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This document and its content including all components is copyright protected
intellectual property of Scheidt & Bachmann Fare Collection Systems GmbH.
Scheidt & Bachmann Fare Collection Systems GmbH reserves all rights
concerning the work. The document is provided solely for the specification of the
equipment and may only be used to perform the work described herein.

Any use that is not expressly permitted by the copyright laws of the Federal
Republic of Germany or goes beyond the agreed or usual purpose requires the
prior consent of Scheidt & Bachmann Fare Collection Systems GmbH. This
applies in particular but is not limited to duplications, processing, translations,
microfilming as well as storage and processing in electronic systems. Any
unauthorized use is a criminal offence. Scheidt & Bachmann Fare Collection
Systems GmbH will report every criminal offence without exception and file the
corresponding criminal complaint.

The recipient of the document is obliged to treat its contents as strictly
confidential and not to pass on the document or its contents to third parties or use
it for his own or for other client’'s commercial purposes without the prior written
consent of Scheidt & Bachmann Fare Collection Systems GmbH. The recipient
shall ensure that neither he himself nor his employees or third parties reproduce,
decompile and / or translate hardware or software codes or otherwise adapt,
modify, dismantle or reverse engineer them.

All descriptions, general facts and information based on them are subject to
technological change and Scheidt & Bachmann Fare Collection Systems GmbH
reserves the right to change technical details with regard to data and illustrations.
Therefore, Scheidt & Bachmann Fare Collection Systems GmbH expressly
excludes any liability arising from or in connection with the information provided.

Scheidt & Bachmann Fare Collection Systems GmbH shall not be liable for direct
and / or indirect damages resulting from incorrect operation by the customer or
third parties; nor shall Scheidt & Bachmann Fare Collection Systems GmbH be
liable for damages resulting from or in connection with the provision or use of this
document. This exclusion of liability does not apply to the liability according to the
(German) product liability law and / or any other mandatory liability according to
the respective applicable national law.

The authorized recipient of the manual is allowed to forward this manual to its
contract partner if it is necessary to fulfil its obligations towards them. In this case,
the recipient is obliged to mark the documents as "confidential information" and
to ensure that the document and all copies thereof are protected from
unauthorised access in at least a manner that he uses to protect its own
confidential information. This shall include at least the contract partner's
obligation to treat the documents itself as confidential and to prohibit their
disclosure, to oblige the contract partner to protect the documents from access by
other third parties and to use them only within the framework of the corresponding
agreement. In any case, Scheidt & Bachmann shall be informed of any transfer of
documents.
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Chapter 1 Introduction

1.1 Overview The service manual provides complete, detailed instructions for maintenance
technicians responsible for servicing, maintaining, and repairing the device.

Concise instructions for maintaining, troubleshooting, and repairing the device
along with comprehensive charts, tables, graphs, and other diagrams provide a
technical document for the device that is easy to use and understand.

The service manual also acts as a step-by-step instructional guide that can be
used by technical trainers and trainees to provide or receive instructions on the
device.

This manual reflects Scheidt & Bachmann’s commitment to providing our
Customers with comprehensive technical documentation for the device along
with training guidelines to augment our customer training program.

This document release comprises the basic maintenance and operational
instructions for the OV|41 product. The document is included in ongoing product
maintenance and subject to periodic updates as product and procedural
improvements are being made.

1.2 Manual The organizational structure of the Service Manual is outlined below.
Organization
e Chapter 1 - Introduction
e Chapter 2 - Safety
e Chapter 3 - Installation
e Chapter 4 - Commissioning
e Chapter 5 - Product description
e Chapter 6 - Service Commands
e Chapter 7 - Revenue Service
e Chapter 8 - Preventive Maintenance
e Chapter 9 - Troubleshooting (and Remedial Maintenance
e Chapter 10 - Glossary
e Chapter 11 - Appendix
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1.3 Important The following specific warnings and instructions must be followed.

Warnings .
9 Please read this manual and all referenced documents carefully before

attempting to install or maintain this device. Failure to follow the instructions in
this manual and the instructions or notes in the installation drawings may cause
injury to yourself or damage the equipment and ultimately compromise the
operability of the equipment.

e All Automated Fare Collection (AFC) equipment is TUV-SUD-NRTL
(Technischer  Uberwachungsverein-Siid-Nationally Recognized Testing
Laboratory) listed. To continue to be compliant with TUV-SUD-NRTL
requirements, please note that the following items need to be performed
during installation:
The equipment will remain TUV-SUD-NRTL compliant only if the mounting
and wiring are also TUV-SUD-NRTL compliant. Please take great care during
installation to comply with TUV-SUD-NRTL and NEC (National Electrical
Code) requirements.

e Ensure compliance with all Safety Regulations and Safety Recommendations.

