14 in this section for specifica-
tion.

s122727a.svg

Fig. 9-7: Stator Leads
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4.2.5. Alternator Resistance Values

ALTERNATOR RESISTANCE VALUES

LOCATION RESISTANCE

F1 Terminal DMM (-) lead on Ground stud, DMM (+) lead on F1 = 4.1 £ 0.2 ohms

DMM (+) lead on Ground stud, DMM (-) lead on F1 = 4.1 £ 0.2 ohms

AC Terminal DMM (-) lead on AC, DMM (+) lead on Ground stud > 1 kilo ohm

DMM (+) lead on AC, DMM (-) lead on Ground stud > 1 kilo ohm

Positive Stud to DMM (-) lead on Ground stud, DMM (+) lead on Positive stud > 1 kilo ohm
Ground Stud

DMM (+) lead on Ground stud, DMM (-) lead on Positive stud > 1 kilo ohm

Front Exciter 8.2 + 0.4 ohms
Rear Exciter 8.2 £ 0.4 ohms
Stator Leads Stator steel frame to any stator lead ring terminal > 1 Mega ohm

Stator lead to stator lead on the same 3 phase winding = 0.1 - 1.0 ohms
(i.,e. A1to A2, A2to A3, A1to A3=0.1-1.0 ohms)

Stator lead of one phase to another stator lead of different phase > 1 Mega ohm
(i.,e. A1to B1, A1to C2, A1to D3 > 1 Mega ohm)

The New Flyer vehicles described in this manual may be protected by one or more
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4.2.6.

1.

Removal

Set the Battery Disconnect switch to the
OFF position.

. Open the rear exterior engine access door

and swing open the belt guard.

Remove the air intake tube that crosses in
front of the alternator by removing the U-
clamp, and loosening the T-clamps at
either end.

/N CAUTION

DO NOT cut the drive belt to remove it
as the spring loaded pulley will snap
back violently. This could result in per-
sonal injury or damage the pulley stop
and render it unserviceable.

Release belt tension and remove the alter-
nator drive belt. See “Fig. 9-8: Alternator
Removal & Installation” on page 16.

IS"NOTE:
Use a 1/2" breaker bar to rotate the ten-

sioner pulley upwards and relieve belt ten-
sion.

. Enter the interior of the vehicle and raise

and secure the rear passenger seat.

. Raise and secure the interior engine

access door.

Remove the two lock nuts and washers
that secure the power cable bracket to the
rear of the alternator.

Loosen the T-clamp that secures the rub-
ber elbow to the rear of the alternator and
pull back the elbow.

Unplug the "F1", and "AC" wire connec-
tors from the rear of the alternator.

10.Remove the 1/2" nuts and washers that

100%

secure the power and ground cables to the
terminals on the rear of the alternator.

Return to the rear of the vehicle and
remove the four mounting bolts and wash-
ers that attach the alternator to the engine
mounting bracket.

/\ CAUTION

Use appropriate lifting equipment to
remove the alternator. The alternator
weighs 100 Ibs. (45 kg).

12.Carefully lift and slide the alternator off the

mounting bracket and remove unit from the
vehicle.

IZ"NOTE:
The use of a forklift, with the forks drawn
together, provides a cradle for the alterna-
tor and allows for easy removal from the
vehicle.

Rev. A -Jul 02 2014
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ALTERNATOR

WASHER FLAT
%" UNC HARDENED

HEX BOLT\Ig\
% UNC x 1 1/4" Lg

WASHER FLAT
2" UNC HARDENED

HEX BOLT
%" UNC x 1 %" Lg

S027456a.svg

Fig. 9-8: Alternator Removal & Installation
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4.2.7.

4.2.7.1.

Disassembly

I"NOTE:
Mark the alignment of the front and rear
frame to the stator housing prior to disas-
sembly. These marks will be used during
reassembly to ensure correct orientation of
these parts.

Pulley & Fan

. Use a hammer and chisel to carefully bend

back and flatten the locking tab washer.

. Loosen and remove the pulley nut, tab lock

washer, and flat washer. See “Fig. 9-9: Pul-
ley & Fan Removal” on page 17.

IZ"NOTE:

Removal of the pulley nut may require the
use of an impact wrench. Wear protective
gloves and grasp the fan to keep the shaft
from rotating while operating the impact
wrench.

Mark the front face of the pulley and use a
puller (Iltem 7 from Alternator Special Tools
List) to remove the pulley from the shaft.

/N CAUTION

DO NOT pry the fan off the shaft. The
fan is cast aluminum and can be dam-
aged easily if excessive force is used.

Slide the fan off the shaft.

NUT

FAN

TAB LOCK
WASHER

s122704a.wmf

Fig. 9-9: Pulley & Fan Removal
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4.2.7.2. Rear Cover

1.

Remove the nuts and washers from the
power and ground studs.

2. Release the wire terminal from the con-
nector shell on both the "F1" and "AC" con- POWER
nectors. TERMINAL
I="NOTE:
Use Delphi tool #12014012 (or commercial
equivalent) to release terminal from con-
nector.
3. Remove the four M6 bolts from the rear
cover of the alternator.
4. Use a rubber mallet and carefully tap the
rear cover to separate it from the rear TERMINAL
frame.
GROUND
5. Push the "F1" and "AC" wire lead rubber TERMINAL
grommets inward to remove them from the \
rear cover. : AC
6. Slide off the rear cover until it is completely CONNECTOR
removed. See ‘Fig. 9-10: Rear Cover
Removal” on page 18. s122705a.wmf
Fig. 9-10: Rear Cover Removal
The New Flyer vehicles described in this manual may be protected by one or more
9-18 patents and design applications or registrations in the United States and Canada, Rev. A - Jul 02 2014

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




=\7=>F’

NEW FLYER

Alternator

4.2.7.3. Front Frame

1. Scribe mark the alignment of the front
frame to the stator housing.

2. Remove the six M8 bolts from the center of
the front frame. These bolts attach the
front frame to the front exciter.

3. Remove the eleven M6 bolts from the outer
edge of the front frame. These bolts attach
the front frame to the rear frame.

4. Remove the front and rear exciter ring ter-
minals from the rectifier. Make note that
the white wires are connected to ground
and the red wires are connected to the F1
terminal.

5. Straighten the ring terminal ends of the
exciter wires so that the wires can pass
easily through the stator housing.

6. Cut away the plastic wire ties from the
exciter sheathing.

7. Use the front frame/exciter puller (ltem 1
from Alternator Special Tools List) to
remove the front frame, front bearing, and
front exciter. See “Fig. 9-11: Front Frame
Puller” on page 19.

8. Install three M8 x 60 flange head bolts into
the front frame, utilizing every other bolt
hole. Tighten all three bolts evenly until the
puller tool is flush with the frame.

9. Use an impact wrench with a 3/4” socket to
remove the front frame.

I"NOTE:

The disassembly process will damage the
front bearing and a new bearing will be
required during assembly.

10.Mark the location of the front exciter wires
with respect to the slots within the stator
housing as the front frame is being
removed from the stator housing.

11.Remove the P-clip that supports the front
exciter wires inside the front frame. See
“Fig. 9-12: P-Clip Removal” on page 19.

12.Separate the front frame from the front
exciter/bearing by tapping them apart. If
necessary, use a large socket to press the
front bearing out of the front frame. Dis-
card the front bearing.

s122728a.svg

Fig. 9-11: Front Frame Puller

P-CLIP

FRONT
EXCITER

s122706b.svg

Fig. 9-12: P-Clip Removal
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4.2.7.4. Rotor & Rear Exciter

1.

Remove the six M8 bolts that attach the
rear frame to the rear exciter. See “Fig. 9-
13: Rear Exciter Bolts” on page 20.

Install the rotor removal tool (Item 2 from
Alternator Special Tools List) onto the end
of the alternator. See “Fig. 9-14: Rotor
Removal” on page 20.

IZ"NOTE:

The rotor removal tool includes a specially
modified front frame.

. Install the flat washer and nut onto the

threaded end of the rotor.

. Use a 3/4" socket to evenly tighten the two

1/2" puller bolts to ensure the rotor is
pulled straight. Continue tightening puller
bolts until the rotor contacts the front
frame.

Remove the nut and flat washer and then
remove the entire rotor puller tool from the
alternator.

. Carefully slide the rotor out of the stator

housing, ensuring that the previously
removed rear exciter wires pass easily
through the rear frame. Note the location of
the exciter wires with respect to the slot in
the rear frame.

Remove the rear exciter from the rotor by
first assembling the front bearing press/
support tool into the base fixture (Items 3 &
4 from Alternator Special Tools List), and
then inserting the splined end of the rotor
into the support tool.

. Use the rear bearing puller (Item 5 from

Alternator Special Tools List) to remove the
rear exciter and bearing from the rotor
assembly. See "Fig. 9-15: Rear Exciter
Removal” on page 21.

Insert three M8 x60 flange head bolts into
the rear exciter utilizing every other bolt
hole. Tighten all three bolts evenly until the
puller tool is flush with the rear bearing.

10.Use an impact wrench on the hex head of

the puller screw to remove the rear exciter/
bearing from the rotor shaft.

M8 X 35 BOLTS

M8 X 35 BOLTS

s122729a.svg

Fig. 9-13: Rear Exciter Bolts

$122730a.svg

Fig. 9-14: Rotor Removal
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REAR BEARING
PULLER TOOL

FRONT BEARING
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TOOL

s122731a.svg
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Fig. 9-15: Rear Exciter Removal

4.2.7.5. Stator Housing

1. Remove all the stator winding ring termi-
nals from the rectifier, being careful not to
twist the diode terminals. Use needle-nose
vise grips to keep the diode terminals from
twisting while loosening the nuts. See “Fig.
9-16: Stator Winding Removal” on
page 21.

2. Carefully remove the stator housing from
the rear frame.

Fig. 9-16: Stator Winding Removal

4.2.7.6. Rectifier & Rear Frame

1. Ensure that all stator winding and exciter
ring terminals have been disconnected
from the rectifier. The exciter terminals
should be marked as to their location so
they can be connected correctly during
assembly.

2. Remove the fourteen M6 bolts attaching
the rectifier to the rear frame. See “Fig. 9-
17: Rectifier Removal” on page 22.

3. Separate the rectifier assembly from the
rear frame. Discard the isolator gasket and
scrape clean any silicone from the mount-
ing surfaces See “Fig. 9-18: Rectifier Sep-
aration” on page 22.

4. Remove O-ring and spring washer from
inside bearing seat in rear frame.
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Fig. 9-17: Rectifier Removal

Assembly

Rectifier & Rear Frame

. Assemble the rectifier onto the rear side of

the rear frame using a new isolator gasket
and silicone provided in the repair kit as
follows:

a. Apply a thin layer of silicone to the
entire surface of the isolator gasket and
install the gasket onto the rectifier
assembly.

b. Apply another thin layer of silicone to
the other side of the gasket

c. Install the rectifier/gasket assembly
onto the rear frame.

. Apply Loctite-242 to the fourteen M6 bolts

and secure the rectifier to the rear frame.
Torque bolts to 80 + 8 in-Ib. (9 £ 0.9 Nm).

Install a new O-ring and spring washer into
the bearing seat of the rear frame. See
“Fig. 9-19: O-Ring & Washer Installation”
on page 22.

RECTIFIER

REAR FRAME

s122712a.wmf

SPRING WASHER

_\— REAR COVER

s122718b.svg

Fig. 9-18: Rectifier Separation Fig. 9-19: O-Ring & Washer Installation
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NEW FLYER Alternator

4.2.8.2. Stator Housing

1. Align the stator housing with the rear frame
using the alignment marks made during
disassembly.

2. Apply Loctite-242 to all stator winding stud
terminals

3. Install ring terminals onto diode terminals FATRIRIRS
and secure with washers and nuts. Torque
nuts to 44 + 4 in-lb. (5 £ 0.5 Nm). See “Fig.
9-20: Stator Terminal Installation” on
page 23.

STUD
TERMINAL
=" NOTE:

Use needle-nose vise grips to keep the
diode terminals from twisting while tighten-
ing the nuts.

DIODE
TERMINAL

s122716a.wmf

Fig. 9-20: Stator Terminal Installation
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NEW FLYER

4.2.8.3. Rotor & Exciters

1. Lubricate the rotor rear bearing seat with
90W oil.

2. Place the rear exciter and bearing assem-
bly onto the rear side of the rotor assembly.
Use the front bearing press/support tool
(Item 3 from Alternator Special Tools List)
to support the splined end of the rotor
assembly during the pressing operation.
See ‘Fig. 9-21: Rear Bearing Press” on
page 24.

IZ"NOTE:

The rear exciter can be identified as the
exciter with the shorter wire leads.

3. Use the rear bearing press tool (ltem 6
from Alternator Special Tools List) and
press the bearing onto the rotor shaft until
fully seated.

4, Reverse the position of the rotor so that the
drive end is facing up.

5. Lubricate the rotor front bearing seat with
90W oil and position the front exciter
(longer wire leads) onto the rotor assem-
bly.

6. Place the rotor assembly in a press, with
the drive end facing up. Use the rear bear-
ing press tool (Iltem 6 from Alternator Spe-
cial Tools List) to support the base of the
rotor. Use the front bearing press/support
tool (ltem 3 from Alternator Special Tools
List) to press the inner race of the bearing
onto the rotor until fully seated. See “Fig.
9-22: Front Bearing Press” on page 24.
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Fig. 9-21: Rear Bearing Press
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Fig. 9-22: Front Bearing Press
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NEW FLYER

Alternator

4.2.8.4. Front Frame

1

Use the rear bearing support tool (Item 6
from Alternator Special Tools List) to sup-
port the rotor assembly.

Place the front frame onto the drive end of
the rotor assembly while aligning the P-clip
mounting hole with the front exciter lead.

Apply Loctite 242 to the threads of the six
M8 bolts and install bolts through the cen-
ter bolt holes of the front frame and into the
threaded holes of the front exciter. Torque
bolts to 12 £ 1 ft-Ib. (16 £ 1.6 Nm) using a
cross pattern. See “Fig. 9-23: Front Cover
Installation” on page 26.

Position the rotor and front frame onto the
front bearing press/support tool and base
fixture (Items 3 and 4 from Alternator Spe-
cial Tools List).

Fasten the front exciter wire to the inside of
the front frame using a P-clip. Apply
Loctite-242 to the threads of the fastener.

Use the stator rear frame assembly tool
(Item 8 from Alternator Special Tools Llst)
and support the stator/rear frame assem-
bly from a hoist and position directly above
the front frame and rotor assembly.

Use a small gauge wire to pull the front
exciter wires through the previously
marked slot in the stator housing and rear
frame. At the same time, use another small
gauge wire to pull the rear exciter wires
through the same slot on the rear frame.
See “Fig. 9-24: Exciter Wire Assembly” on
page 26.

Carefully lower the stator/frear frame
assembly over the rotor assembly while

guiding the exciter wires through the sta-
tor/rear frame assembly during this pro-
cess. Continue to lower the stator/rear
frame assembly until the stator housing is
within close proximity, but not yet resting
on the front frame.

9. Use a 6" long #2 Phillips screwdriver, or
similar tool, to align the threaded holes in
the rear exciter with the bolt holes in the
rear frame. Also align the markings on the
front frame with the markings on stator
housing as the stator housing is being low-
ered.

10.Continue to lower the stator housing/rear
frame/rectifier assembly over the rotor until
the rear bearing is seated in the rear
frame. Ensure marks made on the front
frame and stator housing during disassem-
bly are aligned.

11.Apply Loctite-242 to the six M8 bolts and
install bolts through the bolt holes of the
rear frame and into the threaded holes of
the rear exciter. Torque bolts to 17 £ 2 ft-Ib.
(23 = 2.3 Nm) using a cross pattern. See
“Fig. 9-25: Rear Frame Bolts” on page 26.

12.Apply Loctite-242 to the eleven M6 bolts
and install bolts into the outer row of bolt
holes on the front frame. Torgue bolts to 80
= 8in-lb. (9 £ 0.9 Nm).

13.Apply Loctite-242 to the exciter wire termi-
nal studs on the rectifier.

14.Connect the two red exciter wires and the
two white exciter wires to rectifier assem-
bly as marked during disassembly. Torque
nuts to 44 £ 4 in-lb.(5 £ 0.5 Nm). See “Fig.
9-26: Stator Connections” on page 26.
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Fig. 9-23: Front Cover Installation Fig. 9-25: Rear Frame Bolts
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Fig. 9-24: Exciter Wire Assembly Fig. 9-26: Stator Connections
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NEW FLYER

Alternator

4.2.8.5.
1.

4.2.8.6.

Rear Cover

Position the rear cover above the exciter
assembly and align the power and ground
studs and mounting holes.

Slide the rear cover toward the rectifier
assembly while guiding the "F1" and "AC"
wire leads through the cover.

Press the "F1" and "AC" wire lead grom-
mets into the holes in the rear cover from
the inside.

. Press the rear cover onto the rectifier

assembly until seated and carefully pull the
"F1" and "AC" wire leads through the
grommets.

Apply Loctite-242 to the four M6 bolts and
install bolts through the cover and into the
rectifier assembly. Torque bolts to 80 + 8
in-Ib. (9 £ 0.9 Nm).

Install the nuts and washers on the power
and ground studs.

Reinsert the wire terminals into the Delphi
connectors.

I="NOTE:
Spread the latching ears on the Delphi ter-
minals so that they will lock into place on
the connector housing.

Pulley & Fan

. Slide the fan onto the alternator shaft with

the fan blades facing inward towards the
alternator.

. Slide the pulley onto the alternator shaft

with marked side facing outward from the
alternator.

3. Install new flat washer, tab lock washer,
and nut.

4. Torque pulley nut to 180 to 215 ft-lb. (245
to 290 Nm).

5. Bend one side of the tab lock washer up
against the flat of the pulley nut. See “Fig.
9-27. Tab Lock Washer Installation” on
page 27.

TAB LOCK
WASHER

FLAT
WASHER
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Fig. 9-27: Tab Lock Washer Installation
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NEW FLYER

4.2.9.

Installation

/N CAUTION

Use appropriate lifting equipment to
install the alternator. The alternator
weighs 100 Ibs. (45 kg).

. Use appropriate lifting equipment, such as

a forklift, and position the alternator on the
engine mounting bracket.

Align the four holes in the bracket with the
threaded holes in the alternator.

Install four 1/2" mounting bolts and wash-
ers. Ensure transmission dipstick mounting
bracket is secured by one of the mounting
bolts. Torque the four mounting bolts to 65
to 74 ft-lb. (88 to 100 Nm).

. Use a 1/2" breaker bar to rotate the belt

tensioner pulley upwards and then care-
fully install the alternator drive belt over the
accessory drive, idler, and alternator pul-
leys. Ensure the ribs of the belt are aligned
with the pulley grooves then release belt
tensioner.

. Install the air intake tube and tighten the T-

bolt clamps at either end. Torque T-bolt
clamps to 60 to 75 in-lbs.

6. Secure the air intake tube to the mounting
bracket using a U-clamp.

IS"NOTE:

Ensure the U-clamp cushion is properly
installed between the air intake tube and
mounting bracket. Tighten the U-clamp
nuts evenly.

7. Close and latch the belt guard.

8. Move to the interior of the vehicle and con-
nect the positive and negative cables to
the alternator terminals and torque nuts to
30 to 35 ft-Ibs. (40 to 48 Nm).

9. Connect the "F1" and "AC" wire connec-
tors to the vehicle wiring harness.

10.Attach the air intake rubber elbow to the
rear cover and torque T-bolt clamp nut to
60 to 75 in-Ibs.

11.Install the power cable bracket on the rear
cover of the alternator and secure with lock
nuts and washers.

12.Close the interior engine access door and
lower the rear seat.

13.Set Battery Disconnect switch to ON posi-
tion.

14.Start engine and check charging output
using a voltmeter and ammeter.
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NEW FLYER Alternator Special Tools

4.3. Alternator Special Tools

4.3.1. Alternator Special Tools Chart

Refer to your New Flyer Parts Manual for
tool part numbers. See “Fig. 9-28: Alterna-
tor Special Tools” on page 30.

SPECIAL TOOLS DESCRIPTION

1 Puller, Front Frame/Exciter

2 Puller, Rotor

3 Press/Support Tool, Front Bearing

4 Base Fixture

5 Puller, Rear Exciter/Rear Bearing

6 Press/Support Tool, Rear Bearing

7 Puller, Pulley

8 Lifting Tool, Stator/Rear Frame Assembly
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Fig. 9-28: Alternator Special Tools
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NEW FLYER

Voltage Regulator

4.4,

4.4.1.