Although this manual has been prepared with great care, some information may
seem unclear. If so, please feel free to contact us with your remarks or questions.

Scheidt & Bachmann GmbH

Disclaimer
Scheidt & Bachmann Fare Collection Systems GmbH is not liable for injuries to

any person or damage to the Equipment resulting from failure to comply with the
manufacturer’s instructions or documentation. This disclaimer includes all third
party documentation prepared by OEMs and provided as a courtesy by Scheidt &
Bachmann Fare Collection Systems GmbH. to its customer.

“ Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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Chapter 2 Safety

21 Overview This chapter deals with safety. It provides information and instruction on the safe
handling, maintenance and repair of Scheidt & Bachmann fare collection

uipment. ,
E a%e read this manual and all referenced documents carefully before

attempting to work with this equipment. failure to follow these instructions may
cause injuries or damage the equipment.

Not all of the warning labels or hazards described in this chapter are attached to
each type of fare collection equipment. for example, only those labels that apply
to the device, and that are required to meet certification requirements, will be
found in the device. be cautious and observant, and look for such warning labels
and potential hazards.

Disclaimer

Scheidt & Bachmann USA, Inc. is not liable for injuries to any person or
damage to the equipment resulting from failure to comply with these
instructions or documentation. This disclaimer includes all third party
documentation provided by Scheidt & Bachmann USA, Inc.. Failure to
follow manufacturers instructions may invalidate any or all warranties,
express or implied.

2.2 Safety Features Safety engineering is an integral part of Scheidt & Bachmann designs.
Maintenance technicians must perform maintenance and repair in accordance
with industry safety standards including OSHA and other Federal, State, and local
codes and regulations. Close attention to proper safety precautions is of the
utmost importance. Equipment should be installed, maintained, and repaired only
by trained, qualified personnel using reasonable care. Improper installation,
maintenance, or repair procedures may damage the equipment or cause serious
personal injury or death. This chapter should be carefully read and thoroughly
understood before handling, storing or working on Scheidt & Bachmann fare
collection equipment. It is the responsibility of the maintenance agency to ensure
that the safety instructions in this manual are read, understood, and implemented
by properly trained maintenance and service technicians. All persons who work
with Scheidt & Bachmann fare collection equipment should also be trained in
safety principles and their application.

- Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 m
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2.3 General Safety All electro-mechanical devices, such as fare collection equipment, create certain
Guide risks. These risks can generally be avoided by taking reasonable care and
precautions, and by following the instructions provided.

e Only qualified, trained technicians should perform maintenance or repair.

e Service technicians must read and understand all operating and service
instructions.

e Turn electrical power off before opening any electrical enclosure.

e Do not operate the machine with the cover of any enclosure, or the guard or
covers over any mechanism removed.

e Do not turn on the device when components are disconnected.

e Do not use the equipment for any purpose other than that for which it was
designed.

e When servicing or repairing the machine, all machine control panels must be
tagged in compliance with OSHA (Occupational Safety and Health
Administration) Lockout/Tagout procedures to indicate that machine should
not be operated.

e All branch circuits for hard wired units must be suitable for the unit ratings.

e The generally accepted rules of electric engineering as well as the generally
accepted rules of mechanical engineering shall be binding for all work
performed on the device!

e The device may only be opened and maintained by people who have been
trained and informed in detail about all safety instructions by Scheidt &
Bachmann.

e Replacement of fuses must be with equivalent type and rating.
e Never perform any interventions, modifications or changes on the device.

e There may be moving parts inside the unit. There is a risk of crushing hands
and fingers. Keep hands and fingers away from moving parts.

e Only use original spare parts or parts to prevent subsequent damage.

24 Protective Technicians should use care when working with solvents and other cleaning
Equipment agents that may be abrasive or have a tendency to cause irritation to the skin or
eyes. Read all labels and safety datasheets carefully and follow instructions for
the use of protective gear (e.g. gloves, safety glasses) when working with
chemicals (e.g. cleaning agents) or compressed air.

2.5 Special Tools In general, no special tools are required to ensure the safety of technicians when
working with Scheidt & Bachmann fare collection equipment.

However, a standard ESD Safety Wrist Strap should be worn when working with
electrostatic sensitive printed circuit boards.

2.6 Storage Certain types of fare collection equipment, such as ticket vending machines,
gates and fareboxes should be stored exactly as they are delivered. They should
not be removed from their containers or pallets until they are being installed.
Hardware that is used to keep such equipment stable and immovable should be
left in place until the equipment is ready to be installed.
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2.7 Transporting All fare collection equipment should be properly secured when it is being
and Moving transported.
Equipment

Some fare equipment is heavy and/or bulky and should be moved or lifted only
with special equipment.

Manufacturer's recommendations for transport and special equipment are
described in the installation chapter.

2.8 Disposal of After unpacking, please dispose of all packaging material properly and in
Packaging accordance with all applicable environmental regulations.
Material

Risk of Suffocation by Plastic Foils!

Plastic foils, bags, and Styrofoam parts etc. may become dangerous toys for
children.

» Do not leave packaging material lying around!

» Packaging materials must be kept out of reach children!

29 Cautioning The following cautioning words are used to indicate risks:
Words and
Symbols in the
Manual

Indicates a hazardous situation which, if not avoided, will

result in death or serious injury.

Indicates a hazardous situation which, if not avoided, could result in death
or serious injury.

Indicates a hazardous situation which, if not avoided, could result in minor
or moderate injury.

This refers to information or a potential risk that may lead to property
damage.
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2.10 Smart Card
Reader (SCR)

2.10.1 Check for
Manipulation of
the Smart Card
Reader

The Scheidt & Bachmann Smart Card Reader deserves a special mention in this
safety chapter.

S&B Smart Card Reader Safety instruction

With every service activity it needs to be checked:

v" The device housing does not have signs of tampering, opening by force,
physical damage etc.

v" The device identification (serial number) is correct and matches company
records. In other words it needs to be checked if the device number
XXXXXXXX is supposed to be installed in station/vehicle number YYYYYYYY.

v" There are no unauthorized devices connected to the device, especially
around the landing plane of S&B Smart Card Reader antenna. Please note
that such devices can be well hidden, so their presence might only be
indicated by i.e. increased thickness of some parts.

v" There are no extra wires or devices soldered or connected to the S&B Smart
Card Reader.

Annually it needs to be checked:

v" The S&B Smart Card Reader identification (serial number) is correct and
matches company records — is the S&B Smart Card Reader number
27777777 supposed to be installed in device number XXXXXXXX?

v" The SAM card identification (serial number) is correct and matches company
records — is the SAM reader number AAAAAAAA supposed to be installed in
reader number ZZZ7727777.

For more information see “SBSCR2_SecurityGuidance_LifeCycle” document.
Regarding security aspects the document applies equally to SCR2 and SCR3.

“ Service Manual OV|41
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2.10.2 Scrapping
Risk of manipulation
Sensitive cryptographic data could be stolen.
» Destroy the security chip.
» Send the Smart Card Reader back to Scheidt&Bachmann.

The operator is responsible for the proper compliance with these procedures.

Smart Card Readers that are classified as not feasible for further use (damaged,
broken, tampered etc.) need to undergo a special operation before they are
thrown away. Their security chip (TPM on the image below) must be physically
destroyed beyond any possibility of repair. This is because there might be
sensitive cryptographic data stored in the chip.

(Front Side) PCB SCR 3.0

(Back Side)

Security Chip (TPM)
Figure 2-1 Position of the SCR3 Security Chip

A recommended way of destroying the TPM is to use a drill with a drill bit that is
at least 4mm in diameter. Drilling through the chip all the way to underlying PCB
(it's not necessary to go through PCB itself) shall damage it sufficiently so no
cryptographic material can be retrieved.
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2.11 Device Safety The device has safety labels on some internal components to alert service
Labels technicians and other personnel that a safety hazard may exist when working on
certain machine sub-assemblies.

A series of different labels is used within the machine. The following paragraphs
describe these labels and note the location within the machine where they will be
found. It is important to read and understand this information thoroughly.