Voltage Regulator

Over-charging a lead acid battery can
produce explosive and hazardous gas.
Any change in battery configuration
from the equipment originally supplied
on your New Flyer vehicle may require
modification to the charging system
voltage levels and battery service
procedures to prevent overcharging
and equipment damage.

Description

The voltage regulator is installed in the
rear equipment box. It limits the alternator
voltage to a preset value by controlling the
alternator field current. The regulator is a
sealed unit with an adjustment screw
accessible on its face and an integral con-
nector containing Ground, Field, Battery,
Ignition and Sense terminals. The Ground
terminal is connected to the rear equip-
ment box ground bar. The Field terminal is
connected to the alternator Field terminal.
The Battery terminal is connected to the
vehicle's 24 volt battery bus bar. The Igni-
tion terminal is connected to the vehicle's
multiplexing system, and receives current
once the vehicle has been running for
three seconds. The Sense terminal is not
used in this application. It is only required
when the vehicle batteries are located
remotely from the regulator. See “Fig. 9-
29: Regulator” on page 31.

Alternator operating voltage is determined
by the regulator voltage adjustment. Once
adjusted, the alternator voltage remains
constant, and is unaffected by length of
service, changes in temperature, or
changes in alternator output and speed.

ADJUSTMENT
SCREW

s027510a.svg

Fig. 9-29: Regulator
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Voltage Regulator
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NEW FLYER

4.4.2.

4.4.3.

Voltage Regulator Troubleshooting

Trouble in the electrical charging system is
usually indicated by one of two conditions -
an undercharged battery or an over-
charged battery. Either condition can result
from an improper voltage regulator setting.
The ideal voltage setting is the one which
will maintain the batteries in a fully charged
condition with a minimum use of water.

A record of water usage and battery spe-
cific gravity checks over a service period of
reasonable length will establish the ideal
voltage setting for the vehicle involved.
Where maintenance-free batteries are
used, the absence of gassing indicates the
voltage setting is satisfactory.

Undercharged Battery

If the batteries are undercharged and the
alternator is producing the correct output,
raise the regulator setting by 0.3 volts and
check for an improved battery condition
over a period of 48 hours. If the voltage
cannot be adjusted, replace the regulator.

Overcharged Battery

If the batteries are overcharged and the
alternator is producing the correct output,
lower the regulator setting by 0.3 volts and
check for an improved battery condition
over a period of 48 hours. If the voltage
cannot be adjusted, replace the regulator.

Adjustment

To check the voltage setting, connect a
voltmeter across the Battery and Ground
terminals on the regulator, and clamp an
ammeter around the DC cable at the alter-
nator. See “Fig. 9-30: Regulator Adjust-
ment” on page 32.

Operate the engine at approximately 1000
RPM with an electrical load to produce a
30 amp output. The voltage reading should
be 28 £ 0.3 VDC.

The voltage should be steady. Adjust the
setting by turning the adjusting screw
clockwise to increase the voltage and
counter-clockwise to decrease the voltage.
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Fig. 9-30: Regulator Adjustment
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NEW FLYER

Voltage Regulator

4.4.4,

Replacement

IZ"NOTE:

Besides the adjustment procedure previ-
ously described, the unit is non-service-
able and should be replaced if defective.
Proceed as follows:

. Gain access to the regulator in the engine

compartment box. See “Fig. 9-31: Regula-
tor Removal & Installation” on page 33.

Set the Battery Disconnect switch to the
OFF position.

3. Disconnect the harness from the regulator.

4. Remove the four lock nuts and washers
which secure the unit.

5. Remove the unit and install replacement
with same mounting hardware.

6. Connect vehicle wiring harness to regula-
tor.

7. Set the Battery Disconnect switch to ON
position.

8. Check voltage setting of replacement unit.
Refer to 4.4.3. “Adjustment” on page 32 in
this section for procedure.

FLAT
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Fig. 9-31: Regulator Removal & Installation
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NEW FLYER

5.

5.1.

ELECTRICAL STARTING
SYSTEM

Description

The starter is a heavy-duty unit, solenoid
operated through an enclosed shift lever
and equipped with a sprag-type over-run-
ning clutch. A removable plug in the shift
lever housing permits adjustment of pinion
clearance. The nose housing can be
rotated to obtain a number of different
solenoid positions with respect to the
mounting flange.

Armature shaft is supported in bronze
bushings at three points: in commutator
end frame, in shift lever housing and in
nose housing. Positive lubrication is pro-
vided at each bushing and contacts the
armature shaft. A waste-filled oil reservoir
for each wick provides a large oil supply.

O-ring seals are used between commuta-
tor end frame and field frame and between
shift lever housing and field frame. A sole-
noid linkage seal and lip-type armature
shaft seal (at shift lever housing) prevent
entry of oil into solenoid case and starter
main case.

Four brush holders mounted on the brush
holder plate carry the one-piece brushes.
As shown on internal wiring diagram, two
sets of brushes are connected to the
ground terminal stud on commutator end
frame; these connections are made
through the brush holder mounting plate.
The other two sets of brushes are insu-
lated from mounting plate and connect to
field coil leads.

5.2.

5.3.

Operation

IZ"NOTE:
The multiplexing system limits continuous
starter operation to 14 seconds. The
starter circuit is then disconnected for 60
seconds to allow the starter to cool down.

The solenoid windings are energized when
the ignition start button is pushed. The
resulting plunger and shift lever movement
causes the pinion to engage the engine fly-
wheel ring gear and the solenoid main
contacts to close and cranking takes place.
In case of butt engagement, the motor is
not energized to prevent damage to the
pinion and gear teeth.

When the engine starts, pinion overrun
protects the armature from excessive
speed until the switch is opened, at which
time the return spring causes the pinion to
disengage. When the engine starts, the
“start” circuit is automatically broken by a
starter control circuit (which is sensitive to
alternator output). This prevents excessive
overrun and damage to the drive and
armature windings.

Removal
I="NOTE:

Before removing starter, make preliminary
checks.

. Turn battery disconnect switch off.

. Remove wires and cable from starter and

solenoid. Tag all wiring for identification
purposes when reinstalling starter.

. Secure a suitable strap around the starter,

then remove the three bolts and lock wash-
ers attaching starter to engine. Carefully
remove starter. See “Fig. 9-32: Starter
Motor Installation” on page 35.

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 - Jul 02 2014

and in other countries. Refer to “Vehicle Patent Information” in this manual.

Copyright © 2014 New Flyer Industries Canada ULC



NEW FLYER Maintenance
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Fig. 9-32: Starter Motor Installation

5.4. Maintenance

5.4.1. Lubrication
COMMUTATOR

All wicks and oil reservoirs should be satu-
rated with SAE 10 oil and splines under-
neath the clutch should be lubricated with —
a light coat of SAE 10 oil, periodically, or at
time of engine overhaul.

All connections should be kept clean and
tight and brushes inspected for wear. See

“Fig. 9-33: Typical Starter Motor Circuit” on
page 35.

SERIES COIL BRUSH

s028801a.wmf

Fig. 9-33: Typical Starter Motor Circuit
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Maintenance NEW FLYER
5.4.2. Brush Inspection 4. Remove remaining screws securing brush
) leads. Using screwdriver, lift brush holder

1. Remove the attaching bolts (6) and sepa- spring back and remove brush from holder.
rate the commutator end cap from field
frame. Inspect brushes for wear. 5.4.4. Brushinstaiiation
When brushes are worn down to less than . , . ,
one-half their original length, they must be 1. Using a su_ltable screwdrlver, lft up brush
replaced (orig. length is 3/4"/19.05 mm). holder spring and with groove in brush

aligned with ridge in holder, insert brushes

2. Ensure that brush holders are clean and into holders.

Erusges ?fre nOLb'nli'n%'n hotltc]iers. The full 2. Check by hand to ensure that the brush
; ruts Surlace shou rfn e on the commuta- springs are giving firm contact between the
Gl give prapel geliormanee. brushes and commutator. If springs are

3. Check by hand to ensure that the brush distorted or discolored, they should be
springs are giving firm contact between the replaced.
grutShde and dclomrlnutacljtorihlf spﬂngls Hre 3. Be sure all leads are secure in brushes

RS ed or discolored, they should be and that terminal clips are properly sol-
replaced. dered to leads.

4. Be sure all leads are secure in brushes 4. Position brush leads and field coil leads to
and that terminal clips are properly sol- brush holders and attach with screws and
dered to leads. washers. Tighten screws firmly.

5.4.3. Brush Removal 5. Make sure brush h_olde:rs are clean and
brushes are not binding in the holders. The

1. Remove starter motor from engine. full brush surface should ride on the com-

mutator to give proper performance.

2. Remove commutator end cap from field
frame. 6. Perform “no-load” test. Install starter motor

. on engine.

3. Remove screws and washers attaching the

field coil and brush leads to brush holders.
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NEW FLYER

Electrical Starting System Troubleshooting

5.5.

5.541.

Electrical Starting System
Troubleshooting

Starter Circuit Inspection

. Before removing any unit in the cranking
circuit for repair, the following preliminary
checks should be made:

a. To ensure battery is fully charged, per-

form battery tests.

. Wiring: Inspect wiring for damage.

Inspect all connections for corrosion or
looseness. Clean and tighten all cable
connections as required.

. Magnetic switch, solenoid and control

switches: Inspect all switches to deter-
mine their condition. Connect a jumper
lead around any switch suspected of
being defective. If the system functions
properly using this method, check and/
or replace the by-passed switch. See
“Fig. 9-34: Solenoid Winding Check” on
page 37. See “Fig. 9-35: Testing Sole-
noid Winding” on page 37.

. Motor: If the battery, wiring and

switches are in satisfactory condition
and the engine is known to be function-
ing properly, remove the starter motor.
With starter motor removed from the
engine, check to see that armature is
not “frozen” in position by prying on the
pinion with a screwdriver. Tight bear-
ings, a bent armature shaft or a loose
pole shoe screw will prevent the arma-
ture from turning freely. If the armature
is frozen or does not turn freely, the
motor should be disassembled and the
problem corrected. However, if the
armature rotates freely, the motor
should be given the following no-load
test before disassembly.

HOLD-IN __1]
WINDING

PULL-IN
WINDING

| START
SWITCH
TO MOTOR
WINDINGS +0
BATTERY
- e~
e
N s029301a.wmf

Fig. 9-34: Solenoid Winding Check
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Fig. 9-35: Testing Solenoid Winding
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Electrical Starting System Troubleshooting

NEW FLYER

5.5.2. Starter No-Load Test Min. RPM - 6300
To perform test, make test connections as el
follows: . If exact voltage reading is desired, connect
1. CoHESEE @ GREEIEE in SaHes: Wit Wie a carbon pile across one of the two 12-volt
positive (+) cable from the two 12-volt bat- SElIEHEH [0 ISUee SONEgE & Sgean=
teries and the BAT terminal of the starter ’
solenoid. See “Fig. 9-36: No-Load Test” on
page 38.
2. Connect a switch in the open position from
the starter solenoid BAT terminal to the AMMETER
solenoid switch (S) terminal. VOLTMETER
BATTERY
3. Connect a lead from the starter commuta-
tor end terminal to battery negative (-) ter-
minal.
4. Connect a voltmeter from the solenoid
motor (M) terminal to commutator end ter- CARBON
minal on the starter motor. PILE
5. Install RPM indicator (tachometer) to end RP.M. '|
of armature shaft to determine armature INEGATOR
RPM. @ ql STARTER
. MOTOR
6. Close the switch and note the RPM, cur-
rent and voltage reading. It is not neces-
sary to obtain the exact voltage specified.
Reading should be:
s029003a.wmf
Volts - 20
Min. Amps - 50 Fig. 9-36: No-Load Test
Max. Amps - 90
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NEW FLYER

Electrical Starting System Troubleshooting

5.5.3.

1.

No-Load Test Result

Rated current draw and no-load speed
indicates normal condition of the starter
motor.

. Low free-speed and high current draw indi-

cates:

a. Excessive friction: tight, dirty, or worn
bearings, bent armature shaft or loose
pole shoes allowing armature to drag.

b. Shorted armature: this can be further
checked on a growler after disassem-
bly.

¢. Grounded armature of fields: check fur-
ther after disassembly.

Failure of starter to operate with high cur-
rent draw indicates:

a. A direct ground in the terminal or fields.

b. “Frozen” bearings. This should have
been determined by turning the arma-
ture by hand.

4. Failure to operate with no current draw

indicates:

a. Open circuit: this can be checked after
disassembly by inspecting internal con-
nections and tracing circuit with a test
lamp.

b. Open armature coils: inspect the com-
mutator for badly burned bars after dis-
assembly.

c. Broken brush springs, worn brushes,
high insulation between the commuta-
tor bars or other causes which would
prevent good contact between the
brushes and commutator.

. Low no-load speed and low current draw

indicates high internal resistance due to
poor connections, defective leads, or com-
mutator “varnish” and causes listed under
step 4 preceding.

. High free-speed and high current draw

indicates shorted fields. If shorted fields
are suspected, replace the field coll
assembly and check for improved perfor-
mance.
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Electrical Starting System Troubleshooting

NEW FLYER

5.5.4.

Starter Solenoid Switch
Troubleshooting

The basic solenoid circuit with dual wind-
ings is shown. See ‘Fig. 9-37: Testing
Solenoid Pull-in Winding” on page 41. The
hold-in winding is connected from the (S)
terminal to the (M) terminal.

. When the start switch is closed: both wind-

ings are energized and the magnetism pro-
duced by each acts together to strongly
attract the plunger into the core. The pull-in
winding current returns to the battery
through the motor windings.

With the motor cranking: the hold-in wind-
ing magnetism is sufficient to hold the
plunger in and the contact disc shorts out
the pull-in winding, thereby avoiding exces-
sive heat.

. When the switch is opened: battery current

flows through the contact disc to the (M)
terminal and through the pull-in winding in
the reverse direction and the hold-in wind-
ing in the normal direction. The two mag-
netic fields oppose and essentially cancel
out each other. The return springs cause
the solenoid to return to its original position
thus completing the cranking cycle.

The solenoid can be checked electrically
by connecting a battery of the specified
voltage, a switch and an ammeter to the
two solenoid windings. With all leads dis-
connected from the solenoid, make test
connections as shown.

Connect switch and ammeter to the (S)
and (M) terminals.

To reduce the voltage to the specified
value, if needed, connect the carbon pile
between the battery and (M) terminal as
shown by dashed line instead of across the
battery.

If a carbon pile is not needed, connect a
jumper directly from the battery to the (M)
terminal as shown in dashed lines.

/\CAUTION

To prevent overheating, DO NOT leave
the pull-in winding energized more than
15 seconds. The current draw will
decrease as the winding temperature
increases.

An operational method is as follows:

a. Connect battery to (S) terminal and to
(G) terminal.

b. A plunger inserted inside solenoid
should be magnetically attracted. If not,
hold-in winding is open.

c. Connect battery to (S) terminal and to
(M) terminal. A plunger inserted inside
solenoid should be magnetically
attracted. If not, pull-in winding is open.

d. Connect battery to (M) terminal and to
(G) terminal. A plunger inserted inside
solenoid should not be magnetically
attracted. Ifit is, windings are shorted.

e. Connect battery from (G) terminal to
solenoid case or metal ground. A
plunger inserted inside solenoid should
not be magnetically attracted. If it is,
windings are grounded.

. Solencid requires no periodic maintenance

other than keeping the terminals clean and
tight.

. Always check action of solenoid if it has

been removed. If unit fails to function, first
check wiring before condemning the sole-
noid. Solenoid windings can be checked
for current draw, open circuit, or shorts.
Adjust carbon pile for specified voltage
reading, then record amperage reading.

. A burned solenoid coil, excessively car-

bonized terminal contacts or contact disc
should be replaced (contact disc can be
reversed). Also check resistance between
solenoid motor terminal stud and *hold-in"
winding terminal lug, since oxidation
sometimes insulates the terminal lug from
the terminal stud (resistance should be no
more than 0.2 ohms). Whenever solenoid
is removed from the starter motor, pinion
clearance must be checked and properly
adjusted.
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NEW FLYER Disassembly

5.6. Disassembly

VOLTMETER Normally the starter motor should be dis-
assembled only as far as necessary to
repair or replace defective parts.

As a precaution, safety glasses should
be worn when disassembling the
starter motor.

1. Note the relative position of the solenoid,
lever housing, and nose housing for later
reassembly. See “Fig. 9-38: Starter Motor
Assembly” on page 42.

SWITCH

2. Disconnect field coil connector from sole-
noid motor terminal and ground return lead
from solenoid.

BATTERY

AMMETER

3. Remove attaching bolts and separate the

$029401a.wmf commutator end cap from the field frame.

Fig. 9-37: Testing Solenoid Pull-In Winding 4. Remove attaching screws to separate

brush plate assembly from field frame.

5. Separate nose housing and field frame
from lever housing by removing attaching
bolts.

6. Remove pinion stop.

7. Remove armature and clutch assembly
from lever housing.

8. Separate solenoid from lever housing by
pulling apart.

9. Itis not necessary to further disassemble
starter unless parts require replacement.
Refer to 5.6.1. “Inspection, Tests & Repair
of Starter” on page 43 in this section for
procedure.

The New Flyer vehicles described in this manual may be protected by one or more
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Disassembly NEW FLYER

s029110b.svg

Fig. 9-38: Starter Motor Assembly
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NEW FLYER

Disassembly

1. Starter Motor Assembly, 24V 20. Screw, Drive Housing Attachment 37. Coil, Field

(Incl. 2...60) 21. Housing Drive 38. Washer, Space D.E.
2. Screw 22. Drive Assembly 39. Seal, Oil Lever Housing
3. Nut, Plunger Rod Guide Adjusting 23. O-Ring, between Dr. Housing & 40. O-Ring
4. O-Ring, Shift Lever Shaft 1/2" O.D. Lever Housing 41. O-Ring, Switch & Lever Housing
5. Shaft, Shift Lever 24. Washer, Brake 42. Pole. Shoe
6. Lever, Shift 25. O-Ring, On Motor Frame C.E. End 43. Screw. Pole Shoe
7. O-Ring, Shift Lever Shaft 3/8" O.D. 26. Frame, C.E. 44. Insulator. Field Coil C.E.
8. Lever, Housing 27. Screw & Washer Assembly, C.E. 45. Armature
9. Cu Frame Attachment ’

LU 46. Washer, Thrust C.E.

10. Wick, Oil Reservoir Lever Housing ~ 28- Washer 47. Bushing, C.E. Frame
11. Gasket, Inspection P|Ug Lever 29. Washer, Lock Internal Tooth 1/2" 48; Sevai

Housing 30. Nut, Terminal C.E. Frame 49' Bifiiati
12. Plug, Inspection Lever Housing 31. Nut & Washer Assembly, C.E. 50' s u.5 R
13. Bushing, Lever Housing Frame e RElg, B
14. Snap Ring 32. Insulation, C.E. Terminal\ 2; ’I:Jutd
15. Screw, Lever Housing Attachment 33. Insulator, Field Terminal i ) . )

. ) X (Qutside Frame) 53. Connector, Field Terminal to Switch

16. Plug, Drive Housing Mounting . . )

Holes 34. lnsu_lator, Field Terminal 54. Switch
17. Wick, Oil Reservoir D.E. Uskiabrma) 85. Brush Plate, Assembly
18. Cup, 0Oil Reservoir D.E. 22 :;E:ds, Ciﬁ Terminal 56. Washer, Plain Field Terminal

. Pin, Spri
19. Bushing, Drive Housing : RAag
Starter Motor Assembly (parts list)
5.6.1. Inspection, Tests & Repair of Starter 5.6.2. Brushes & Holders

/N CAUTION

The drive assembly, armature and field
frame and coils assembly should not be
cleaned in any degreasing tank or with
grease dissolving solution, Since these
would dissolve the lubricant in the drive
mechanism and damage the insulation
in the armature and field coils.

All parts except the drive should be
cleaned with mineral spirits and a
brush. The drive should be wiped with a
clean cloth.

NEVER use emery cloth to clean
commutator.

Inspect the brushes for wear. If they are
worn excessively when compared with a
new brush, they should be replaced. Make
certain the brush holders are clean and the
brushes are not binding in the holders.

The full brush surface should ride on the
commutator to give proper performance.
Check by hand to insure that the brush
springs are giving firm contact between the
brushes and the commutator. If the springs
are distorted or discolored, they should be
replaced.
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Disassembly

NEW FLYER

5.6.3. Armature located. Shorts between bars are some-
. ) times produced by brush dust or copper
If the armature commu’gatorl L3 Waltl, dirty, between the barss./ These shorts can be
out-of-round, or has high insulation, the eliminated by cleaning out the slots. See
armature should be put in a lathe and the “Fig. 9-39: Checking Armature (shorts)’ on
commutator turned down.
page 44.
The insulation  should then be
undercut  1/32" (0.794 mm) wide - Grolnd test
and 1/32" deep and the slots cleaned Grounds in the armature can be detected
out to remove any trace of dirt or copper with a 110-volt test lamp and test probes. If
dust. As a final step in this procedure, the the lamp lights with one test probe placed
commutator should be sanded lightly with on commutator and the other on the core
No. 00 sandpaper to remove any burrs left or shaft, the armature is grounded.
as a result of the undercutting procedure. Grounds occur as a result of insulation fail-
Do not cut deeper than necessary to ure, which is often brought about by over-
remove rough spots or out-of-round condi- heating due to excessively long cranking
tion. periods, or by accumulation of brush dust
between the commutator bars and the
Check the armature for open and/or short steel commutator ring.
circuits and grounds as follows:
1. Open circuit test
Open circuits are usually caused by exces- SAWBLADE
sively long cranking periods. The most y
likely place for an open circuit to occur is at a
the commutator riser bars. Inspect the =
points where the conductors are joined to =\
the commutator bars for loose connec- ‘_—W
tions. Poor connections cause arcing and =
burning of commutator bars as the crank- [|'
ing motor is used. If the bars are not too ARMATURE
badly burned, repair can often be done by
soldering (or welding) the leads in the riser
bars (using Rosin Flux) and turning down
the commutator in a lathe to remove the
burnt material. The insulation should then
be undercut as noted previously.
2. Short circuit test < \@ ©
Short circuits in the armature are located ESRRLES:
by the use of a growler. When armature is
rotated in the growler with a steel strip s029201a.wmf
such as a hacksaw blade held above it, the
blade will vibrate above the area of the Fig. 9-39: Checking Armature (shorts)
armature core in which the short circuit is
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NEW FLYER

Disassembly

5.6.4.

5.6.5.

Field Coils

Internal wiring circuit is shown. The field
coils can be checked for grounds and
opens using a test lamp as follows:

. Grounds

The field coil ground connection must be
disconnected during this test. Connect one
lead of the 110-volt test lamp to the field
frame and the other lead to the field con-
nector terminal stud on the field frame. If
the lamp lights, at least one of the field
coils is grounded and must be repaired or
replaced.

IZ"NOTE:
This check cannot be made unless the
ground connection is disconnected.

Opens

Connect one test lamp lead to the terminal
stud on field frame and the other in turn to
each of the field coil leads which connect
to the brush holders; the lamp should light.
If lamp fails to light, the field coils are open.

. Replacement

Field coils can be removed from the field
frame by using a pole shoe screwdriver.

A pole shoe spreader should also be used
to prevent shorting or grounding the field
coils as the pole shoes are tightened into
place. Each pole shoe has a long lip on
one side and short lip on the other. They
should be installed with the long lip point-
ing in the direction of armature rotation so
it becomes the trailing (not leading) edge
of the pole shoe.

Commutator End Frame

Remove brushes. Place one test lamp lead
on end frame and the other, in turn, on
each of the brush holders and on terminal
stud. If lamp lights, it is an indication of
defective brush holder insulation or termi-
nal insulators. Replace defective insulators
under brush holder mounting plates or at
terminal stud.

Check brush spring tension. Examine
brush holders and hinge pins for bent or
damaged condition. Any condition which
might prohibit free brush action must be

5.6.6.

5.6.7.

corrected. If brushes are worn down to
less than one-half their original length, they
must be replaced. Original length is 3/4"
(19.05 mm). Be sure leads are secure in
brushes and that terminal clips are prop-
erly soldered to leads.

Examine bushing in end frame for exces-
sive wear or out-of-round condition.
Replace bushing, if necessary, as follows:

. Remove expansion plug from armature

shaft bore.

. Remove expansion plug from oil reservoir

and remove pipe plug from oil wick pas-
sage. Remove packing and oil wick from
reservoir.

. Press old bushing from end frame and

press new bushing into place.

. Using a drill same size as oil wick pas-

sage, run drill through passage to cut
through edge of bushing. Remove burrs
from bushing caused by drilling operation.

Install new oil wick and fill oil reservoir with
fine wool packing material. Saturate reser-
voir packing and oil wick with SAE-10 oil,
then install new expansion plug with gas-
ket in oil reservoir opening.

Install new expansion plug with gasket in
armature shaft bore in end frame.

Shift Lever Housing

Inspect oil seal and bushing in shift lever
housing for evidence of damage or exces-
sive wear.

Replace bushing, if necessary. New oil
seal lip must point inward.

If shift lever appears excessively loose on
lever shaft, worn parts can be replaced by
removing retaining ring from exposed
small end of lever shaft, then driving shaft
out of housing. When installing lever and
shaft, use new O-rings in grooves in shaft.

Drive Housing

Inspect bushing in nose housing for wear,
referring to specifications for original bush-
ing diameter. Replace bushing, if neces-
sary.
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Disassembly
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NEW FLYER

5.6.8.

Drive Assembly

Drive pinion must rotate freely in overrun-
ning direction and must not slip in cranking
direction. The drive assembly can be ser-
viced as follows: See “Fig. 9-40: Drive
Clutch Assembly” on page 46.

. Disassembly

Using suitable tools, remove the pinion
stop cup and split washer from sleeve.

IZ"NOTE:
In removing the pinion stop cup it will prob-
ably be damaged. Use new cup at assem-
bly.

Remove pinion, spring retainer outer cup,
spring and spring retainer inner cup.

. Assembly

Install spring retainer inner cup, spring and
spring retainer outer cup on sleeve. Install
pinion and pinion stop cup on clutch
sleeve. Install split-type washers in groove
at end of clutch sleeve.

Position clutch sleeve assembly in a vise,
then with pinion seated firmly against the
pinion stop cup and using suitable tools,
bend pinion stop cup lip over split washers,
locking pinion stop and split washers
together

IZ"NOTE:

DO NOT lubricate the stops (sprags) as
they are lubricated for life.

2. Inspection and repair
Inspect spring and spring retainer cups. If
not in good usable condition, replace with SPRING
. s CLUTCH RETAINER
new part. Inspect pinion. If teeth are ezl ot BUSHING PINION
chipped or cracked, replace pinion. Inspect
sleeve bushings. j =
If bushings do not meet specifications [ !
listed at end of this group, press old bush- \ %‘
ings out of sleeve and press new bushings = _
into place. Ream bushings to specifica- i/ . ]
tions listed at end of this group. ‘
A3
I =
/ /
SLEEVE SPRING SPLIT PINION
WASHER STOP
cup
s029501a.wmf
Fig. 9-40: Drive Clutch Assembly
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NEW FLYER

Assembly

5.7,

Assembly

. Lubricate splines of armature shaft with

SAE-10 oil, then insert drive end of arma-
ture shaft through shift lever housing until
shaft just extends through housing. Place
O-rings and collar over armature shaft and
position in counter-bore in housing. Place
brake washer over end of shaft.

. Position drive clutch assembly in lever

housing with lugs on lever yoke engaging
groove in drive clutch shift collar, then push
armature shaft through housing and drive
clutch.

. Place gasket in counter-bore in shift lever

housing, then install drive housing over
armature shaft and position at lever hous-
ing, with marks made prior to disassembly
aligned. Attach drive housing to lever
housing with six socket head screws,
tighten screws to 13 to 17 ft-lb. (18 to 23
Nm) torque.

. Install new O-ring in groove in field frame

side of shift lever housing. Install field
frame over armature and position against
shift lever housing as noted prior to disas-
sembly. Attach lever housing to field frame
with five cap screws and lock washers.
Tighten cap screws.

. Position solenoid with plunger rod end

inserted into shift lever housing. Fasten
solenoid case to shift lever housing with
three cap screws and lock washers.
Through the opening in opposite end of
lever housing, make sure plunger rod
passes through plunger rod guide in shift
lever. Thread adjusting nut a few turns onto
plunger rod. Install connector strap on the
solenoid “motor” terminal and field frame
stud.

. Place thrust washer over commutator end

of armature shaft. Place new O-ring in
groove around commutator end frame. Pull
the armature out of the field frame just far
enough to permit the brush to be placed
over the commutator. Connect field coil
leads and brush leads to brush holders.

Align commutator end frame and armature
with field frame as noted prior to disassem-
bly. Attach end frame to field frame with
cap screws and lock washers. Tighten cap
screws firmly.

T

8.

Connect solenoid ground lead to terminal
stud on commutator end frame.

Saturate all wicks and fill oil reservoirs with
SAE-10 oail.

Adjust pinion clearance as directed below:
a. Connect a battery to the solenoid.

b. Momentarily, flash a jumper lead from
ground return terminal to terminal MTR.
The drive will now shift into cranking
position and remain so until the battery
is disconnected.

c. Push the pinion or drive back towards
the commutator end to eliminate any
freeplay.

d. Measure the distance between the
drive and the housing.

e. Adjust the clearance by removing the
plug and turning the shaft nut. The
clearance should be 8.3 and 9.9 mm.
See ‘Fig. 9-41: Starter Motor Pinion
Clearance Check” on page 47.

i PLUG REMOVED
[ WA, :
AT PRESS ON DRIVE

SHAFT NUT
(TURN TO
ADJUST PINION
CLEARANCE)

777777777

TO TAKE UP

@Q MOVEMENT
/.

231"

64 -32

PINION CLEARANCE
s076801a.wmf

Fig. 9-41: Starter Motor Pinion Clearance Check
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Installation

NEW FLYER

5.8.

Installation
IZ"NOTE:

Before installing starter, perform “no-load”
test.

. Use a suitable strap to raise the motor into

position.

. Place spacer between starter and engine

flywheel housing and install starter using
three M12 bolts. Torque bolts to 75 ft-lb.
(102 Nm).

. Connect cables and wires to their respec-

tive terminals. Torque positive and nega-
tive terminal nut 1/2" - 13 UNC to 20 to 25
ft-lb. (27 to 34 Nm). Torque solenocid “S”
terminal nut #10 - 32 to 15 to 30 in-lb.

. Set Battery Disconnect switch to the ON

position and check operation of starter
motor.
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NEW FLYER

Description

6.1.

BATTERY SYSTEM

Description

The battery system consists of the vehicle
batteries and tray, the battery disconnect
switch, and the vehicle fuses. The battery
tray is located at the rear curbside of the
vehicle behind an access door. It is a stain-
less steel assembly which houses the bat-
teries and which is equipped with steel
rollers and a grab handle to allow ease of
access. See “Fig. 9-42: Battery Tray” on
page 49. The battery disconnect switch is
located on the fusebox, above the battery
tray. See “Fig. 9-43: Battery Disconnect
Switch & Fuses” on page 50. This switch
isolates the batteries from the vehicle elec-

trical system. It must be set to the OFF
position whenever electrical maintenance
is performed. A cutoff switch access door
is provided in the main battery access door
to allow disconnection of electrical power
without having to open the battery access
door. The vehicle fuses are located in the
fusebox adjacent to the battery tray. Refer
to the PS (Power & Starting) Electrical
Schematic for the battery system electrical
connections.

I="NOTE:
ALWAYS set Battery Disconnect switches
to the OFF position before disconnecting
battery cables. Engine must be OFF before
any disconnecting.

B oo

PS29PC Battery to Disconnect

Battery Disconnect Switch Switch 24V 7. Cover
Slide Battery Tray 5. PS3PC Battery to Disconnect 8. Fusebox
Battery Switch 12V

6. PS12PC Battery Ground to
Groundpoint Battery

s0296139a.svg

Fig. 9-42: Battery Tray

Rev. A - Jul 02 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, 9-49

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



==

Description NEW FLYER
™
9
DETAILA
.}gg,ﬂ -
DETAIL B DETAIL C DETAILD
- N S P J
1. Fusebox Service Light Switch 10. Magnetic Starter Switch 19. Fuse 200 A
2. Jumpstart Assembly 11. Relay, 12V SPDT 20. Fuse, 300A
3. Battery Disconnect Switch 12. Module, Relay Socket 21. Breaker, 6 AMP Long Delay
4. Fusebox Harness 13. Bus Bar, 12V 22. Breaker, 10 AMP Long Delay
5. Bus Bar, 12-Position 14. Bus Bar, 24V 23. Breaker, 20 AMP Long Delay
6. Relay, 24V 100 AMP 15. Fuse Block 24. Breaker, 30 AMP Instant Trip
7. Connector, Packard 9-3 CCT 16. Fuse B0A 25. Breaker, 50 AMP Motor Start Delay
8. Fusebox Service Light 17. Fuse, 100A 26. Breaker, 15 AMP Long Delay
9. Regulator, 24V 18. Fuse, 130A. 27. Breakers Mounting Bracket
s0300477a.svg

Fig. 9-43: Battery Disconnect Switch & Fuses
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NEW FLYER

Battery Disconnect Switch

6.2.

6.2.1.

Battery Disconnect Switch

Description

The Battery Disconnect switch is located
inside the battery compartment, on the
face of the fusebox cover. This rotary
switch serves to disconnect the batteries
from the vehicle 12/24V electrical systems.
It is accessible through the battery access
door. To disconnect the batteries from the
electrical system, rotate the battery dis-
connect switch to the OFF position. Always
rotate this switch to the OFF position
before disconnecting any battery cables.

I="NOTE:
Use several wrappings of electrical tape to
insulate any disconnected power cable
ends or battery terminals that could be
accidentally grounded during mainte-
nance activity.

6.3.

6.3.1.

Jumpstart Installation

/\ CAUTION

DO NOT use conventional jumper
cables when starting the vehicle.
ALWAYS use an approved jumpstart
adapter that is designed to be used with
the vehicle jumpstart quick-connector.

Description

This vehicle is provided with a jumpstart
installation for emergency starts. The
installation consists of a quick-connect
jumpstart connector which is wired directly
to the vehicle 24VDC power supply and
ground circuits. The connector is mounted
below the battery disconnect switch on the
rear equipment box.

Refer to the PS (Power and Starting) Elec-
trical Schematic for the wiring connections
for the electrical starting and the battery
systems.

/N CAUTION

Before connecting an external voltage,
ensure that the Battery Disconnect
switch is ON.
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Fusebox Assembly NEW FLYER
6.4. Fusebox Assembly 6.4.2. Fusebox Torque Chart
6.4.1. Description ACAUT!ON

The fusebox assembly is located directly
above the battery tray in the battery com-
partment. The main components of the
fusebox assembly include the Battery Dis-
connect switch, voltage regulator, fuse
panel, circuit breaker panel, and Compart-
ment Light switch: Refer to 6.2. “Battery
Disconnect Switch” on page 51 in this sec-
tion for more information on this compo-

ALWAYS torque electrical connections
to specified torque when replacing any
components. Loose connections can
result in arcing, component damage,
and possibly fire.

nent.
DEVICE FASTENER TORQUE ft-lb. (Nm)

Battery Disconnect Switch to Power Cables | Lock Nut 14 ft-Ib. (19 Nm)
Circuit Breakers Lock Nut 1/4" - 20 UNC | 3.5 ft-Ib. (4.7 Nm)
Fuse Limiters Lock Nut 5/16" - 24 UNF | 10 ft-Ib. (13.5 Nm) see Note 1
Grid Heater Relay to Power Cables Lock Nut 5/16" - 24 UNF | 4 ft-Ib. (5.4 Nm)
Magnetic Starter Relay Power Cables Lock Nut 5/16" - 18 UNC | 12 ft-Ib. (16.3 Nm)
Note 1: Install fuse and end directly against bus bar without washer in between. Use required number of
washers on panel side to level fuse with panel.

The New Flyer vehicles described in this manual may be protected by one or more
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Batteries

6.5.

6.5.1.

6.5.2.

a a a o

a

6.5.3.

Batteries

ALWAYS replace batteries with the
same type and size identified in your
New Flyer Parts Manual and charge the
batteries using the recommended
voltage. Over-charging a lead acid
battery can produce explosive and
hazardous gas. Any change in battery
configuration may require modification
to the charging system voltage levels
and battery service procedures to
prevent over-charging and equipment

damage. Consult the battery
manufacturer’'s recommendations
before installing replacement
components.

Description

This vehicle is equipped with 12 volt, heavy
duty, maintenance free batteries. Electro-
lyte cannot be added to these batteries.
Batteries are equipped with positive and
negative terminal posts, and vents to allow
gases to escape.

Batteries Specifications

12 volt

31 group size

950 cold cranking amperes

170 minute reserve capacity

94 AH battery capacity

Removal

. Set the Battery Disconnect switch to the

OFF position.

Remove the wing nut and washers and
pivot the battery tray retainer bracket
downward. Slide the battery tray out to the
fully extended position.

6.5.4.

Note the positive and negative terminals
on the batteries and tag the cables before
removing. Refer to Battery Hookup decal
on inside of fusebox door.

Disconnect the cables from the negative
terminals of the battery.

Disconnect the cables from the positive
terminals of the battery, including the
jumper cable.

Remove the three nuts from the battery
holdown retainer. Remove the cable
hanger with cables and tie out of the way.
Remove the battery holdown retainer.

Carefully lift and remove the batteries from
the tray.

Installation

. Install the batteries into the tray with the

positive and negative terminals arranged
as originally removed.

. Secure the batteries in place using the

holdown retainer and nuts. Position the
battery cable hanger and bracket in place
and secure.

Connect the positive cables and jumper
cable to their respective terminals as
marked on removal. Torque to 10 - 15 fi-
Ibs.

. Connect the negative cables to the battery

negative terminal. Torque to 10 - 15 ft-lbs.

. Ensure exposed battery terminals are pro-

tected with a coating of dielectric grease.
Ensure protective rubber boots are
installed over the positive terminal connec-
tors.

Slide the battery tray into the fully retracted
position.

Pivot the battery tray retainer bracket
upwards to engage the stud on the battery
tray. Install flat washer, lock washer, and
wing nut.

Set the Battery Disconnect switch to the
ON position.
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NEW FLYER

6.5.5.

Battery Charging

Observe the following when charging bat-
teries on this vehicle:

Charge rates between 3 and 50 amperes
are generally satisfactory as long as spew-
ing of electrolyte does not occur or the bat-
tery does not feel excessively hot (over
125°F/52°C). If spewing occurs, or temper-
ature exceeds 125°F, the charging rate
must be reduced or temporarily halted to
permit cooling. Battery temperature can be
estimated by touching or feeling the bat-
tery case.

Shake or tilt the battery at hourly intervals
during charging to mix the electrolyte.

Battery charging consists of a charge cur-
rent in amperes for a period of time in
hours. Thus, a 25-ampere charging rate for
2 hours would be 50 ampere-hour charge
to the battery.

Charging time will vary due to:

Size of battery - A completely discharged
large heavy-duty battery requires more
than twice the recharging as a completely
discharged small passenger car battery.

O Temperature - A longer time will be needed

to charge any battery at O°F than at 80°F.
When a fast charger is connected to a cold
battery, the current accepted by the battery
will be very low at first, then in time the bat-
tery will accept a higher rate as the battery
warms.

State-of-Charge - A completely discharged
battery requires more than twice as much
charge as a one-half charged battery.
Because the electrolyte is nearly pure
water and a poor conductor in a completely
discharged battery, the current accepted is
very low at first. Later, as the charging cur-
rent causes the electrolyte acid content to
increase, the charging current will likewise
increase.

Charger Capacity - A charger which can
supply only 5 amperes will require a much
longer period of charging than a charger
that can supply 30 amperes or more.
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Batteries

6.5.6.

6.5.6.1.

6.5.6.2.

Functional Test

Visual Inspection

The first step in testing the battery should
be a visual inspection which very often will
save time and expense in determining bat-
tery condition.

. Check outside of battery for a broken or

cracked casing, or broken or cracked
cover. If damage is evident, the battery
should be replaced.

. Check for loose terminal posts, cable con-

nections, and for evidence of corrosion.
Correct as required before proceeding with
test.

Load Test

Wear safety goggles when working with
batteries. Immediately flush any areas
of skin which have been in contact with
battery acid. When disconnecting
battery cables, ALWAYS disconnect the
negative cable first.

. Set the Battery Disconnect switch to the

OFF position.

2. Disconnect the cables from the battery.

3. Assemble adapters, if available, onto bat-

tery leads. Adapters are available from bat-
tery manufacturer. Connect voltmeter and
battery load tester across battery termi-
nals. If adapters are not available, attach
tester clamps to contact lead pads. Tighten
hex nuts to hold clamps against lead pads.

. If batteries have just been on charge,

remove surface charge by applying a 300
ampere load across the battery terminals
for 15 seconds, then turn off load and allow
the battery 15 seconds to recover. Do not
remove surface charge from batteries that
have been in storage.