2.11.1 Fuses . .
Risk of Shock and Fire Hazard
For continued protection against risk of shock and fire hazard, replace only with
same type of fuse.
» Replace only with same type of fuse.
212 Device Labels The Figure 2-2 shows the location of several labels on the device.
FareGo Val
oV]41

@ TUV SUD Listing Label
@) FCC License Label
9 E1 License Label

@ Modell Number Label

Figure 2-2 Location of Labels - OV41
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2.12.1 TOV SUD The TUV SUD Listing Label appears typically inside all AFC devices at the
Listing Label bottom of the enclosure. This label indicates that the AFC device is TUV SUD
listed. TUV SUD is a Nationally Recognized Testing Laboratory (NRTL) by the
Occupational Safety and Health Administration (OSHA) to test products to
applicable product safety standards.

C Us
Figure 2-3 The TUV SUD Listing Label

2.12.2 FCC License The FCC License label shown in Figure 2-4 appears on the backside of the
Label device.
HVIN: OV41V2

FCC ID: O5K-NVPV2
IC: 8312A-NVPV2

Figure 2-4 FCC-License

2.12.3 E110R License The E1 License label shown in Figure 2-5 appears on the backside of the device.

Label
@ 10R - 058519

Figure 2-5 E1-License

2.12.4 Model Number The Model Number Label shown in Figure 2-6 is found on the backside of the
Labels device, and also on all main modules. This label indicates the drawing or part
number as well as the serial number. The index in brackets after the drawing
number or part number indicates the hardware release. It will be changed in

conjunction with hardware updates, i.e. index “A” will become index “B.”

9 Part name
Additional Info.
Part number

[FareGO VAL OV41 =
[20-40VDC, max 1.5A —=
[ 0034xxxX
(06/2019] [ DST |

00000000000000

Made in ABCDE

Breite Strae 13

Serial number

Inspection Stamp
Production Date

Figure 2-6 Model Number Labels (Example)
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2.13 Device Labels

Power Box
Preliminary Fuse Label (not visible in this view) Serial/Part Number Label
Validator Port Label
Part and Serial Number Label
DIP Switch Label
Figure 2-7 Location of Labels - Power Box
2.13.1 Preliminary The Preliminary Fuse Label shown in Figure 2-8 is located on the side of the
Fuse Label housing as shown in Figure 2-7. This label indicates that the power supply of the

ower Box must be protected by a fuse with a certain value.
l?he power supptly ofpthe%ower)éox must Ibe protected gy a 5A fuse.

P
5

Figure 2-8 Preliminary Fuse Label
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2.13.2 Validator Port

Label

2.13.3 Part and Serial
Number Label

2.13.4 DIP Switch
Label

The Validator Port Label shown in Figure 2-9 is located on the top of the housing
as shown in Figure 2-7. This label shows the position and the description of the

LAN ports.

4 )
B S
5 = =258
2 5 £:2E

2 T4 ) ©
E c"<u - Z38E
T.@§§$ = TN
E86 ) ==

= EO@D L €
(& ®550 = 582

Figure 2-9 Validator Port Label

The part number label shown in Figure 2-10 is located on the top of the housing
as shown in Figure 2-7. This label indicates the part / serial number and
additional information of the device.

Serial Number

-

U0 RO O O

]

|0V41 Power Box cpl. without C
|
PatNo. | 0377252 0
Date (MM.YYYY) Q.C.
[ 20-36V DC /1,5

@ SHEDTEATMANY @
Brelie St 132, D-41228 Minchengladbach Y,

Figure 2-10 Part/Serial Number Label

Part Description

— Additional Text

— Part Number

— Q.C. Inspection Stamp
— Additional Text

— Month and Year of
Manufacturing

The DIP Switch Label shown in Figure 2-11 is located on the top of the housing
as shown in Figure 2-7. This label shows the DIP switch function of the service
port. To access the DIP switches, the cover must be removed.