Refer to 6.5.6.3. "Voltage & Electrolyte
Temperature” on page 55 included with
this test to determine acceptable battery
voltage during test.

Apply a 310 ampere load to the battery for
15 seconds and observe voltmeter read-

ing. Compare last observed voltage read-
ing to chart.

Replace battery if voltage is below accept-
able chart rating. Clean battery and return
to service if voltage is acceptable.

6.5.6.3. Voltage & Electrolyte Temperature

Estimated
Electrolyte Temp.

VOLTAGE & ELECTROLYTE
TEMPERATURE

Min. Required
Voltage Under 15
Sec. Load

70°F (21°C) & above
50°F (10°C)

©©
BN )]

30°F (-1°C)
15F (-10°C)

©©
o —

O°F (-18°C)

o m
[l ]

below 0°F

6.5.7.

a

d

a a

Batteries Troubleshooting

Check for the following conditions if the
batteries pass the functional test, yet do
not perform well in service:

Vehicle accessories left on for long periods
of time.

Faulty vehicle charging system.
High wiring resistance.

Vehicle loads exceeding alternator capac-
ity.
Shorted wires.

Extended slow speed driving with high
electrical loads.

Loose or corroded battery connections.
Improper battery charging.

High resistance connections or defects in
cranking system.

Lengthy vehicle storage with batteries not
disconnected. Batteries connected to
stored vehicles can discharge in a six to
eight week period, due to small current
drains. Discharged batteries can freeze
and be difficult to recharge.
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Voltage Equalizer

NEW FLYER

6.6. Voltage Equalizer system ensures that battery voltages
remain equal. See “Fig. 9-44: Battery Volt-
age Equalizer Installation” on page 56.
6.6.1. Description =y anet pag
The battery voltage equalizer is located in  6.6.2. Voltage Equalizer Specifications
the battery compartment and bracket-
mounted to the side structure on the curb- Manufacturer .............. Vanner Power Group
side of the vehicle. The voltage equalizer is
a power management system used to Y, TaTs =1 O —— 70 - 80
obtain a 12 VDC power source from a 24 Input Voltage 24V .................. 18 to 32 volts
VDC electrical system and to have the bat- )
teries function as if they are in series and Maximum 24V Input Amps ............. 43 amps
parallel at the same time. In addition to
providing regulated 12 VDC power, the Output Amps 12V . mnnan 0 to 80 amps
GROUND
CABLE
12V POWER
CABLE
UPPER REAR po——
INTERIOR PANEL e
DETAIL A
s112305a.wmf
Fig. 9-44: Battery Voltage Equalizer Installation
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Voltage Equalizer

6.6.3.

6.6.4.

Operation

The voltage equalizer is connected to the
battery system at the 12 VDC, 24 VDC,
and ground points. The voltage equalizer
maintains voltage balance between the
batteries and therefore the charge accep-
tance rate of each battery to within 0.05
volts at light load and 0.1 volts at full rated
load.

When the voltage of the battery that is sup-
plying the 12 VDC vehicle load is higher
than or equal to the other battery, the
equalizer is operating in a standby mode,
for example it is not transferring power
from its 24 VDC input to its 12 VDC output.

When a 12 VDC load is present and the
voltage in the battery supplying the 12
VDC load is less than the voltage in the
other battery, then the voltage equalizer
activates and transfers sufficient current
from the other battery to satisfy the load
and maintain an equal voltage and charge
in both batteries.

Voltage Equalizer Testing

. Ifthe battery voltage is below 24V, start the

vehicle or apply a 24V battery charger to
the batteries.

. With the engine running, turn ON 12V

loads up to the equalizer rated capacity.
Measure DC amps on the equalizer +12V
cable to verify load amperages.

" NOTE:
The following readings are all taken at the
equalizer.

. Measure and record the voltage between

the equalizer +12V and GND terminals.
This is referred to as Battery A voltage.

. Measure and record the voltage between

the equalizer +24V and +12V terminals.
This is referred to as Battery B voltage.

. Subtract Battery A voltage from Battery B

voltage and compare readings.

IS"NOTE:

An overload condition exists when the 12
volt loads exceeds the equalizer's rated
capacity. The overload condition will not
damage the equalizer but may cause dam-
age to the batteries. To correct an overload
condition the 12 volt load must be reduced
or the equalizer capacity must be
increased.

VOLTAGE EQUALIZER TESTING

than 0.10 volts

VOLTAGE COMPARISON EQUALIZER STATUS
Battery A is lower than Battery B but within OFF Stand by mode
0.05 volt
Battery A is lower than Battery B by 0.05 to ON Normal operating mode
0.10 volts
Battery A is lower than Battery B by more ON Self protection mode due to an overload
than 0.10 volts condition.
Battery A is lower than Battery B by more OFF The equalizer is not functioning correctly

Battery A is higher than Battery B

Abnormal condition - suspect that Battery B is defective
or has a 12V load connected to it.
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Replacement Procedure

Ensure the wire connections to the
equalizer are installed exactly as
described. Incorrectly connected wires
can damage the unit and possibly
cause fires.

. Set the Battery Disconnect switch to the

OFF position.

Obtain access to the equalizer through the
curbside panel at the rear of the vehicle
interior.

. Remove the two screws and the protective

plastic cover from the equalizer.

. Tag and disconnect the three power cables

from the terminal studs.

. Remove the bolts and lock washers and

remove the equalizer from the vehicle.

. Installation is the reverse of removal.

= NOTE:
Torque the nuts on the wire terminals to
120 in-Ib. (13.5 Nm) during installation.

6.6.5.
1
9-58
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Headlights

EXTERIOR LIGHTS

See °“Fig. 9-45: Exterior Lamps” on
page 60.

Headlights

Description

The headlight assemblies contain an LED
low beam, an LED amber turn light and a
high beam bulb. The LED lights have a
10,000 hour service life rating. The high
beam has a replaceable bulb. Each head-
light assembly is controlled by its own
headlight module located behind the wiper
motor access door.

7.1.2.

Operation

The low beam headlights operate at full
intensity when the Master Run switch is in
either the DAY-RUN or NIGHT-RUN posi-
tions. The high beam headlights operate
only when the Master run switch is in
NIGHT-PARK and the high beam foot
switch is activated. The LED headlight
module will output a signal to the LCD dis-
play on the instrument panel if a headlight
or turn signal fails to operate.
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Lamp Assembly, Identification Red 5. Lamp Assembly, Identification 11. Lamp Assembly, Back-Up LED
LED Amber LED 12. Lamp Assembly, Red LED
Lamp Assembly, Identification 6. Lamp Assembly, License Plate LED 13. Reflector. Amber
Amber LED 7. Lamp Assembly, Amber LED
. 14. Reflector, Red
Headlight Assembly, w/LED Turn 8. Lamp Assembly, Amber LED
Signal Streetside . P » 15. Reflector, Red
) 9. Lamp Assembly, Stop Red LED
Headlight Assembly, w/LED Turn
Signal Curbside 10. Lamp Assembly, Amber LED

s0302243a.svg

Fig. 9-45: Exterior Lamps
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Headlights

7.1.3.

Removal

IZ"NOTE:

Replacing a faulty low beam or turn signal
light requires the replacement of the com-
plete headlight assembly. The high beam
bulb can be replaced separately and can
be accessed from the interior of the vehicle
without removing the complete headlight
assembly.

. Set the Battery Disconnect switch to the

OFF position.

. Gain access to the headlight assemblies

by opening the exterior wiper motor access
doors, interior LH lower dash panel access
door, and interior RH lower dash panel
access door. See “Fig. 9-46: Headlight
Removal & Installation” on page 62.

3. Access the headlight assembly from the

interior of the vehicle and disconnect the
wiring harness.

. Remove the nuts and washers that retain

the headlight assembly to the front mask
and remove the unit from the vehicle.

. Remove the high beam bulb with a 1/4 turn

CCW twisting motion.

I="NOTE:
Determine that the problem is in the head-
light and not in the module by plugging the
removed headlight into the working head-
light module on the opposite side. Replace
the headlight assembly if it still does not
function.
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Fig. 9-46: Headlight Removal & Installation

The New Flyer vehicles described in this manual may be protected by one or more
9-62 patents and design applications or registrations in the United States and Canada, Rev. A - Jul 02 2014
and in other countries, Refer to “Vehicle Patent Information™ in this manual.
Copyright © 2014 New Flyer Industries Canada ULC



NEW FLYER

Headlights

7.1.4.

1.

Installation

Install a new headlight assembly using the
original washers and nuts.

Install a new high beam bulb with a 1/4
turn CW twisting motion, being careful not
to touch the glass surface of the bulb with
bare hands or any other object that could
leave an oily residue on the bulb.

. Connect the wiring harness to the head-

light assembly and secure the harness
with cable ties.

Close and secure all access doors.

5. Set the Battery Disconnect switch to the

ON position and test operation of the
headlight assembly.

Adjust the headlights if required. Refer to
7.1.5. "Headlight Aiming” on page 63 in
this section for aiming procedure.

Headlight Aiming

The LED headlights should be checked at
regular intervals to ensure that they are
properly aimed in accordance with local
vehicle regulations. The headlight assem-
bly is a single unit containing the low
beam, high beam, and turn light. A single
vertical adjustment screw, accessible from
the interior of the vehicle, is provided for
aiming the headlight assembly. Proper
high beam setting is achieved when the
low beam is set correctly.

The preferred method of aiming headlights
is with the use of specialized optical head-
light aiming equipment and is described in
the following procedure. If specialized
equipment is not available, headlights can
be aimed using prescribed markings on a
wall and parking the vehicle a specified
distance from the wall. Refer to 7.1.6.
“Headlight Aiming (Alternate Procedure)”
on page 66 in this section for aiming
instructions.

1. Move the vehicle to a level surface and set

the parking brake.

. Ensure that the tires are properly inflated

and that the vehicle ride height is set per
specifications. Refer to Section 3 of this
manual for ride height adjustment proce-
dures.

. Open the interior LH and RH lower dash

panel access doors to gain access to the
headlight adjusting screw.

I"NOTE:

The following steps assume the use of
Canbuilt commercial headlight aiming
equipment. Headlight aiming equipment
from other manufacturers will require differ-
ent alignment procedures. Consult the
equipment manufacturer's instructions for
specific procedures.

. Compensate for floor slope as follows:

a. Positioning the aimer at the front of the
vehicle.

b. Turn on the laser by turning the knob on
the laser housing.

DO NOT stare into the aimer’s laser
beam as damage to the eyes may result.
The aimer emits class Il laser radiation
at a wavelength of 630 to 680 nm with a
power output of less than 1 mW.

c. Measure the center of the laser beam
height from the floor at the front wheel
and at the back wheels.

d. The distance from the floor should be
the same. If it is not, adjust the floor
slope knob on the aimer's base until
they are equal.
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5. Place the aimer in front of one headlamp

approximately 10 to 14 in. (25 to 35 cm)
from the headlamp assembly.

Rotate the aimer positioning pointer to the
front of the aimer. Adjust the aimer so that
the positioning pointer is at the center of
the round lens of the low beam then rotate
the pointer back into its stored location.

Square the aimer to the front of the vehicle
as follows:

a. Choose two symmetrical points on the
front of the vehicle, located at the same
height. The upper part of the headlight
assembly or fwo points on the
defroster/wiper access door may work.

b. Looking through the lateral alignment
visor, make both chosen points lie on
the visor's wire, by slightly rotating the
aimer.

¢. The aimer is now ready to test the
headlights.

. Set the Master Run switch to NIGHT-RUN

to operate the headlights. Ensure that the
high beam is off.

. Observe the pattern displayed on the

screen and determine the required direc-
tion of adjustment. See “Fig. 9-47: Head-
light Aiming” on page 65.

10.Use the adjusting screw on the back of the

headlight assembly to vertically position
the headlight in the desired target area of
the aiming equipment.

IZ'NOTE:
Use a 5/32" socket to turn the adjusting
screw. Rotate the screw CW to raise the
beam pattern and CCW to lower the beam
pattern.

11.When the adjustment is completed, turn off

the headlights, remove the headlight aim-
ing equipment, and close and secure all
access doors.
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Fig. 9-47: Headlight Aiming
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7.1.6.

Headlight Aiming (Alternate Procedure)
I="NOTE:

The following procedure describes how to
set up headlight aiming marks for the low
beam lights. Markings can be made
directly on the wall surface if practical, oth-
erwise use a 4' x 8' sheet of plywood, or
suitable equivalent, painted white.

. Draw a vertical line C-C on the aiming sur-

face representing centerline of vehicle.
Extend this centerline at a right angle
along the floor so that it can be used to
position the vehicle square to the aiming
surface. See “Fig. 9-49: Low Beam Head-
light Aiming” on page 67.

Position vehicle on level floor with low
beam headlights 25' (7.62 m) from the aim-
ing surface. Centerline of vehicle must be
positioned so that it is at a right angle to
the vertical surface.

Measure height of low beam headlight
centers from floor and mark this height on
vertical surface. Draw a horizontal line A-A
on vertical surface at this height. Extend
this line to approximate the width of the
vehicle.

I"NOTE:
The center of the low beam is marked with
a dimple molded into the headlight assem-
bly. If the dimple is not present, measure to
the center of the round lens surrounding
the low beam elements. See ‘Fig. 9-48:
Low Beam Center Location” on page 66.

. Measure distance between centers of

outer (low beam) lights and divide this dis-
tance equally on both sides of centerline
C-C. Draw a vertical line (D-D and E-E)
through each of these points.

. Draw aline on an upward angle to the right

from the intersection of lines A-A and D-D.
Draw a similar line from the intersection of
lines A-A and E-E. These angled lines,
approximately 45° represent the kink
where the cutoff line bends upward.

IZ"NOTE:
The upward bend angle of the cutoff line
needs fo be added to the aiming marks
once the first set of low beam lights have
been centered and adjusted vertically.
Draw a line corresponding to the illumi-
nated upward angle.

LOW BEAM
CENTER

HIGH BEAM

TURN SIGNAL

LOW BEAM
ELEMENTS

s030508a.svg

Fig. 9-48: Low Beam Center Location
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Fig. 9-49: Low Beam Headlight Aiming
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8.

8.1.

INTERIOR LIGHTS

Aisle Lights

Description

The aisle light panels are located above
the side windows on either side of the pas-
senger aisle. See “Fig. 9-50: Aisle Lights
Layout” on page 68.

Each lighting panel consists of one or
more banks of lights, depending on the
length of the panel. Each bank of lights
consists of a clever board installed in
series with several basic boards. The
clever board provides the power entry and
dimming capability for the entire bank. The
power entry and dimming connector

installed on each clever board is referred to
as a "finger board". See “Fig. 9-51: LED
Aisle Lights Assembly” on page 69.

Each LED board contains surface-
mounted LED's arranged in a single row
pattern. The dimming level for the light
banks is factory preset. Dimmable lighting
panel banks can be adjusted using a pro-
gramming fob. Refer to 8.1.5. “Dimming
Adjustments” on page 72 in this section for
adjustment procedure.

The LED boards are protected with a plas-
tic translucent lens that runs the entire
length of the lighting panels. The lighting
panels also include speakers for the vehi-
cle PA. system as well as duct liners and
distribution vents for the heating system.

1. First Bank, Streetside 6. Sixth Bank, Streetside 10. Third Bank, Curbside
2. Second Bank, Streetside 7. Sixth Bank, Curbside 11. Second Bank, Curbside
3. Third Bank, Streetside (Extinguishing) 12. First Bank, Curbside
4. Fourth Bank, Streetside 8. Fifth Bank, Curbside (Extinguishing)
5. Fifth Bank, Streetside 9. Fourth Bank, Curbside
s0306106a.svg
Fig. 9-50: Aisle Lights Layout
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HEAT VENTS

SPEAKER

FIRST BANK

SECOND BANK

DETAIL A

DETAIL B
\

BOARD-TO-BOARD
CONNECTOR
SCREW (3

AN

SURFACE MOUNT LED BOARD-TO-BOARD

CONNECTOR

SURFACE MOUNT LED

)

/

s030693a.svg

Fig. 9-51: LED Aisle Lights Assembly
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8.1.2. Aisle Lights Specifications

Manufacturer...........co.oueeee.. TCB Industries
Model s GEN 3 with Clever Boards

Lighting Panel seswmsamsmmassmsmms
Aluminum, powder-coated c/w speaker
and duct liner

Voltage ....ccoovuviieeeiiiiiieeeceee 24 VDC
LED's ........... 15 per board @ 0.125 W each
Speakers.......ccoocvvieiiiieeneenn, 8 Ohms, 30 W

8.1.3. Operation

The Aisle Lights switch on the side console
provides the operator control of the aisle
lights based on the programming configu-
ration for the ON, NORMAL and OFF set-
tings of this switch. Refer to Section 19 of
this manual for more information on the
operation of the Aisle Lights switch.

8.1.4. Aisle Lights Troubleshooting

IZ"NOTE:
Refer to Electrical Systems Drawings “ES-
Electrical Schematics-IL" and the Vansco
PLC program when performing trouble-
shooting.

Troubleshooting the lighting panels should
always be performed in the following
sequence:

. Confirm lighting program - Refer to Section

19 of this manual for definition of which
panels illuminate or dim and under what
conditions.

. ldentify the symptoms and the conditions

under which the problem occurs. Example:
one bank of lights fail to illuminate during
NIGHT-RUN with aisle lights switch in
NORMAL position and entrance door
closed. Establish the conditions under
which the lighting panel should illuminate.

. Confirm that the proper inputs and outputs

are present at the VMM modules during
the condition identified in the previous
step.

. If proper inputs not received at VMM mod-

ule(s), then trace vehicle wiring circuit for
power at switches, connectors, and fuses.

. If proper outputs confirmed at VMM mod-

ule(s), then check lighting panel connec-
tors for voltage.

. Check finger board connector for power

and dimming signals as applicable. Con-
firm ground circuit from lighting panel to
vehicle ground.

The New Flyer vehicles described in this manual may be protected by one or more
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Aisle Lights

8.1.4.1. Troubleshooting Tips

It is important to understand the operating
principles of the LED lighting boards in
order to properly troubleshoot problems.
The following list of operating characteris-
tics and possible problems will help isolate
the condition and minimize time spent trou-
bleshooting.

Each lighting bank consists of one clever
board and several basic boards. The clever
board receives the power and dimming
inputs and transmits these signals through
the series-connected board-to board con-
nectors on each of the basic boards.

O If the clever board loses a power or
dimming signal, then all basic boards in
that bank that are connected to the
clever board will lose the power or dim-
ming signal.

O If the clever board and one or more
downstream basic boards illuminate,
but the remainder don't, then the likely
problem is with a board-to-board con-
nector at one of the basic boards.

Each lighting board has its own driver that
is capable of powering 30 LED’s. The
LED's are electrically connected in groups.

O |If a lighting board driver fails, then all
LED's in that board will fail to illuminate.
The driver is not repairable and the
board must be replaced.

O If only some LED's in a lighting board
fail to illuminate, then an internal con-
nection within the board has failed and
the board must be replaced.

The root cause of many electrical prob-
lems can be traced to loose or corroded
electrical connectors. This is very typical of
intermittent problems. Inspect the electrical
connections at the following locations:

O Vehicle harness connection to lighting
panel harness.

O Finger board - remove IDC connector
cover and check for improperly crimped
wires.

O Board-to-board connectors - slide cover
back and inspect terminals. Ensure the
three screws fastening the lighting
board to the panel are secure. Some-
times loosening these screws and repo-
sitioning the lighting board will correct
the faulty connection.

Rev. A - Jul 02 2014
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8.1.5. Dimming Adjustments

The dimmable lighting panels normally
operate at 50% lighting intensity and
increase to 100% when the entrance door
is open. The factory preset dimming level
can be adjusted individually on each bank PROGRAMMING
of lights. The following instructions PADS
describe the adjustment procedure:

1. Remove the lens. Refer to 8.1.6.1. “Lens”
on page 73 in this section for procedure.

2. Set the Master Run switch to NIGHT-RUN
and set the Aisle Light switch to a position
that will illuminate all lights. Ensure that the
entrance door remains closed during the
adjustment procedure.

3. Identify the bank of lights that need to be
adjusted and located the clever lighting
board on that particular bank of lights.

@NOTE. s030687a.svg
The clever board provides the power and
dimming signal for the downstream basic Fig. 9-52: Lighting Board Programming Pads

lighting boards in each bank of lights. The
clever board receives power and dimming
signals from the finger board and can be
easily identified by the three-wire connec-
tor on the end of the board.

4. Locate the three programming pads on the
clever lighting board. The programming
pads are labeled “DOWN UP" and “DIM
PGM". See “Fig. 9-52: Lighting Board Pro-
gramming Pads” on page 72.

5. Place the pins of the programming fob onto
the programming pads. Press the button
on the DOWN side of the fob to reduce
lighting intensity and press the button on
the UP side of the fob to increase lighting
intensity. See “Fig. 9-53: Lighting Board
Dimming Adjustment” on page 72.

I="NOTE:
Each press of the button will change light-
ing intensity by 5%. The dimming level can
be adjusted within the range of 0% fto s030688a.svg
100% lighting intensity. -

. 9-63: Lighting Board Dimming Adjustment

@

6. Test the operation of aisle lights and
ensure that the dimmable lighting panels
increase to 100% lighting intensity when
the entrance door is opened.

7. Replace the lens once all adjustments
have been made.

The New Flyer vehicles described in this manual may be protected by one or more
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Aisle Lights

8.1.6.

8.1.6.1.

Removal

Lens

I="NOTE:
The lens is one continuous piece and runs
the entire length of the lighting panels. Ser-
vicing the LED lighting panels will require
removal of the full length of the lens.

. Remove the end cover.

. Starting at one end, compress the upper

edge of the lens to release it from the
mounting channel. See “Fig. 9-54: Lens
Removal” on page 73.

IS"NOTE:
An additional person will be required to
support the lens while the other person is
working along the length of the lens fto
release it from the mounting channel.

Once the upper edge has been released,
carefully work along the length of the lens
to release the lower edge. Ensure that the
lens is properly supported during removal
to avoid excessive bending and possible
lens damage.

OVERHEAD LED
LIGHT ASSEMBLY

MOUNTING
CHANNEL

s030685a.svg

Fig. 9-54: Lens Removal

8.1.6.2.

8.1.6.3.

LED Lighting Board
IS"NOTE:

The LED boards are not repairable and
must be replaced as an assembly if defec-
tive

. Remove the lens. Refer to 8.1.6.1. “Lens”

on page 73 in this section for procedure.

Slide the cover back on the board-to-board
connectors on each end of the lighting
board.

. Remove the three mounting screws that

attach the LED lighting board to the light-
ing panel.

Remove the lighting board from the lighting
panel.

Finger Board

. Remove the lens. Refer to 8.1.6.1. “Lens”

on page 73 in this section for procedure.

Locate the finger board which is typically
installed at the beginning of a bank of light-
ing boards. See “Fig. 9-55: Finger Board
Assembly” on page 74.

Use a machinist’s scribe or dental pick to
pry off the cover on the IDC connector of
the finger board.

I="NOTE:
Typically there will be one cover for the
power (red) and ground (black) wires
located at one end of the finger board and
another cover at the opposite end for the
dimming signal (yellow) wire.

Note the position of the wires for reassem-
bly and then carefully pull the wires out of
the Insulation Displacement Connector
(IDC) and clean any residual insulation
from the blades of the connector.

Remove the single mounting screw.

Remove the finger board by sliding it out-
ward from the lighting board.
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3. Continue to work along the length of the
panels, inserting the lower lip of the lens
into the mounting channel while another
person follows behind, compressing the
upper lip on the lens into the mounting
channel.
BOARD TO BOARD 4. Reinstall end cover.
CONNECTOR
N 8.1.7.2. LED Lighting Board
EriNTED DL 1. Position the lighting board on the panel
CIRCUIT BOARD T\ ensuring that the board is correctly ori-
ented and the male/female board-to-board
/@ INSULATION connectors properly align their mating
COVER DISPLACEMENT counterparts.
CONNECTOR . )

2. Install and tighten the three mounting
SCrews.

3. Slide the cover over the board-to-board
connectors to ensure the connectors are
locked in place.

s030684a.svg
Fig. 9-55: Finger Board Assembly 8173, Finger Board
1. Place the finger board in position and slide
8.1.7. Installation it into the lighting board connector.

2. Secure the finger board to extrusion with a

8.1.7.1. Lens single screw.

1. Position the length of lens beneath the 3. Place the red wire into the IDC and press
lighting panels and support on the seat wire into position with the insertion tool tip
backs. (commercially available tool).

2. Start at one end and insert the lower lip of 4. Repeat the previous step for the black and
the lens into the mounting channel, ensur- yellow wires.

Q?d";?mz%gggn%f :)g?] (Ijns I% flash witrine 5. Snap the IDC connector covers in place.
I NOTE: 6. Reinstall lens.
An additional person will be required to
support the lens as it is being raised into
position.
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NEW FLYER

Description

9.

9.1.

9.2.

DOOR MASTER SWITCH

Description

The Door Master switch is a two-position
toggle switch located in the destination
sign panel. The switch is labeled ON for
normal operation and OFF for emergency
operation.

Operation

The Door Master switch is primarily
intended to be used in emergency
situations to disable the brake and
accelerator interlock system and allow
the vehicle to be moved. Positioning the
Door Master switch in the OFF position
will disable the exit door function and
several safety features including:

Shift selector can be shifted without
foot on brake treadle.

Shift selector can be shifted and vehicle
moved with wheelchair ramp deployed.

Exit doors can be opened with the vehi-
cle in motion by using the emergency
release control valve. Brake interlocks
will not apply in this situation.

The Door Master toggle switch controls
power to the brake interlocks and exit door.
When the switch is in the ON position, the
entrance and exit doors are fully functional.
In this mode, opening the exit door, kneel-
ing the vehicle or operating the wheelchair
ramp engages the interlocks. Engaging the
interlocks applies the rear brakes and
deactivates the accelerator.

Positioning the Door Master switch in the
OFF position disables the brake and accel-
erator interlocks and inhibits operation of
the exit door controller. The entrance door,
however, remains fully functional. A warn-
ing buzzer sounds and the Rear Door
Open indicator illuminates on the instru-
ment panel. In this mode, the exit door only
opens if the emergency release control
valve is activated. The control valve is
located behind the breakable window to
the left of the exit door.

9.3.

9.3.1.

Functional Tests

Observe the
precautions

necessary
while
following test. Ensure that the wheels
are chocked to prevent inadvertent
vehicle movement. Advise all personnel
to stand clear of the vehicle during
testing.

safety
conducting the

Normal Operation Test

Test normal operation of the Door Master
switch and interlock system as follows:

. Start the engine, apply the parking brake,

and set the shift selector in neutral [N].
Ensure the Door Master switch is set to the
ON (normal) position.

. Move the door controller to position #3, #4,

or #5 to enable the exit door. The brake
and accelerator interlocks should apply.

. Test application of the brake and accelera-

tor interlocks by releasing the parking
brake and slowly applying the accelerator
treadle. The engine should remain locked
in the idle setting and not respond to accel-
erator treadle movement. The rear stop-
lights should remain illuminated even with
the parking brake released and no applica-
tion of the brake treadle.

. Test normal release of the brake and

accelerator interlocks by moving the door
controller to position #1 to disable the exit
door. Set the shift selector in drive [D] and
then press on the brake treadle. The com-
bination of having the shift selector in gear
and the brake treadle applied will unlatch
the interlocks. Return the shift selector to
neutral [N].

. Verify that the interlocks are released by

lightly applying the accelerator treadle and
confirming that the engine responds to
accelerator movement and that the rear
stop lights are extinguished.
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9.3.2.

9.4,

Emergency Operation Test

Test emergency operation of the Door
Master switch as follows:

. Apply the accelerator and brake interlocks

by re-establishing the conditions defined in
steps 1 & 2 of “Normal Operation Test".

Set the Door Master switch to the OFF
(emergency) position. This will release the
brake and accelerator interlocks and dis-
able exit door function.

Verify that the interlocks have been deacti-
vated by releasing the parking brake and
lightly applying the accelerator treadle. The
engine should respond to accelerator
movement and the rear stop lights should
extinguish.

Door Master Switch
Troubleshooting

. Set the Battery Disconnect switch to the

OFF position.

Disconnect wire leads from Door Master
switch and test function of switch.

a. Set the switch to the ON position and
test for continuity between the switch
terminals using an ohmmeter.

b. Set the switch to the OFF position and
test for an open circuit between the
switch terminals using an chmmeter.

. Replace the switch if it fails to meet either

of the preceding test criteria.

. Connect the wire leads to the switch.

. Set the Battery Disconnect switch to the

ON position.

. Set the Master Run switch to the DAY-RUN

or NIGHT-RUN position and set the Door
Master switch to the ON (normal/closed)
position.

. Use a voltmeter and connect probes

between one of the switch terminals and
ground. A reading of approximately 24V
should be obtained. Move the positive lead
of the voltmeter to the other switch termi-
nal. A reading of approximately 24V should
be obtained.

. Set the Door Master switch to the OFF

(emergency/open) position. Use a voltme-
ter and test for 24V at both switch termi-
nals as described in the preceding step. A
reading of approximately 24V should be
obtained on the input terminal only. Refer
to Electrical Schematics for wire lead iden-
tification.
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Electric Horn

10. HORNS & WARNING
ALARMS

10.1. Electric Horn

10.1.1. Description

O Two electric horns are mounted on the
front bulkhead plate. Each horn is carefully
adjusted and inspected during manufac-
ture and should operate indefinitely without
attention. If a horn does become inopera-
tive, it must be replaced. See “Fig. 9-56:
Horns Installation” on page 77.

3 If a horn fails to operate, the trouble may
be in the external circuit. Quick checks
may be made with a jumper lead as fol-
lows, to isolate trouble:

10.2.

O Open side console door for access to
horn relay. Connect a jumper lead from
No. 2 terminal on horn relay to ground.
If horns operate, the trouble is in the
horn control circuit (between horn but-
ton and horn relay). If horns do not
operate, remove jumper lead and pro-
ceed to next step.

O Momentarily, connect a jumper lead
between No. 1 and 3 terminals on horn
relay. If horn operates, the relay is
defective.

Warning Alarms
IS"NOTE:

Refer to the General Information Section of
this manual for information on warning
alarms.

1. Horn, Dual

2. Screw, PH Cross Recess Tpg. Type F
1/4"-20 UNC x 1" Lg.

3. Washer, Lock Spring Type 1/4"
4. Shield, Horn
5. Loom, Convoluted Split .38"

s030813b.svg

Fig. 9-56: Horns Installation
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11. AUTOMATIC VOICE 7 DR700 Vehicle Logic Unit (VLU) located

ANNOUNCEMENT (AVA) &

inside the electronic equipment enclosure.

AUTOMATIC VEHICLE O J1708 port expander inside the electronic

equipment enclosure.

LOCATOR (AVL) SYSTEM O Two LED information signs, mounted in the
HVAC covers.
11.1. Description O Automatic Gain Control (AGC) micro-
The AVA/AVL system includes: See “Fig. phone, ceiling-mounted near the exit door.
9-57: AVA/AVL System” on page 78. 0 Roof-mounted Tri-band antennas.

O Operator's Control Unit (OCU) located on
the driver's overhead panel.
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Microphone Assembly
Controller, DR700

Sign, Interior LED

Antenna, WLAN/GPS/Cellular
Module, J1708 Port Expander
Operator Control Unit

s0513160a.svg

Fig. 9-57: AVA/AVL System
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Operation

11.2.

Operation

The DR700 is able to communicate, collect
and distribute data with all of the vehicle
electronics via industry standard and pro-
prietary protocols.

In addition, the DR700 is a fully integrated
automatic voice announcement and public
address system, ready to communicate all
of the ADA required information to vehicle
passengers.

The digital portion is controlled by a 1.6
GHz COM express module running Win-
dows 7 embedded. It supports two serial,
four USB and two mini-PCI express expan-
sion ports. Additionally it supports Solid
State Flash memory via embedded mSATA
interface, DVI, WLAN, optional cellular and
multiple Ethernet ports. A secondary pro-
cessor supports two J1939 (CAN) ports,
two J1708 and two more serial ports, along
with all the digital inputs and outputs
required. A plug-in Global Positioning Sys-
tem allows the simultaneous tracking of up
to twenty satellites and utilizes a solid state
heading sensor to permit dead reckoning
navigation.

The additional Power Audio Board holds
the power conditioning circuits, audio pro-
cessor, five high quality audio amplifiers,
microphone, and AVC (auto volume con-
trol) inputs, full public address capabilities
with push to talk and volume control.

The system also provides for radio, hand-
set, and driver's speaker audio.

The GPS receiver and heading sensor on
the DR700 is integrated into the controller.

The reception of GPS signals requires an
unobstructed, line of sight view of the sky.
The GPS antenna cannot be covered. The

antenna is typically toward the front center
of the vehicle. It connects to the GPS
receiver located in the DR700 via an
antenna cable. It is critical to the proper
operation of the DR700 system that the
antenna cable is never pinched or sharply
bent. If such a condition does occur,
replace the antenna cable. Never attempt
to repair the antenna cable.

The GPS receiver interprets GPS data and
heading sensor information to determine
the vehicles position, heading and velocity.
The system date and time are also deter-
mined via the GPS satellite network.

The GPS receiver is an internal plug-in
component of the DR700 and is capable of
tracking up to 20 satellites, and has dead
reckoning logic capable of providing posi-
tion information for short periods of time
while satellite reception is impeded.

The heading sensor is also located inter-
nally, and can be mounted in several orien-
tations such that the sensor is always
pointing towards (parallel with) the sky.
Refer to the mounting section regarding
the DR700 orientation.

The DR700 is designed to facilitate and
support the integration of multi-vendor
equipment, both existing and future, into
one coordinated system. Additional 1/O
ports, software support for equipment-spe-
cific protocols and third-party equipment
can be configured on the VLU.

The DR700 is SAE J1708 & SAE J1939
compliant and comes fully equipped to
communicate the J1587 protocol. In addi-
tion, the standard VLU provides a number
of digital and serial ports for connecting
existing and future on-vehicle electronics.
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12. AUTOMATIC PASSENGER
COUNTER (APC) SYSTEM

12.1. Description

This vehicle is equipped with an APC sys-
tem that uses overhead infrared sensors at

the entrance and exit doorways to collect
ridership information. A Dilax PCU 210
mounted in the electronic equipment
enclosure is used to gather and analyze
the data.
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Description

13.

131,

DRIVER/VEHICLE
MONITORING SYSTEM

Description

The New Flyer Connect™Driver/Vehicle
Monitoring System measures and records
vehicle operating parameters and location
in real time. See “Fig. 9-58: Driver/Vehicle
Monitoring System” on page 81. The sys-
tem consists of:

A Main Board Unit (MBU) located in the
electronic equipment enclosure.

0 A GPS/Data Modem Unit mounted on the

13.2,

ceiling of the vehicle, above the driver.

Operation

The Driver/Vehicle Monitoring System is
connected to the vehicle's J1939 and
J1587 networks. Information from these
networks is monitored and transmitted, in
real time, to allow transit authorities to
monitor driver performance and vehicle
condition.

The Main Board Unit contains a 3-axis
accelerometer to monitor hard acceleration
and braking and fast turning.

BOARD UNIT MODULE

MODEM/GPS
MODULE

CONNECT MAIN

s051392a.svg
Fig. 9-58: Driver/Vehicle Monitoring System
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14. ELECTRICAL SYSTEM tions and specific data and are useful to
troubleshoot the system. The schematics
SCHEMATICS and related subject matter are disclosed in
confidence and must be returned upon
request. See “Fig. 9-59: VMM Schematic”

14.1. General on page 82,

These schematics identify the various
components of the electrical system, loca-

XX = NODE ADDRESS
YY = NODE LOCATION
NODE XX Yy VMM VMM = MODULE TYPE
PIN = CONNECTOR - TERMINAL
WORD = PROGRAM ADDRESS
SYMBOL OUTPUT /2 ANALOG, BAT, GND (INPUTS)
12V, 24V, GND (OUTPUTS)

PIN WORD V |
-5

NODE XX YY VMM / \

I: DISCREET INPUT VMM ADDRESS
O: DISCREET OUTPUT

SYMBOL INTPUT F: FREQUENCY INPUT

A: ANALOG INPUT

PN | WORD | V
NODE XX YY VMM
SYMBOL
© ISOLATED
PIN | WORD | V > OUTPUT
PN | WORD | V

s025605a.wmf

Fig. 9-59: VMM Schematic
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Reading Schematics

14.2.

Reading Schematics

Three codes are used for locating an 1/O
device; an address code (for the electronic
control system), page code (to locate the
device on a schematic), and a location
code (the physical location on the vehicle).

Each schematic has a horizontal grid from
1to 9, and a vertical grid from A to G. A
two letter page code which is derived from
the function in the vehicle that the sche-
matic page represents is found in the title
of each schematic.

A device legend explaining the /O is
included in the upper right corner of the
schematic. Within each arrow of the sche-
matic symbol is a location code to assist in
finding the device. This location code gives
the physical location of the 1/O device on
the vehicle (for example SC - the side con-
sole panel).

The schematic page titled “/O Assign-
ments" shows the input and output con-
nections to each module. The inputs/
outputs are shown in tables with their
address code, a brief description, and
page code. To locate the input/output on a
schematic use the given page code to
match the schematic title (for example from
schematic “I/O Assignments” input, hazard
switch (address code 12-4) is shown with a
DS page code, then input can be located
on the schematic titted DS (Driver's Sig-
nals).

Having located the device on the sche-
matic (by matching address codes), the
location code-SC can be found. Therefore
the device is located in the side console
panel of the vehicle.

14.3. Wire Codes

An abbreviated form of the address is
stamped on the wire connected to each I/O
device. By simply looking at the wire, you
can determine immediately what input or
output is connected to any device con-
trolled by the electronic control system.

For example, output O17-3 could be con-
nected to the control module via wire
EL80. If this wire runs to a terminal and
splits to more devices, the wire at the elec-
tronic control system would be labeled
EL80A, and the other wires would be
labeled EL80B, EL80C and so forth.

Wiring not connected to the electronic con-
trol system is stamped with a code derived
from the position of the wire on the sche-
matic. The wire code is built up from the
schematic code, the grid location, a digit
from 1 to 9, and a letter if there are several
wires connected to a common terminal.

Every wire running directly from a circuit
breaker to a distinct load has a unique
number, not a letter suffix.

14.4. Wire Colors

The following wire colors are used through-
out the vehicle:

24 VOLT POWER ..., RED
12 VOLT POWER ..o LIGHT BLUE
ELECTRONIC CONTROL INPUT WIRING

.................................................................. YELLOW
LE12I01 1] 1| DL S———-—————— WHITE
SWITCHED POWER/GROUND ........cccccovvueunee TAN

The communication network is shown as a
double line.

Rev. A - Jul 02 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, 9-83

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



Page Codes

‘?GAF/_'

NEW FLYER

14.5.

Page Codes

Each schematic has a horizontal grid from
1to 9, and a vertical grid from A to G. A
two letter page code which is derived from
the function in the vehicle that the sche-
matic page represents is found in the title
of each schematic.

Here are the page codes for electrical
schematics:

PAGE CODES

14.6.

Device Nomenclature

Where a device is supplied by a third party
as part of a system, and is given a code by
the vendor, that same code is used on the
NFI schematic. For example, connectors
supplied by ZF on their harnesses will be
labeled BN(X) on the NFI schematic, just
as they are in the ZF documentation.

Unique devices require no code for identifi-
cation purposes, and are labeled on the
schematic according to function.

Multiple devices such as circuit breakers
and fuses are assigned a code based on
the schematic page on which they are
found. Thus F4DS is found on page DS,
although it may feed loads found on other
pages. This is clearly marked on the sche-

PAGE CODE TITLE
Gl General Information
PD Power Distribution matic.
10 I/O Assignments
NT Network Topology
PN Primary Networks
PS Power & Starting
EN Engine
TR Transmission
CcC Climate Control
DC Door Controls
DS Driver's Signal
EL Exterior Lighting
IL Interior Lighting
LI Lighting
LK Kneeling
CP Communication Provisions
AF Auxiliary Functions
JC Joint Control
FS Fire Suppression
AB Anti-Lock Braking
IP Instrument Panel
SP Spare Wires

9-84 atonta A desin SPpAEnema of ISt iy Toa LIod tobes and Canadn,
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15. VENDOR SERVICE 15.1. Vansco Manuals
INFORMATION O VMM  1210/1280/1615 Software User
Guide
The following supplier manuals contain )
additional reference information. O VMM 1615 Hardware User Guide
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High Voltage Safety
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SAFETY

IS"NOTE:
Consult Allison Electric Drive Field Engi-
neering before performing any work on the
vehicle which involves the drive unit.