ON =

2 min
5 min
10 min
15 min

|

Figure 2-11 DIP Switch Label
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2.14 Device Labels

Power Switch
Box

2.14.1 Part and Serial
Number Label

3, NOT USED xmm:w

4. NOT USED

;

©
LN
w2

VALS
VAL 10

VAL7
L8

(>)

VALY
VAL4

'GREEN= DATA LINK
'YELLOW= POWER ON
16tROW: VAL 1
‘2nd ROW: VAL2

DIP Switch Label

Caution Label
Serial/Part Number Label
Validator Port Label

Figure 2-12 Location of Labels - Power Switch Box

The part number label shown in Figure 2-13 and Figure 2-14 is located on the
top of the housing as shown in Figure 2-12. This label indicates the part / serial

number and additional information of the device.

f Serial Number

[POWER - SWITCH-BOX

[FOR 24V-VEHICLES
§ PatNo.  [XX XXXXX 0 ()
=

Date (MM.YYYY)| ac.|
[17-45VDC J

Made in %

@@ &

Seral (NITHNOCE D0

-

Figure 2-13 Part/Serial Number Label (24V Vehicles)

!— Serial Number

[POWER - SWITCH-BOX
[FOR RAIL
Part No. [XX XXXXX 0 ()

nnwwwﬂ éaﬂ
|17-45VDC / 150W

Made in %

| |Be|CC  rrpsmmind® |

Figure 2-14 Part/Serial Number Label (Rail)

Part Description
— Additional Text
— Part Number
— Q.C. Inspection Stamp
— Additional Text

—— Month and Year of
Manufacturing

Part Description
— Additional Text
— Part Number
— Q.C. Inspection Stamp
— Additional Text

— Month and Year of
Manufacturing
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2.14.2 Caution Label

2.14.3 DIP Switch
Label

2.14.4 Validator Port
Label

The Caution Label shown in Figure 2-15 is located on the top of the housing as
shown in Figure 2-12. This label shows various safety and connection

instructions.

4 N
DO NOT REMOVE CASE COVER
POWER OUTPUT |FORTESTING| POWER INPUT
24VDC — o
2
MAX 15W <ZD = 3 _
23 Eowi Shs
N = E o
t2%  [3353 | 332
oo ¥ 0szso @555

Figure 2-15 Caution Label

The DIP Switch Label shown in Figure 2-16 is located on the top of the housing
as shown in Figure 2-12. This label shows the DIP switch function of the service

port. To access the DIP switches, the cover must be removed.

4 2

S1: §2:
1. BROADCAST INTERVAL 1 1. BROADCAST ON/OFF
2. BROADCAST INTERVAL2 2. DELAY POWER 1 OFF

3.NOT USED 3. DELAY POWER 2 OFF
4. NOT USED 4. DELAY POWER 3 OFF
- J

Figure 2-16 DIP Switch Label

The Validator Port Label shown in Figure 2-17 and Figure 2-18 is located on the
top of the housing as shown in Figure 2-12. This label shows the position and the

description of the LAN ports.

~

NETWORK
GREEN = DATA LINK RATING: 36VDC MAX 15W
YELLOW = POWER ON
1st ROW: VAL 1 VAL 3 LAN 1
| 2nd ROW: VAL 2 VAL 4 LAN2
Figure 2-17 Validator Port Label (24V Vehicles)
e N
NETWORK
GREEN = DATA LINK RATING: 36VDC MAX 15W
YELLOW = POWER ON
1st ROW: VAL 1 VAL 3 VAL 5 VAL7 VAL 9 LAN 1
| 2nd ROW: VAL 2 VAL 4 VAL 6 VAL 8 VAL 10 LAN2 )

Figure 2-18 Validator Port Label (Rail)
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2.15 Device Labels

Power Switch

Box - All in One

2.15.1 Part and Serial
Number Label

2.15.2 Caution Label

DO NOT REMOVE CASE COVER

RATING: 36VDC MAX. 12W
VAL 4

VAL3

VAL 2

[~)

VALIDATOR PORTS

GREEN = DATA LINK
VAL 1

YELLOW = POWER ON

LAN 2

CAUTION!

LAN 1

Caution Label
Serial/Part Number Label
DIP Switch Label
Validator Port Label

E1 Approval Label

Figure 2-19 Location of Labels - Power Switch Box - All in One

The part number label shown in Figure 2-20 is located on the top of the housing
as shown in Figure 2-19. This label indicates the part / serial number and
additional information of the device.