High Voltage Safety

/A DANGER

The Allison H 40/50 EP System™ uses
potentially hazardous electrical energy.
All high voltage hybrid propulsion com-
ponents are identified with High Voltage
warning labels or symbols. DO NOT
attempt to service components contain-
ing potentially hazardous electrical
energy if you are not trained to do so.

Normal operating conditions:

ESS Voltage Range............. 432 to 780 VDC
DPIM DC Current Range ..... -350 to +350 A

All persons working with potentially
hazardous electrical energy should
familiarize themselves with safe electri-
cal work practices. Refer to 1.1.6. “Elec-
trical Safe Work Practices” on page 5 in
this section for procedure.

1.1.1.

High Voltage Interlock Loop (HVIL)

/A\DANGER

DO NOT rely solely on the HVIL system
to de-energize the electric drive system.
Always perform the appropriate voltage
checks and use lockout energy control
techniques to ensure the system is de-
energized. DO NOT attempt to bypass
the HVIL system for any reason. Seri-
ous personal injury or death may result
if proper safety procedures are not fol-
lowed.

The Propulsion System uses a High Volt-
age Interlock Loop to attempt to prevent
access to energized potentially hazardous
electrical circuits. HVIL switches are
located on the high voltage AC connectors
on the drive unit and DPIM and on the high
voltage DC connectors on the ESS and
DPIM. Opening the covers on any of these
connectors will cause the HVIL switch to
open and mechanically disconnect high
voltage energy from the system.

High Voltage Isolation Fault Detection

The Propulsion System uses Isolation
Fault Detection to identify a short to the
vehicle chassis on the high voltage circuit.
The Check System indicator on the instru-
ment panel will illuminate if this fault condi-
tion occurs and will automatically
shutdown the vehicle.

Rev. A -Jul 10 2013
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1.1.3.

1.1.4.

General High Voltage Precautions

Always treat electrical systems as if they
are powered ON. Make sure Master Run
switch is in the STOP-ENGINE position.
Set the Battery Disconnect switch to OFF.
Always follow the High Voltage Disconnect
Verification procedure before performing
any work on the system.

High Voltage Disconnect Verification

/A\DANGER

ALWAYS wear high voltage (Class 0 iso-
lation) protective gloves when working
on high voltage equipment (ltem 11, 12,
or 13 from Special Tools list).

. Set Master Run switch to the STOP-

ENGINE position.

Set the Battery Disconnect switch to the
OFF position. Use a lockout device to pre-
vent unauthorized access to the Battery
Disconnect switch.

Remove connector PI120 (low voltage 24-
pin connector) from the DPIM. See “Fig.
51: DPIM Low Voltage Connections” on
page 3.

Remove connector PB140 (low voltage 31-
pin connector) from the ESS. See “Fig. 52:
ESS Low Voltage Connections” on page 3.

Remove both HVIL covers on the ESS.
See “Fig. 53: ESS HVIL Cover Removal”
on page 3.

Remove the positive and negative connec-
tors from the ESS. See “Fig. 54: ESS High
Voltage Connections” on page 3. Use a
lockout device to prevent unauthorized
reinstallation.

/N CAUTION

Use a voltmeter, such as a Fluke 87, that
is UL Listed E59794 and CSA Certified
LR44340, IEC-1010-1, 1000V Category llI
input protection.

7. Measure the following voltages using an

approved voltmeter.

a. ESS positive to negative terminals.
See ‘Fig. 55: ESS Voltage Check
Between HV Terminals” on page4.
Voltage reading must be less than
3VDC before work can continue.

b. ESS positive terminal to chassis
ground. See “Fig. 56: ESS Voltage
Check Between HV Terminals &
Ground™ on page 4. Voltage reading
must be less than 3VDC before work
can continue.

c. ESS negative terminal to chassis
ground. Voltage reading must be less
than 3VDC before work can continue.

. Remove the AC and DC lug access covers

from the DPIM. Use an approved voltmeter
to perform the following measurements:

a. DC positive to negative terminal. See
“Fig. 57: Voltage Check Between DPIM
DC HV Terminals” on page 4. Voltage
reading must be less than 3VDC before
work can continue.

b. DC positive terminal to chassis ground.
See “Fig. 58: Votlage Check Between
DPIM DC HV Terminals & Ground” on
page 4. Voltage reading must be less
than 3VDC before work can continue.

c. DC negative terminal to chassis
ground. Voltage reading must be less
than 3VDC before work can continue.

d. AC phase to phase; A-B, A-C, B-C.
Voltage reading must be less than
3VDC before work can continue.

e. AC phase to chassis ground. See “Fig.
59: Voltage Check Between Each DPIM
AC Phase & Ground” on page 5. Volt-
age reading must be less than 3VDC
before work can continue.

f. Work can now be performed on the
high voltage system.
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PI121 (RED)

PI120 (BLACK)

s106101a.wmf

s106103a.wmf

Fig. 51: DPIM Low Voltage Connections

Fig. 53: ESS HVIL Cover Removal

LOW VOLTAGE DC
31-PIN CONNECTOR

s106102a.wmf

5106104a.wmf

Fig. 52: ESS Low Voltage Connections

Fig. 54: ESS High Voltage Connections
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s106105a.wmf s106107a.wmf

Fig. 55: ESS Voltage Check Between HV Fig. 57: Voltage Check Between DPIM DC HV
Terminals Terminals

s106106a.wmf s106108a.wmf

Fig. 56: ESS Voltage Check Between HV Fig. 58: Votlage Check Between DPIM DC HV
Terminals & Ground Terminals & Ground
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NEW FLYER High Voltage Safety

1.1.5. Energy Storage Lockout

Use lockout devices to prevent installation
of the ESS DC connectors during service.
Refer to Allison Electric Drive System Ser-
vice Manual for acceptable devices.

1.1.6. Electrical Safe Work Practices

Reference the following sources to obtain
more information on establishing safe elec-
trical work practices:

O www.OSHA.gov, 29CFR 1910 Subpart S
O www.NFPA.org, NFPA 70E-2004

s106109a.wmf

Fig. 59: Voltage Check Between Each DPIM AC
Phase & Ground
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General Safety

YOU ARE RESPONSIBLE for becoming
completely familiar with the warnings and
cautions described in this section regard-
ing the drive unit. These warnings and
cautions advise against the use of specific
service methods that can result in personal
injury, damage to the equipment, or cause
the equipment to be made unsafe. Anyone
who uses a service procedure or tool
which is not recommended by New Flyer
Industries or Allison Electric Drives must
first be thoroughly satisfied that neither
personal safety nor equipment safety will
be jeopardized by the service methods
selected.

Proper service and repair is important to
the safe, reliable operation of the equip-
ment. The service procedures recom-
mended by Allison Electric Drives are
described in this section and are effective
methods for performing service operations.
Some of these service operations require
the use of tools specially designed for the
purpose. The special tools should be used
when and as recommended.

Refer to the General Information Section of
this manual for information on types of
hoists, hoisting procedures, jackstands
and related safety information. Refer to this
information and read carefully before lift-
ing, hoisting or jacking the vehicle.

Always ensure that the vehicle is appropri-
ately hoisted and blocked for procedures
which require elevating the vehicle. Be
aware of the limitations of the blocking
equipment, and always ensure that the jar-
ring and shaking created by component
removal and installation procedures does
not overload the blocks, or cause the vehi-
cle to become unstable.

Certain procedures may require the vehi-
cle be operated in an elevated position in
order to accurately troubleshoot and diag-
nose a problem. If the vehicle must be run-
ning while elevated, become familiar with
the repair area prior to starting the engine.
Take special care in noting areas which will
become hot, electrically energized, and
areas where moving and rotating compo-
nents are located. Limit the work in these
areas as personal and equipment safety is
at risk.

For procedures which involve air lines,
ensure the line is safely depressurized
prior to disconnecting. Disconnecting pres-
surized lines will cause solid particles
deposited in the line to be uncontrollably
propelled, and will also cause the hose
end to whip randomly as the air escapes.

During electrical diagnosis procedures an
understanding of the vehicle's electric cir-
cuits is important to anticipate the results
of connecting test equipment. During com-
ponent removal or installation, ensure the
Battery Disconnect switch is in the OFF
position.

Failure to follow this procedure may result
in personal injury or component failure.

Observe the following procedures involving
hydraulic line removal.

Hydraulic fluid is corrosive and should not
be exposed to skin for extensive periods of
time.

Wear eye protection at all times.

Pressurized lines should not be discon-
nected until the pressure is safely and con-
trollably released.
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Description

2. HYBRID DRIVE SYSTEM 2.2. Hybrid Drive Specifications
Manufacturer ............... Allison Transmission
2.1.  Description MOGEL........oooooeeeer e H 50 EP
The Hybrid Drive System consists of: Control System
OOt =000 e 4th Generation Controls
| ter Module (DPIM Maximum Qutput Torque
ik b bl i 4000 ft-b.
E St t ESS
O Energyisiorags Systemi( ) Maximum Regenerative Braking
[ Transmission and Vehicle Contral Mod- e, 1400 ft-Ib.
les (T M
ules(TGMAVEM) Dry Weight..........cooorrorrer. 919 Ibs (417 kg)
0 Pushbutton Shift Selector (PBSS)
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2.3;

Operation

This vehicle is powered by a parallel hybrid
system that blends both mechanical and
electrical power paths to drive the vehicle.
The system consists of a diesel engine,
drive unit, Energy Storage System (ESS),
Dual Power Inverter Module (DPIM), and
electronic controls. See “Fig. 5-10: Hybrid
Drive System Layout” on page 8.

The diesel engine is conventionally
mounted and coupled to the drive unit. The
drive unit is an arrangement of three plane-
tary gearsets, two clutches, and two motor/
generators that work together with an elec-
tronic control unit to provide two continu-
ously variable operating ranges.

Diesel engine torque is blended with the
drive unit's electric motors to propel the
vehicle. The motors primarily accelerate

the vehicle from a standstill to about 12
mph. At cruising speeds the vehicle is pro-
pelled primarily by the diesel engine.

The Energy Storage System (ESS) is a
modular roof-mounted battery pack. It
stores the AC energy provided by the
motor/generators which has been con-
verted to DC energy by the DPIM unit. The
DPIM unit also converts the stored DC
energy back to AC in order to drive the
motor/generators when required.

The electric motors in the drive unit can be
driven by the weight of the vehicle, through
the driveline, during deceleration and cre-
ate electrical energy generation. This pro-
cess, known as ‘regenerative braking”,
also slows the vehicle by imposing a drag
on the driveline.

ENERGY STORAGE SYSTEM

DRIVE UNIT

INSTRUMENT

@/‘WAL POWER

/k/ INVERTER MODULE (DPIM)

PANEL

SELECTOR

s0176125a.svg

Fig. 5-10: Hybrid Drive System Layout

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 -Jul 10 2013

and in other countries. Refer to “Vehicle Patent Information” in this manual.

Copyright © 2013 New Flyer Industries Canada ULC



O

NEW FLYER

Drive Unit

2.4. Drive Unit

2.4.1. Description

The drive unit is mounted to the vehicle
engine and coupled to the driveline in the
same manner as a transmission. The unit

contains two concentric electric motors
that, in combination with planetary gearing
and rotating and stationary clutches, pro-
vide infinitely variable forward and reverse
speeds. See “Fig. 5-11: Drive Unit
Removal & Installation” on page 9.

ENGINE

1. Hub, Adapter 8. Adapter Assembly, Gear
2. Bolt, M10x1.5x30 (Incl. 9 & 10)

3. Flex Plate Assembly, (Incl. 4 & 5) 9. Gear, Ring

4. Plate, Bolt 10. Adapter, Flex Plate

5. Flex Plate 11. Plate, Wear

6. Flex Plate 12. Bolt, M6 x 1.0 x 16

7. Bolt, M8 x 1.25x 25 13. Bolt, Crankshaft C 8.3

ADAPTER

8 EQUALLY
SPACED HOLES

2110.00 BC

>HOLE . BOLT PATTERN

.

14. Washer, Flat

15. Bolt, M10 x 1.5 x 35

16. Drive, Unit EV40 (Incl. 17)
17. Flange, Output

s018039a.svg

Fig. 5-11: Drive Unit Removal & Installation
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24.2.

2.4.21.

Operation

The drive unit is used to turn the engine
flywheel during vehicle starting. The
engine does not require a starter motor.
During vehicle operation, power from the
roof-mounted Electrical Storage System is
combined with engine power within the
drive unit to accelerate the vehicle. This
process is called torque blending.

Regenerative Braking

Regenerative braking is an energy recov-
ery process that occurs whenever the
throttle is not applied and the vehicle is
moving forward. During this process a
drive unit motor is electrically switched
from motor operation to generator opera-
tion. The vehicle’s rotating driveshaft then
turns the motor/generator. The electrical
energy produced is routed through the
roof-mounted Dual Power Inverter Module
(DPIM) to the Energy Storage System.
This interaction of the magnetic fields
within the motor/generator also produces
drag on the vehicle driveline and slows the
vehicle. Braking force increases when the
service brakes are applied.

Pressing the DOWN ({) arrow while mov-
ing forward increases the regenerative
braking effect of the drive unit. The Push-
button Shift Selector (PBSS) displays [F] or
[L] to identify the level of regenerative brak-
ing in use. Increasing regenerative braking
does not limit forward speed to a particular
range. The drive unit remains in the
selected regenerative braking mode until
the Master Run switch is set to the STOP-
ENGINE or NIGHT-PARK position, the UP
(T ) or DOWN ({) arrows are used, or Neu-
tral [N] is selected. Following any of these
conditions, the system returns to the
default regenerative braking level.

24.2.2.

a

d

Drive Unit Fluid Level Check

/A\DANGER

Ensure the following conditions are met
prior to conducting a fluid level check:

Vehicle is brought to a complete stop
on a level surface.

Drive unit is in neutral [N].
Parking brake is applied.
Vehicle wheels are chocked.

The drive unit is equipped with an elec-
tronic Oil Level Sensor (OLS). The OLS
provides a means to check the drive unit
fluid level. To display fluid level, simulta-
neously press the UP (T ) and DOWN (l)
arrow keys on the push button shift selec-
tor (PBSS) for five seconds. The vehicle
must meet the following conditions for two
minutes before readings can be obtained:

Engine at idle (750 to 850 RPM)

Sump fluid at operating temperature of 68°
to 176°F (20° to 80°C).

Drive unit output shaft stopped.
Drive unit in neutral [N].
Oil level sensor functioning properly.

Fluid level condition will be displayed
instantly if the above conditions have been
met for a two-minute period prior to the
request. However, if the two-minute period
has not been met, a countdown display will
be shown during the two-minute period. An
invalid for display code will be shown if an
operational condition has not been met.
Referto 2.4.2.3. "Invalid for Display Codes”
on page 11 in this section for display codes
and their meaning. The countdown is
restarted when the condition causing the
invalid for display code is corrected.
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NEW FLYER Drive Unit

2.4.2.3. Invalid for Display Codes

INVALID FOR DISPLAY CODES

DISPLAY SEQUENCE INTERPRETATION OF DISPLAY
oL,--,50 Engine RPM too low, below 750 RPM
oL,- -,59 Engine RPM too high, above 850 RPM
oL,--,65 Neutral [N] not selected
oL,--,70 Sump fluid temperature too low
oL,--,79 Sump fluid temperature too high
olL,--,89 Qutput shaft rotation
olL,--,95 Sensor failure*
* Report sensor failure to a distributor or dealer in your area.

2.4.2.4. Shift Selector Display Codes

I="NOTE:

The fluid level information is displayed one
character at a time. Press the neutral [N]
button once to exit the Fluid Level mode.

SHIFT SELECTOR DISPLAY CODES

DISPLAY SEQUENCE DISPLAY MEANING
oL, oK Fluid level correct
oL, Lo, 1 Fluid level is 1 quart low
oL, HI, 1 Fluid level is 1 quart high

The New Flyer vehicles described in this manual may be protected by one or more
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NEW FLYER

2.43.

Removal

/\DANGER

Refer to 1.1. “High Voltage Safety” on
page 1 in this section and familiarize
yourself with the safety requirements
before performing any maintenance or
repair on the Allison EP System™.
Refer to Allison EP Systems™ Service
Manual.

IZ"NOTE:

The following procedure describes removal
and installation of the drive unit without
removing the engine from the vehicle.
Refer to Section 4 of this manual for the
removal and installation procedure of the
engine and drive unit as an assembly. Fur-
ther information on the drive unit can be
obtained from Allison Electric Drive Field
Engineering.

. Park vehicle on level surface with parking

brake applied and wheels chocked.

. Set Battery Disconnect switch to OFF posi-

tion.

Perform high voltage disconnect verifica-
tion. Refer to 1.1.4. “High Voltage Discon-
nect Verification” on page 2 in this section
for procedure.

Drain fluid from drive unit.

Remove clamp securing dipstick tube to
mounting bracket. Remove dipstick tube
from grommet in drive unit housing.

. Disconnect the DPIM oil lines and oil

cooler lines from the drive unit.

Disconnect all electrical connectors from
drive unit including main harness, A and B
motor speed sensors, output speed sen-
sors, and HVIL switches.

8. Remove high voltage covers and discon-

nect lugs retaining HV wiring.
I"NOTE:

If there is insufficient clearance to access
high voltage covers at this time, this proce-
dure can be performed when the drive unit
has been separated and lowered from the
engine. Ensure adequate cable slack is
provided. DO NOT stretch HV cables.

9. Disconnect vehicle driveshaft from the
drive unit output yoke. Position the discon-
nected driveshaft to avoid interference
when removing the drive unit.

10.Securely support the drive unit with a hoist,
jack, or other suitable removal equipment.

11.Remove engine flywheel access cover.
Rotate the engine flywheel until a flexplate-
to-ring gear bolt is centered in the opening
of the viewing hole. See “Fig. 5-12: Flex-
plate Access Cover” on page 13.

12.Remove the bolt and rotate the engine until
the next bolt is centered in the opening.
Repeat this process until all six M10 bolts
are removed.

I="NOTE:

In order to ease the removal/installation
process it is recommended the rear
mounts be [oosened from the engine
mounting pads.

13.Use a suitable jack to support the weight of
the engine.

14.Loosen the 3/4" isolator mount bolt on
each rear mount. Loosen, but do not
remove, the M12 bolts that attach each
rear mount to the engine. Remove the 5/8"
nut, bolt, and washer from one end of the
tie bar that connects the two rear mounts
together.

15.Remove the four M14 bolts that attach
each rear mount to the drive unit.
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16.Loosen but do not completely remove four
equally spaced drive unit to flywheel hous-
ing M10 bolts.

IZ"NOTE:

These bolts will act as guides when the
drive unit is initially separated from engine
and help prevent misalignment damage to
the torque converter.

17.Remove the remaining eight M10 boilts.

18.Carefully separate the drive unit from the
engine and pull straight back until the drive
unit contacts the heads of the four bolts
that were previously loosened.

/\ CAUTION

Ensure that the drive unit is properly
aligned and supported so that it will not
roll or slip when the final four bolts are
removed.

19.Remove the final four M10 bolts and move

the drive unit away from the engine.

20.Ensure that all items and electrical con-

21.

nectors have been disconnected before
lowering drive unit.

Lower the drive unit and hoist to a work
stand or bench. Use Stator Housing Fix-
ture (ltem 1 from Special Tools List).

I="NOTE:
If a replacement drive unit is being
installed, it will be necessary to transfer the
ring gear and flexplate adapter assembly
fo the new unit. Proceed with following
step:

22.Remove ten M8 bolts that retain the ring

gear and flexplate adapter assembly to the
damper assembly and remove ring gear
and flexplate assembly from drive unit.

s088631a.wmf

Fig. 5-12: Flexplate Access Cover
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244,

1.

Installation

Transfer the ring gear and flexplate assem-
bly to the new drive unit, if required, and
fasten in place with ten M8 bolts. Torque to
25 ft-lb. (34 Nm).

Install headless guide pins at four equally
spaced locations on the engine flywheel
housing to help align drive unit during
installation.

Install a headless guide pin into one of the
threaded holes in the flexplate adapter to
help align flexplate with drive unit flexplate
adapter during installation. Ensure that this
guide pin is positioned so as to be cen-
tered within the engine access opening
when the drive unit is joined to the engine.

Apply molybdenum-disulfide (Molykote)
grease on the pilot boss of the damper
assembly.

/A CAUTION

Ensure that the drive unit is properly
aligned and supported so that it will not
roll or slip as the drive unit is being
moved into position.

. Carefully push the drive unit towards the

engine while guiding the pilot boss on the
damper assembly into the engine flywheel
hub adapter and also aligning the flexplate
guide bolt into a bolt hole on the flexplate.

Seat the drive unit squarely against the
engine flywheel housing. Install eight M10
bolts and washers and finger tighten only
at this time.

/\ CAUTION

The drive unit must seat flush with the
engine flywheel housing before mount-
ing bolts are tightened. DO NOT use
mounting bolts to draw mating flanges
together. If interference is experienced,
move the drive unit away from the
engine and investigate the cause.

. Remove the four guide bolts and install the

remaining four M10 bolts and washers.
First, torque these four equally spaced
bolts 38 to 45 ft-Ib. (51 to 61 Nm), then
torque remainder of bolts using a criss-
cross pattern.

. Remove the flexplate guide bolt from the

engine flywheel access opening and
replace with an M10 bolt. Hand tighten
only at this time.

. Rotate the flexplate to the next hole and

install another M10 bolt. Repeat this pro-
cess until all bolts are installed hand tight.

10.Torque the M10 flexplate bolts to 50 ft-lb.

(68 Nm).

11.Install the engine flywheel access cover.
12.Install the four M14 bolts that attach each

rear mount to the drive unit. Torque 95 ft-lb.
(129 Nm).

13.Torque the four M12 bolts that attach each

rear mount to the engine to 75 ft-lb. (102
Nm).

14.Install the 5/8" bolt, nut, and washer that

attaches the tie bar to the rear mounts.
Torque bolt to 70 ft-Ib. (95 Nm).
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15.Lower the engine and drive unit assembly
to allow the rear mounts to take the weight
of the assembly. Torque the isolator mount
3/4" bolt to 250 ft-Ib. (339 Nm).

16.Connect driveshaft to output yoke of drive
unit. Refer to Section 2 of this manual for
procedure.

17.Connect lugs that retain high voltage wir-
ing to drive unit. Install high voltage covers
with new Electromagnetic Interference
(EMI) gasket and torque cover bolts to 21
ft-Ib. (28 Nm). See “Fig. 5-13: High Voltage
Cable EMI Gaskets" on page 16.

== NOTE:

Electromagnetic interference (EMI) gaskets
are required on the high voltage cables to
suppress EMI emissions and avoid possible
interference with the vehicle electronic com-
ponents. The EM| gaskets are not reusable
and must be replaced each time the high
voltage cables are reconnected.

18.Connect all electrical connectors to drive
unit including main harness, (A) and (B)
motor speed sensors, output speed sen-
sors, and HVIL switches.

19.Connect the DPIM oil lines and oil cooler
lines to the drive unit.

I"NOTE:

If drive unit was removed due to internal
failure, the oil cooler, hydraulic cooler,
DPIM, and interconnecting hoses will have
fo be cleaned and flushed.

20.Install dipstick tube into grommet in drive
unit housing, ensuring beaded portion of
tube compresses grommet against hous-
ing. Secure tube to mounting bracket using
clamp.

21.Fill drive unit with fluid. Refer to the Pre-
ventive Maintenance Section of this man-
ual for fluid specification.

22.Set the Battery Disconnect switch to the
ON position.

23.Start engine and check for leaks. Top up
fluid level if necessary. Refer to 2.4.2.2.
“Drive Unit Fluid Level Check” on page 10
in this section for fluid level checking pro-
cedure.
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Fig. 5-13: High Voltage Cable EMI Gaskets
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NEW FLYER Dual Power Inverter Module (DPIM)
2.5. Dual Power Inverter Module and is connected to the drive unit oil sys-
(DPIM) tem using flexible hoses. See ‘Fig. 5-14:

DPIM Installation” on page 17.

2.5.1. Description

The DPIM is located in the DPIM/Hydraulic
Cooler rack enclosure on the roof of the
rear section of the vehicle. The DPIM con-
sists of two inverters that are enclosed in a
common housing and are capable of pro-
ducing 160 kW continuous 3-phase AC
output. The DPIM is electrically-connected
to the drive unit using two high voltage AC
connectors located at one end of the unit.
The DPIM is electrically-connected to the
ESS using a high voltage DC connector
located at the opposite end of the unit.
Three low voltage DC multi-pin connectors
are also provided. The module is oil-cooled

2.5.2. Operation

The DPIM converts AC electricity to DC
electricity and vice-versa. During regener-
ative braking, AC electricity generated by
the drive unit is converted to DC electricity
by the DPIM and stored in the Energy Stor-
age System (ESS). During the run mode,
the DPIM utilizes the stored DC electricity
and converts it to AC electricity to power
the drive unit. The DPIM receives a torque
command from the Transmission Control
Module (TCM) and controls the magnitude
and frequency of the phase currents to
meet the required demand.

HIGH VOLTAGE DC
CONNECTOR BOX

@6=20

RO
BOLT
ﬁ/ LOCK WASHE!

DUAL POWER INVERTER ggﬁ?gR \
MODULE DPIM) &5

«

s107916a.svg

Fig. 5-14: DPIM Installation
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Removal

/\DANGER

Refer to 1.1. “High Voltage Safety” on
page 1 in this section and familiarize
yourself with the safety requirements
before performing any maintenance or
repair on the Allison EP System™.
Refer to Allison EP Systems™ Service
Manual.

. Park vehicle on level surface with parking

brake applied and wheels chocked.

Set Battery Disconnect switch to OFF posi-
tion.

Perform high voltage disconnect verifica-
tion. Refer to 1.1.4. “High Voltage Discon-
nect Verification” on page 2 in this section
for procedure.

. Drain fluid from drive unit.

. Disconnect the three low voltage DC multi-

pin connectors (P1120, PI121, and P1122)
from the DPIM,

. Remove the cover from the high voltage

DC connector box and disconnect the neg-
ative and positive lugs. Ensure wires are
properly identified before removing wire
pass-through assembly from lug box
assembly.

. Remove the cover from each high voltage

AC connector box and disconnect the
three phase lugs. Ensure wires are prop-
erly identified before removing wire pass-
through assembly from lug box assembly.

. Remove oail cooler lines from DPIM hous-

ing. Identify and mark location of oil cooler
lines.

. Remove the three bolts and vibration isola-

tion mounts that retain the DPIM housing
to the rack structure. Remove DPIM from
vehicle.

2.53.
1
2.
3.
4

5-18
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Dual Power Inverter Module (DPIM)

2.5.4.

Installation

/\CAUTION

The low voltage system control wiring
must be tested before being connected
to the DPIM. DO NOT make connections
to DPIM if any test results exceed the
test fail voltage, as damage to the DPIM
may result.

. Confirm vehicle low voltage wiring integrity

using the DPIM Installation Protection
Device. Refer to 2.5.5. “DPIM Installation
Protection Device (DIPD)" on page 20 in
this section for procedure.

Install the DPIM into vehicle rack structure
and secure with three bolts and isolation
mounts. Torque bolts to 30 ft-lb. (41 Nm)
maximum.

Install oil cooler lines as marked during
removal

Install the AC high voltage cabling and wire
pass-through assemblies with new EMI
gasket. Torque pass-through connector 47
to 53 in-lb. (5 to 6 Nm).

" NOTE:

Electromagnetic interference (EMI) gaskets
are required on the high voltage cables to
suppress EM! emissions and avoid possible
interference with the vehicle electronic com-
ponents. The EMI gaskets are not reusable
and must be replaced each time the high
voltage cables are reconnected.

5. Ensure the phase connections are cor-

rectly installed as noted during removal.
Install both AC cover plates and torque
cover screws 11 to 13 in-lb.

6.

Install the DC high voltage cabling and
wire pass-through assembly with new EMI
gasket. Torque pass-through connector 47
to 53 in-Ib. (5 to 6 Nm).

I=" NOTE:

Electromagnetic interference (EMI) gaskets
are required on the high voltage cables to
suppress EMI emissions and avoid possible
interference with the vehicle electronic com-
ponents. The EMI gaskets are not reusable
and must be replaced each time the high
voltage cables are reconnected.

. Ensure the negative and positive lugs are

correctly installed as noted during removal.
Install cover plates and torque cover
screws 11 to 13 in-lb.

Install the three low voltage DC multi-pin
connectors (PI120, PI121, and P1122) to
the DPIM.

Reinstall the positive and negative high
voltage DC cables that were disconnected
from the ESS during the High Voltage Dis-
connect Verification Procedure. Reinstall
the protective covers over the cable con-
nectors.

10.Fill the drive unit with fluid. Refer to the

Preventive Maintenance Section of this
manual for fluid specification.

11.Set the Battery Disconnect switch to the

ON position.

12.Start engine and check for oil leaks.

13.Allow the drive unit fluid to come up to

operating temperature and perform fluid
level check. Refer to 2.4.2.2. “Drive Unit
Fluid Level Check” on page 10 in this sec-
tion for procedure. Top up fluid level as
necessary.
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NEW FLYER

2.5.5.

2.5.5.1.

DPIM Installation Protection Device
(DIPD)

IS"NOTE:
Use the DPID whenever the DPIM is
replaced or whenever connecting wire har-
nesses have been replaced or repaired.

Description

The DPIM Installation Protection Device
(DIPD) (Item 9 from Special Tools List) is
used to test for the presence of any poten-
tially damaging voltages prior to installa-
tion of the DPIM. The DIPD will interface
to the system by way of the same low volt-
age connectors and harnesses the DPIM
will utilize when installed. The DIPD will be
temporarily connected to the low voltage
control system wiring in place of the DPIM.
The system low voltage supply will be
energized, and the vehicle ignition will be
turned on to establish the initial conditions
necessary for the installation protection
check.

I="NOTE:

This device does not prove a wiring instal-
lation is correct for proper DPIM operation.
The DIPD will only provide a visual indica-
tion (illuminated LEDs) to verify that there
are no potentially damaging voltages
applied to the DPIM low voltage system
interconnection points.

The DIPD will detect the presence of volt-
age levels, above the maximum allowed on
any single pin, or combination of pins
associated with the DPIM low voltage sys-
tem interconnections. In some instances,
voltages significantly lower than the maxi-
mum allowable will be considered a failure
if it has been determined that voltage level
is indicative of improper wiring.

The following table lists the low voltage
connections available for DPIM operation
and the maximum allowable voltage that
may be applied to each pin without risking
damage to the DPIM internal circuitry. This
table provides a listing of the (nominal/
maximum) voltage failure set point for each
interconnection point.
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Dual Power Inverter Module (DPIM)

2.5.5.2. Maximum Allowable Voltage

MAXIMUM ALLOWABLE VOLTAGE

: Test . . . .
prizo | Moty | gl | puan | Mesimum | Temral | ez | e | Tostral
Voltage (Max) Voltage (Max) Voltage (Max)
1 7 Volts 5 Volts 1 7 Volts 5 Volts 1 32 Volts 18 Volts
2 7 Volts 5 Volts 2 7 Volts 5 Volts 2 32 Volts 18 Volts
3 7 Volts 5 Volts 3 7 Volts 5 Volts 3 25 Volts 18 Volts
4 7 Volts 5 Volts 4 7 Volts 5 Volts 4 25 Volts 18 Volts
5 No N/A 5 No N/A 5 32 Volts 18 Volts
Connection Connection
6 25 Volts 5 Volts 6 25 Volts 5 Volts 6 32 Volts 18 Volts
7 14 Volts 14 Volts 7 14 Volts 14 Volts 7 32 Volts 5 Volts
8 32 Volts 3 Volts 8 32 Volts 3 Volts 8 25 Volts 5 Volts
9 25 Vaolts 5 Volts 9 25 Volts 5 Volts 9 25 Volts 5 Volts
10 14 Volts 14 Volts 10 14 Volts 14 Volts 10 No N/A
Connection
11 25 Volts 5 Volts 11 25 Volts 5 Volts 11 No N/A
Connection
12 14 Volts 14 Volts 12 14 Volts 14 Volts 12 32 Volts 5 Volts
13 32 Volts 5 Volts 13 32 Volts 5 Volts 13 32 Volts 3 Volts
14 No N/A 14 No N/A 14 18 Volts 18 Volts
Connection Connection
15 10 Volts 5 Volts 15 10 Volts 5 Volts 15 18 Volts 18 Volts
16 No 5 Volts 16 No 5 Volts 16 32 Volts N/A
Connection Connection
17 32 Volts 3 Volts 17 32 Volts 3 Volts 17 32 Volts N/A
18 32 Volts 3 Volts 18 32 Volts 3 Volts 18 32 Volts N/A
19 7 Volts 5 Volts 19 7 Volts 5 Volts 19 32 Volts N/A
20 7 Volts 5 Volts 20 7 Volts 5 Volts 20 32 Volts N/A
21 32 Volts 3 Volts 21 32 Volts 3 Volts 21 32 Volts N/A
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Dual Power Inverter Module (DPIM) NEW FLYER

MAXIMUM ALLOWABLE VOLTAGE

: Test : 2 : .
PLI20 | Nlowable | (ol | P21 | ARVEE | Votage | P22 | Riowabie | Vetage
Voltage (Max) Voltage (Max) Voltage (Max)

22 32 Volts 8 Volts 22 32 Volts 8 Volts 22 32 Volts 3 Volts

23 14 Volts 5 Volts 23 14 Volts 5 Volts 23 18 Volts 18 Volts

24 32 Volts 3 Volts 24 32 Volts 3 Volts 24 18 Volts 18 Volts
25 32 Volts 8 Volts 25 32 Volts 8 Volts
26 14 Volts 5 Volts 26 14 Volts 5 Volts
27 32 Volts 8 Volts 27 32 Volts 8 Volts
28 14 Volts 5 Volts 28 14 Volts 5 Volts
29 32 Volts 3 Volts 29 32 Volts 3 Volts
30 32 Volts 3 Volts 30 32 Volts 3 Volts
31 10 Volts 5 Volts 31 10 Volts 5 Volts
32 32 Volts 5 Volts 32 32 Volts 5 Volts

The DIPD will simulate the 12V sensor
supply voltages normally supplied by the
DPIM internal circuitry and make appropri-
ate measurements to ensure this power
has not been inadvertently routed to
another interconnection point on the DPIM

0 No improper voltage applied to any appli-
cable pin(s).

IS"NOTE:

If any of the previous test results are not
satisfactory, the associated indicating lamp

which could be damaged by the applica-
tion of 12VDC.

The following conditions will cause the
DIPD LED's to illuminate:

will turn off or blink depending upon the
location and type of fault.

The DIPD will perform a short (approxi-
mately 5 second) test of all indicating
lamps when power is applied to the device,

O Proper low voltage supply and ground con- (PI122 connector mated with vehicle). All
hections to the system. five lamps (the indicating lamps and the
0 Supp'y power within proper Voltage range. test |amp O.n the DlPD) should I“Umlnate
during this time.
O Proper system initial conditions met.
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Dual Power Inverter Module (DPIM)

2.5.5.3.

2.5.54.

Operation

The DIPD connects to any system
designed to utilize a DPIM by way of three
low voltage connectors that are mated to
the system harnessing in the same man-
ner as a DPIM. These connectors are des-
ignated as PI1120 (Red, 32-pin), Pl121
(Gray, 32-pin) and PI1122 (Black, 24-pin)

It is imperative that all wiring installation
and any other construction efforts which
could potentially damage system wiring,
are completed throughout the entire vehi-
cle prior to execution of the DIPD test pro-
cedure. This ensures meaningful results
while testing with the DIPD.

The vehicle low voltage harness installa-
tion should be retested with the DIPD fol-
lowing any maintenance or modification
that affects the DPIM low voltage interface
wiring.

Functional Test

I='NOTE:

This test procedure assumes that a DPIM
has not been connected to the low voltage
harnessing system prior to testing with the
DIPD. If this is not the case, the DPIM must
be fully de-energized and the low voltage
harnessing system connectors (PI120,
PI121 and PI122) disconnected from the
DPIM prior to continuing with the following
steps.

. Establish proper initial system conditions

for testing as follows:

IS"NOTE:
Various DIPD display combinations may
exist as proper initial system conditions for
testing are being established in the steps

below. These displays are evaluated in
subsequent operations and may be
ignored until Step 1 is fully completed.

a. Ensure all 12VDC and/or 24VDC power
interrupting devices are configured for
normal operation of the system to be
tested. Set Battery Disconnect switch
to the ON position and set the Master
Run switch to STOP-ENGINE.

b. Connect the DIPD to each of the DPIM
low voltage harness connectors (P1120,
P1121 and P1122) of the system to be
tested. (The DIPD connectors are color
coded and keyed to assist proper con-
nection.)

c. Set the Master Run switch to the DAY-
RUN position.

. Summary of DIPD Test Result:

a. If all four DIPD display lamps are illumi-
nated continuously, the low voltage har-
ness does not contain wiring errors that
could potentially damage a DPIM when
installed.

I"NOTE:
This testing does not verify that the vehicle
wiring is correct for proper DPIM operation.
It only verifies that potentially damaging
voltages will not be applied to the device
through the low voltage interface.

b. If any of the four DIPD display lamps
are not illuminated or flashing, then the
vehicle low voltage wiring interface con-
tains errors which could potentially
damage the DPIM if installed. Under
this condition, the low voltage wiring
harness errors must be located and
corrected before attempting to install
the DPIM.
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3. Detailed evaluation of DIPD displayed test

result:

a. The Power Circuits OK lamp should be
illuminated indicating that each of the
12V supply and ground pins are prop-
erly connected.

b. The Power Circuits OK lamp will not be
illuminated if any of the following
improper conditions exist:

i. Any one of the four 12V supply pins
are not connected (or improperly
connected to another electrical point
within the system).

ii. Any one of the four Ground pins are
not connected (or improperly con-
nected to another electrical point
within the system).

iii. 12V supply voltage is less than
10VDC.

iv. 12V supply voltage is greater than
18VDC.

IZ"NOTE:
The DIPD will function with any one 12V
supply and any one Ground pin connected
correctly.

c. The Supply Voltage OK lamp should be
illuminated indicating that the supply
voltage is within acceptable voltage lim-
its.

d. The Supply Voltage OK lamp will not be
illuminated if any of the following
improper conditions exist:

i. 12V supply voltage is less than
10vDC.

ii. 12V supply voltage is greater than
18VDC.

e. The Setup OK lamp should be illumi-
nated indicating the vehicle Ignition sig-
nal is properly applied.

f. The Setup OK lamp will not be illumi-
nated if any of the following improper
conditions exist:

i. Master Run switch not ON (DAY or
NIGHT-RUN).

IS"NOTE:
The vehicle ignition power is applied to
Pins PI122-16 and PI122-17. The DIPD
must detect 12V (nominal) at either pin for
the Setup OK lamp to be illuminated.

i. No 12V supply pin is connected.

g. The Test Result OK lamp should be illu-
minated (continuously) indicating that
no potentially damaging voltages have
been detected on any DPIM low voltage
pin.

Z"NOTE:
Two separate, repeating tests are per-
formed alternately by the DIPD. The low
voltage interface is tested with and without
simulated DPIM 12V sensor supply out-
puts. If either test fails, the Test Result OK
lamp will be extinguished during that spe-
cific test. Therefore, a flashing Test Result

OK lamp indication is to be interpreted as

an indication of an improper wiring condi-

tion.

h. The Test Result OK lamp will not be illu-
minated (or flash) if any of the following
improper conditions exist:

i. An improper (potentially damaging
to the DPIM) voltage is detected at
any low voltage interface pin.

i. 12V supply voltage is less than
10VDC.

ii. 12V supply voltage is greater than
18VDC.
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NEW FLYER

Energy Storage System (ESS)

2.6.

2.6.1.

Energy Storage System (ESS)

Description

The ESS consists of a nickel metal hydride
battery pack and connecting electrical
cables. The ESS battery pack is located in
the Battery Rack Enclosure on the roof of

the vehicle. The battery pack is connected
to the DPIM with high voltage DC cables
and to the vehicle system wiring with a low
voltage DC multi-pin connector. Cooled air
is ducted around the battery pack to cool
the unit. Refer to Section 10 of this manual
for information on the Battery Cooler. See
“Fig. 5-15: ESS Installation” on page 25.

HIGH VOLTAGE DC
g CONNECTOR BOX
@
(=]

MODULE (DPIM) _

L BOLT
ﬁ/ LOCK WASHE!
DUAL POWER INVERTER &/ WASHER

ISOLATOR

s107917a.svg
Fig. 5-15: ESS Installation
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Energy Storage System (ESS)

NEW FLYER

Operation

The ESS stores energy generated by the
drive unit and captured during regenerative
braking. This energy is available on
demand to the drive unit. The battery pack
is non-serviceable and does not require
off-vehicle charging.

Removal

/AN\DANGER

Refer to 1.1. *High Voltage Safety” on
page 1 in this section and familiarize
yourself with the safety requirements
before performing any maintenance or
repair on the Allison EF System™.
Refer to Allison EP Systems™ Service
Manual.