!— Serial Number

e

\_

I

l

AlOR- DMAONEEHICLES

Puta XX XXX 0 ()

Part Description

— Additional Text

— Part Number

— Q.C. Inspection Stamp
— Additional Text

— Month and Year of
Manufacturing

Datn gL YYYY)| |
= | [i7-asis | Elmm
— Made in %
32 @@ --mﬂll—-ué

Figure 2-20 Part/Serial Number Label

The Caution Label shown in Figure 2-21 is located on the top of the housing as
shown in Figure 2-19. This label shows various safety and connection
instructions.
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2.15.3 DIP Switch
Label

2.15.4 Validator Port
Label

2.15.5 E1 Approval
Label

4 N
CAUTION!

DO NOT REMOVE CASE COVER
POWER OUTPUT POWER INPUT
24VDC
MAX 12W Z

B > %339
(72] ~ FFw
20> EZ22
=& GoOOT
\_© O + =DD0/

Figure 2-21 Caution Label

The DIP Switch Label shown in Figure 2-22 is located on the top of the housing
as shown in Figure 2-19. This label shows the DIP switch function of the service
port. To access the DIP switches, the cover must be removed.

1234 1 IP-ADDRESS: STD= OFF

[|| 2 Hop Tiue: sTD- oFF
3 HOLD TIME: STD= ON

| | 4 HOLD TIME: STD= ON

STD HOLD TIME= 10min

Figure 2-22 DIP Switch Label

The Validator Port Label shown in Figure 2-23 is located on the top of the
housing as shown in Figure 2-19. This label shows the position and the

description of the LAN ports.

VALIDATOR PORTS

RATING: 36VDC MAX. 12W

VAL 2 VAL 3 VAL 4

VALIDATOR PORTS

RATING: 36VDC MAX. 12W

NETWORK
GREEN = DATA LINK
YELLOW = POWER ON
LAN 1 LAN 2 VAL 1
NETWORK
GREEN = DATA LINK
YELLOW = POWER ON
LAN 1 LAN 2 VAL 1

VAL 2 VAL 3 VAL 4

Figure 2-23 Validator Port Label

The E1 Approval Label shown in Figure 2-24 is located on the top of the housing

as shown in Figure 2-19. This label shows the E1 approval number.

@ 10R - 058519

Figure 2-24 E1 Approval Label
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2.16  Declaration of
Conformity

2.16.1 USA/CANADA

Amens

CERTIFICATE

No. U8 115133 0009 Rev. 00

Holder of Certificate: Scheidt & Bachmann Fare Collection
Systems GmbH

Breite 5tr. 132
41238 Monchengladbach
GERMANY

Certification Mark:

Product: Information Technology Equipment
Onboard Validator System

This product was voluntarily tested to the relevant safety requirements referenced on this cerificate.
It can be marked with the certification mark above. The mark must not be altered in any way. This
product certification system operated by TUV SUD America Inc. most closely resembles system 3
as defined in ISQMIEC 17087. Cerdification is based on the TUV SUD *Testing and Certification
Regulations". TUW SUD America Inc. is an OSHA recognized NRTL and a Standards Council of
Canada accredited Cerification body.
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ﬁ

L Test report no.: T13238270-07
I

rf'? Date, 2022-02-02

HI5T

| Bensdikt Pulver

ZERTIFIKAT ¢ CERTIFICATE

Page 10f 2 Tov®

TUV 50D America, Inc. - 401 Edgewater Place Suite #500 - Wakefield - M& 01830 - USA

Figure 2-25 NRTL TUV-SUD Declaration Page 1
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CERTIFICATE

No. U8 115133 0009 Rev. 00

. FareGo WAL OV41
MDdEl[S:l W41 Power Bow (optional accessony)

FAREGD VAL OVE1 (00000 @)
(X300 @) reprasents atdilonal sufMass for customer |0 not safety relevant

Brand Name: Scheidt & Bachmann
TE‘EtEd UL §2388-1:2014
i CSA C22.2 No. 62368-1:2014
according to:
Parameters:
Rated voltage:
FareGo VAL OW41, 20-40 VDC
FAREGO VAL OW41 (OGOOI@E)
0OV 41 Power Box: 20-36 VDC {optional accessory)
Rated current: 15A

Protection class: i

Conditions of Acceptability:

1. The EUT shall comply with the Mational Standards and/or Elecirical Codes of the country in
question.

2. An instructional safeguard shafl be provided to reduce the fikelihood of unintentional use as
support

3. EUT {2V41 Power Box inclusive) shall be supplied from Mains via a LPS RIC PSU (certified

according: [EC B0850-1:2005 [2"“:| E.} + Am 1:2008 + Am 2:2013 [/ |IEC 82368-1:2014

- Output voltage/power of the extemnal power supply voltages shall comply with the

reguirements for ES1 in the sense of IEC 83388-1.