. Park vehicle on level surface with parking

brake applied and wheels chocked.

Set Battery Disconnect switch to OFF posi-
tion.

Perform High Voltage Disconnect Verifica-
tion Procedure as described in this sec-
tion.

. Remove steel braided hose from hydrogen

vent.

. Remove 12 mounting bolts, nuts, and

washers.

Attach lifting fixture (Item 10 from Special
Tools List) to the four lifting eyes on the
battery pack and lift battery pack from
vehicle.

2.6.4.

Installation

/A CAUTION

The low voltage system control wiring
must be tested before being connected
to the ESS. DO NOT make connections
to ESS if any test results exceed the
test fail voltage, as damage to the bat-
tery pack may result.

. Confirm vehicle low voltage wiring integrity

using the Battery Pack Installation Protec-
tion Device. Refer to 2.6.5. “Battery Pack
Installation Protection Device (BIPD)” on
page 27 in this section for procedure.

Install the battery pack into vehicle rack
structure using lifting rig. Secure with 12
bolts, nuts, and washers. Torque bolts 38
to 45 ft-b. (51 to 61 Nm).

Attach hydrogen vent tubing.

Reinstall the positive and negative high
voltage DC cables that were disconnected
from the ESS during the High Voltage Dis-
connect Verification Procedure. Reinstall
the protective covers over the cable con-
nectors.

Connect low voltage DC multi-pin connec-
tor.

Set Battery Disconnect switch to the ON
position.

. Start engine and verify systems operation.

2.6.2.

2.6.3.
1
2.
3.
4
5
6.

5-26
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NEW FLYER

Energy Storage System (ESS)

2.6.5.

2.6.5.1.

Battery Pack Installation Protection
Device (BIPD)

IS'NOTE:
Use the BIPD whenever the ESS is
replaced or whenever connecting wire har-
nesses have been replaced or repaired.

Description

The Battery Pack Installation Protection
Device (BIPD) (ltem 8 from Special Tools
List) is used to test for the presence of any
potentially damaging voltages prior to
installation of the ESS. The BIPD will inter-
face to the system by way of the same low
voltage connectors and harnesses the
ESS will utilize when installed. The BIPD
will be temporarily connected to the low
voltage control system wiring in place of
the ESS. The system low voltage supply
will be energized, and the vehicle ignition
will be turned on to establish the initial con-
ditions necessary for the installation pro-
tection check.

I="NOTE:

This device does not prove a wiring instal-
lation is correct for proper ESS operation.
The BIPD will only provide a visual indica-
tion (illuminated LEDs) to verify that there
are no potentially damaging voltages
applied to the ESS low voltage system
interconnection points.

The BIPD will detect the presence of volt-
age levels, above or below those allowed
on any single pin, or combination of pins
associated with the ESS low voltage sys-
tem interconnections. The following table
provides a listing of the maximum, mini-
mum, and failure voltages for each inter-
connection point.

2.6.5.2. Maximum/Minimum Allowable Voltage

MAXIMUM/MINIMUM ALLOWABLE VOLTAGE

CONNECTOR |  SIGNAL MAXIMUM MINIMUM TEST FAIL
PIN NAME ALLOWABLE | ALLOWABLE VOLTAGE
VOLTAGE VOLTAGE
A CAN HI 18VDC N/A 17vDC
B CAN LO 18VDC N/A 17VvDC
C CAN Shield ovDC N/A 2vVDC
D ES Relay Closed N/A N/A N/A
E Ignition N/A N/A N/A
F +12V Battery 18VDC 9vDC 17vVDC/10vVDC
Supply
G +12V Battery N/A N/A N/A
Return
H +12V Battery N/A N/A N/A
Return
J No Connection N/A N/A N/A
K No Connection N/A N/A N/A
L ES Wake-Up N/A N/A N/A

Rev. A - Jul 10 2013
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Energy Storage System (ESS)

NEW FLYER

MAXIMUM/MINIMUM ALLOWABLE VOLTAGE

MAXIMUM

MINIMUM

CONMESTOR | SIGNAL | ALLOWABLE | ALLOWABLE Jdde g
VOLTAGE VOLTAGE
M No Connection N/A N/A N/A
No Connection N/A N/A N/A

P +12V Battery 18VDC 9vDC 17VDC/10VDC
Supply

Q No Connection N/A N/A N/A

+12V Battery N/A N/A N/A

Return

S No Connection N/A N/A N/A

T No Connection N/A N/A N/A

] No Connection N/A N/A N/A

Vv No Connection N/A N/A N/A

W No Connection N/A N/A N/A

X No Connection N/A N/A N/A

Y No Connection N/A N/A N/A

Z +24\V Battery N/A N/A N/A
Return

a +24V Battery N/A 18vDC 18vDC
Supply

b +24V Battery N/A 18vVDC 18vDC
Supply

c +24\/ Battery N/A 18VDC 18VvVDC
Supply

d No Connection N/A N/A N/A

e +24V Battery N/A N/A N/A
Return

f +24V Battery N/A N/A N/A
Return

g No Connection N/A N/A N/A
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Energy Storage System (ESS)

a

2.6.5.3.

2.6.5.4.

The BIPD provides a visual indication of
the following:

Proper low voltage supply and ground con-
nections to the system.

Supply power within proper voltage range.
Proper system initial conditions met.

No improper voltage applied to any appli-
cable pin(s).

IZ"NOTE:
If any of the test results are not satisfac-
tory, the associated indicating lamp will
turn off or blink depending upon the loca-
tion and type of fault.

The BIPD will perform a short (approxi-
mately 2 second) test of all indicating
lamps when power is applied to the device.

Operation

The BIPD connects to a system designed
to utilize an Energy Storage System by
way of the low voltage connector that is
mated to the system harnessing in the
same manner as a battery pack.

It is imperative that all wiring installation
and any other construction efforts that
could potentially damage system wiring,
are completed throughout the entire vehi-
cle prior to execution of the BIPD test pro-
cedure. This ensures a meaningful test
resuit.

It is recommended that the vehicle low
voltage harness installation be re-tested
with the BIPD following any maintenance
or modification that affects any Energy
Storage System low voltage interface wir-

ing.

Functional Test
IZ"NOTE:

This test procedure assumes that a battery
pack has not been connected to the low
voltage harnessing system prior to testing
with the BIPD. If this is not the case, the

low voltage harnessing system connector
must be disconnected from the Energy
Storage System prior to continuing with the
following steps.

. Establish proper initial system conditions
for testing as follows:

IS"NOTE:

Various BIPD display combinations may
exist as proper initial system conditions for
testing are being established in the steps
below. These displays are evaluated in
subsequent operations and may be
ignored until Step 1 is fully completed.

a. Ensure all 12VDC and/or 24VDC power
interrupting devices are configured for
normal operation of the system to be
tested. Set Battery Disconnect switch
to the ON position and set the Master
Run switch to STOP-ENGINE.

b. Connect the BIPD to the ESS low volt-
age harness connector of the system to
be tested.

c. Set the Master Run switch to the DAY-
RUN position.

. Summary of BIPD Test Result;

a. If all four BIPD display lamps are illumi-
nated continuously, the low voltage har-
ness does not contain wiring errors that
could potentially damage a battery
pack when installed.

I="NOTE:
This testing does not verify that the vehicle
wiring is correct for proper ESS operation.
It only verifies that potentially damaging
voltages will not be applied to the device
through the low voltage interface.

b. If any of the four BIPD display lamps
are not illuminated, then the vehicle low
voltage wiring interface contains errors
which could potentially damage the
ESS if installed. Under this condition,
the low voltage wiring harness errors
must be located and corrected before
attempting to install the battery pack.
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NEW FLYER

3. Detailed evaluation of BIPD displayed test

result:

a. The Power Circuits OK lamp should be
illuminated indicating that each of the
12V supply and ground pins are prop-
erly connected.

b. The Power Circuits OK lamp will not be
illuminated if any of the following
improper conditions exist:

Vi.

Either of the two 12V supply pins
are not connected (or improperly
connected to another electrical point
within the system).

. Any one of the three 12V Ground

pins are not connected (or improp-
erly connected to another electrical
point within the system).

Any one of the three 24V supply
pins are not connected (or improp-
erly connected to another electrical
point within the system).

Any one of the three 24V return pins
are not connected (or improperly
connected to another electrical point
within the system).

12V supply voltage is less than
10vDC.

12V supply voltage is greater than
18VDC.

I="NOTE:

The BIPD will function with any one 12V
supply and any one Ground pin connected
correctly.

c. The "Supply Voltage OK" lamp should
be illuminated indicating that the 12V
and 24V supply voltages are within
acceptable limits.

d. The "Supply Voltage OK" lamp will not
be illuminated if any of the following
improper conditions exist:

i. 12V supply voltage is less than

10VDC.

ii. 12V supply voltage is greater than
18VDC.

iii. 24V supply wvoltage is less than
18VDC.

iv. No 12V supply pin is connected.

e. The "Setup OK" lamp should be illumi-
nated indicating the vehicle ignition sig-
nal is properly applied.

f. The "Setup OK" lamp will not be illumi-

nated if any of the following improper
conditions exist:

i. Master Run switch not ON (DAY or
NIGHT-RUN).

ii. No 12V or 24V return pin is con-
nected.

IS"NOTE:
The vehicle Ignition power is applied to Pin
E. The BIPD must detect 12V (nominal) for
the Setup OK lamp to be illuminated.

g. The Test Result OK lamp should be illu-
minated indicating that no potentially
damaging voltages have been detected
on any ESS low voltage pin.

h. The Test Result OK lamp will not be illu-
minated if any of the following improper
conditions exist:

i. An improper (potentially damaging
to the ESS) voltage is detected at
any low voltage interface pin.

i. 12V supply voltage is less than
10VDC.

iii. 12V supply voltage is greater than
18VDC.
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Transmission & Vehicle Control Modules

(TCM/VCM)

2.7,

2.7:1.

Transmission & Vehicle Control
Modules (TCM/VCM)

Description

The TCMNCM consist of two panel-
mounted electronic control modules. One is

2.7.2.

Operation

The TCM/VCM modules monitor and con-
trol system components, store system con-
trol calibrations, and perform diagnostic
functions. Refer to your Allison EP Sys-
tems™Service and Troubleshooting Man-

located behind the first streetside lighting gg‘{npg";en{;‘?re Dol a1 e
panel near the streetside in the rear. The
other one is mounted in the rear panel with
the wvehicle's multiplexing modules and
other electronic components.
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Push Button Shift Selector (PBSS)

NEW FLYER

2.8.

2.8.1.

Push Button Shift Selector
(PBSS)

Description

The PBSS is located on the right side of
instrument panel and is used by the opera-
tor to select the direction of operation. The
shift selector panel includes a display
panel and six keypads. The direction of
operation is shown on the display. The shift
selector directional buttons are: See "Fig.
5-16: Shift Selector” on page 32.

D - Forward, commands forward vehicle
movement. [F] shown on the display.

N - Neutral, commands neutral, no vehicle
movement. [N] shown on the display.

R - Reverse, commands rearward vehicle
movement. [R] shown on display.

2.8.2.

Operation

Pressing the Down ({) arrow button while
in Forward operation commands the sys-
tem to increase the regenerative braking
system. The display will change from [F] to
[L] to indicate that increased regenerative
braking has been selected. The system will
return to the default regenerative braking
level whenever the Master Run switch is
cycled.

Simultaneously pressing the Up (T ) and
Down ({) arrow buttons for five seconds,
while in neutral [N], will initiate the fluid
level checking process. Refer to 2.4.2.2.
“Drive Unit Fluid Level Check” on page 10
in this section for procedure.

Simultaneously pressing the Up (T ) and
Down (J) arrow buttons again, while in
neutral, will activate the diagnostic mode in
which diagnostic codes can be retrieved.
Codes will be displayed in traditional main
code/sub code format. Press the mode
button to access the next code (up to nine
codes can be stored). Clear codes by hold-
ing mode button for 10 seconds. Press and
hold the Up (T ) and Down ({) arrow but-
tons to exit the diagnostic mode.

—“omrmo

—

AWO-H=ZOE

ool

DRIVE UNIT
SHIFT SELECTOR

s017854a.svg

Fig. 5-16: Shift Selector
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NEW FLYER Special Tools Chart

3. SPECIAL TOOLS

3.1. Special Tools Chart

Refer to your New Flyer Parts Manual for
purchase part numbers. See “Fig. 5-17:
Special Tools"” on page 34.

SPECIAL TOOLS DESCRIPTION

1 Stator housing fixture, lifting turnover stand

High Impedance Digital Multimeter set

Adapter to 9 pin Deutsch

Softing CAN card 2

Harness assembly, TCM/DPIM/\VCM

Harness assembly, Drive unit/ESS

WTEC Il universal breakout box

ESS installation protection device

O| 0| N| | | | W] N

DPIM installation protection device

—_
o

Engergy Storage removal installation fixture

-
—_

Gloves, HV large

-
[\*]

Gloves, HV medium

Y
w

Gloves, HV small
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11,12, 13
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Fig. 5-17: Special Tools
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NEW FLYER Allison EP 40/50 Manuals
4. VENDOR SERVICE 4.1. Allison EP 40/50 Manuals
INFORMATION O Parts Manual
Thel _following suppllier mapuals contain 0O Service Manual
additional reference information. H “froubleshoofing Mar
O Principles of Operation
O Operator Manual
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#284+286-001 | Model: Xcelsior | Lengths: All | Propulsions: All

Multiplexing System

New Flyer uses superior multiplexing power provided by Parker Vansco.
* Vansco has more than 25 years of experience in developing state-of-the-art electronic control systems and components; it was ac-

quired by Parker Hannifin in 2008

* Parker Hannifin Corporation (NYSE: PH) is the world’s leading diversified manufacturer of motion control technologies and systems,

with annual sales exceeding $12 billion

Product Features

* Industry standard communications protocol and ladder logic
software

* Single style auto-programming module controls all functions
and reduces inventory (35" and 40’ buses have six modules, a
60" bus has seven

* Easy-to-use diagnostics software runs directly on your laptop in
Windows; free lifetime upgrades

* In service on more than 10,000 New Flyer buses in North
America

Multiplexing Module (VMM) System, also called Programmable
Logic Controller (PLC), is utilized to:

» reduce wiring complexity

* minimize wiring costs

» simplify troubleshooting

» provide unparalleled reliability

Benefits

* Multiplexing system uses industry standard CAN J1939
communications protocol

* Certified to J1455 environmental standard rating

- Rugged Parker Vansco module meets or exceeds all test
requirements for temperature, electrical transients, EMC,
pressure wash, and immersion

- All solid state construction (no internal fuses) to ensure
reliable, low maintenance system
» Industry standard ladder logic software
- Ladder logic view for input and output relationships, real
time diagnostics

- I/0 view defines all inputs, outputs

+ User friendly software runs in Windows (32 bit operat-
ing systems)

A\ : HVAC |Secondary 4939
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* Easy-to-use diagnostics

- lLadder logic and documentation can be uploaded
directly to an internet enabled PC, system supports
remote diagnostics across a LAN or the Internet

- Multiplexing module can be configured to log a cycle
count or a cumulative duration count for any input,
output, or communication signal without adding
components to the system

- Free lifetime software license and upgrades

- Basic diagnostics achieved through LEDs on module with
Input/Output LEDs, Net LEDs, Power LED, Address LEDs

+ One style module to control all systems
- Reduces required inventory

- All modules work independently; in the event of a failed
module, others will still operate

+ Auto programming (Plug & Play) feature

Upon connection to a VMM system, the Parker Vansco
Multiplexing Module auto-programs itself from the other
modules. No programming tools, special exchange software
or PC connections are required to exchange a module; it is
“Plug and Play.”

* The multi-master system

Allows multiplexing modules within a system to store and
execute a common ladder logic program; the multi-master
system architecture facilitates distribution of critical func-
tions and minimizes the number of different modules within
a system.

+ Internal gateway control

Ability to force gateway on or off through the software
« Designed with familiar concepts to reduce training
- Same ladder logic
- Same LED diagnostics
- Features, such auto-programming and the multi-master

system, reduce maintenance cost

= Total system supplier

- New Flyer can supply a complete Parker Vansco system,

7~;!,i__‘:._-».“-*w:-j?w--s-,-e-\‘.'-,x e Yy Sty M asts ST g M PR (P T e LS AP,

comprising multiplexing modules and an instrument
cluster (gauges, tell tales, and harnesses), or customers
can select components that work with third party
equipment

- Custom electronic components (New Flyer, working with
Parker Vansco, can design and manufacture custom
components)

* Superb service/warranty

- Parker Vansco has been installed on more than 10,000
New Flyer buses in North America

- New Flyer's Service Organization coordinates warranty
claims through iWarranty

- New Flyer maintains extensive service networks and
comprehensive in-house engineering resources

- Three year/150,000 miles parts and labor warranty

Page 2 of 5
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Specifications

Parker Vansco Module

Parker Vansco Module

CORE

Micro Processor Power PC

1 Mbyte up to 2 Mbyte

64 Kbyte up to 512 Kbyte

32 Kbyte

Bus Speed (Clock)

COMMUNICATION CHANNELS
CAN Buses

Wake on CAN

COMMUNICATION PROTOCOL

SAE 11939 Yes (2)

I

Yes (2)

Gateway Functionality Yes
Router Functionality

RV-C Capable

Built in DLA capability

Diagnotic Messages (DM) Yes

CAN Messages (User
Definable)

—

VISUAL DIAGNOSTICS
Power LED

Network LED
Fault LED

Input LED

N
-

Output LED

SYSTEM ARCHITECTURE

Mix and Match Yes
Controllers

SOFTWARE

Programming Modules Program with PC for the
first time, then if a unitis

replaced, they Plug and Play
each other.

Power Shedding Yes

OTHER

Module Addressing 5 dedicated inputs for

addressing

Power Control

Total Continuous
Current per Controller

80 Amps
Total User
Configurable Inputs

Total User
Configurable OQutputs

-
v
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Parker Vansco VMM 1615

= Total of 16 inputs

= Six switch (digital) inputs
- One input with power control switched to high
- Six programmable input switch high or low

« Eight analog / digital inputs

* One DC frequency input

+ Total of 15 outputs
- 6outputs, 10 A max
- 4 outputs, 5 A max

= 3outputs, 2x2.5A high side, 1 x 2.5A low side
- 2 solid state outputs, 1 A max

Total Current 80 A max

2 Vor 24V operation

Split power bus

- 5V/8V Regulated Sensor Supply
= PWM outputs 1- 100%, 100 Hz
« Solid state switching and circuit protection
= Accurate current sense on selected outputs
* Internal power protection and conditioning

» 2 - CAN ports, 1 with wake on CAN, both
J1939 communications protocol

* Built-in pocket gateway functionality

Parker Vansco Xcelsior Instrument Cluster

= Contemporary dash design with the industry’s first stan-
dard electronic automotive-style instrument panel

* Integrated inputs, outputs, gauges, LCDs, tell tales,
and user buttons in one drop-in package

+ 2 CAN ports for built in pocket gateway functionality
* Bridges drivetrain J1939 to chassis /1939

 USB device port; uses a standard cable to communicate with a PC
« Total of 27 inputs

- 3 Wake Ups Active High

- 12 Digital Active Low

- 6 Digital Active High

- 5 Analogs (3 Position Switch Settings)

- 1 Frequency Input '
= Total of 3 outputs

- 2 High Side Outputs 2 A max.

- 1 Low Side Qutput 2.5 A max.

* User programmable routing table for pass-
ing or blocking of 1939 Messages

* User programmable inputs, outputs, gauges, tell tales, and LCDs
* Uses a standard off the shelf USB A-B cable to communicate with a PC

* Uploading, downloading and diagnostics are all done
from two points on the vehicle (front & rear)

- The instrument cluster serves as built-in service tool

* Advanced Diagnostics
- Real time diagnostics

- All documentation is stored in the VMMSs

- Monitor all inputs and outputs from one location
- Monitor analog voltage

- 'Force’ inputs or outputs On or OFF

- Upload logs and error codes

Page 4 of 5
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Xcelsior Electronic Instrument Cluster

NEW FLYER

Air Pressure Gauges

« Two gauges in 40’ bus
= Third gauge positioned above
LCD screen in 60'bus

Speedometer
(MPH in US, KPH in CAN)

Tell Tales LCD Screen User Buttons Odometer

» Up to 31 standard tell
tales illuminate on dash

+ Additional selected tell
tales are programmed to
display on LCD screen

* Up to four LCD screens

= Each LCD screen displays
between 1 to 4 gauges

+ 2010 EPA regulation re-
quires that an urea level
gauge always be present
and in the "1" position

Examples of LCD Screen Configurations
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