5. Mounting means and mounting surface shall be checked at final nstallation.

6. The eguipment is accompanied by installation instructions stating that an appropriate
disconnect device shall be provided as part of the building installation.

7. Safety related equipment marking, instructions and instructional safeguards shall be in a
language accepted in the respective countries. In Canada, there are two official languages.,
English amd Fremch.

B. It is the responsibility of the manufacturer to provide biingual markings, where applicable, in
accordance with local jurisdictional requirements.
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ZERTIFIKAT & CERTIFICATE

Page 2 o 2 o
TUW 50D America, Inc. - 401 Edgewater Place Suite #500 - Wakefield - MA 01230 - USA

Figure 2-26 NRTL TUV-SUD Declaration Page 2
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This device complies with Part 15 of the FCC Rules and with Industry Canada
license-exempt RSS standard(s).

Operation is subject to the following two conditions:
e this device may not cause harmful interference, and

e this device must accept any interference received, including interference that
may cause undesired operation.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux
appareils radio exempts de licence. L'exploitation est autorisée aux deux
conditions suivantes:

e ['appareil ne doit pas produire de brouillage, et

e |'utilisateur de l'appareil doit accepter tout brouillage radioélectrique subi,
méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Changes or modifications made to this equipment not expressly approved by
Scheidt & Bachmann may void the FCC authorization to operate this equipment.

Radiofrequency Radiation Exposure Information:

This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. It also complies with Industry Canada license-exempt
RSS standard(s).

The radiated output power of the device is far below the FCC radio frequency
exposure limits. Nevertheless, the device shall be used in such a manner that the
potential for human contact during normal operation is minimized.

NOTE: This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular installation. If
this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following
measures:

e Reorient or relocate the receiving antenna.
e Increase the separation between the equipment and receiver.

e Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

e Consult the dealer or an experienced radio/TV technician for help.

“ Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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Chapter 3 Installation

3.1 (o] i
verview Please read this chapter carefully before attempting to install the devices. Failing

to follow the instructions in this chapter may cause injury to yourself or damage
to the equipment and may ultimately compromise the operability of the
equipment.

The validator installation instructions described in the this chapter explain how to
install the devices, but do not prepare the devices for operation. Once installation
is complete, the installer should follow the validator Initialization instructions.

The following information and instructions are provided for the installer of a
validator.

e To avoid damage, deliver FareGo Val OV|41 equipment to the installation
location in the original packaging and Scheidt & Bachmann wrapping.

e The validatoris installed inside bus vehicles and provides Farecard validation.

The FareGo Val OV|41 equipment is fragile. Handle with extreme care. Do not
drop!

Although this manual has been prepared with great care, some information may
seem unclear to you. If so, please feel free to contact us with your remarks or
questions.

3.2 Disclaimer Scheidt & Bachmann is not liable for injuries to any person or damages to the
equipment resulting from failure to comply with the manufacturers instructions.

3.3 Packaging The following information is provided for those responsible for unpacking and
Information installing the validator in its permanent location:
e The validator is delivered in a carton.

e To avoid damage, do not unpack the validator arriving at the installation
location.

e Disposal of packaging is not the responsibility of Scheidt & Bachmann.

- Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024
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3.3.1  Power The power/network connector of the FareGo Val OV|41 is located in the mounting
Requirements unit and has a full operating range from 20 VDC to 40 VDC.

In standby mode, the FareGo Val OV|41 uses 8 W. In operational mode, the
FareGo Val OV|[41 uses 12 W.

The safety labels shown in the section “Device Safety Labels” must be followed.
Review them carefully before proceeding.

Mode Power Consumption

Standby FareGo Val OV|41 Ready to Accept 8w
Smart Card
Operational | Farecard Processing and Audio 12W

Table 3-1 Power Consumption

Use only S&B EPF systems as power source and CAT 5e S/FTP cable as wiring.

3.4 Power Supply

Article No. Description

03772520 Power Box

03790970 Power Switch Box for Tram / Rail

03791630 Power Switch Box for 24 V Vehicles

03806400 Power Switch Box all in one

Table 3-2 Power Supply

“ Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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3.41 Power Box Power Box for a single Validator in a 24 V bus.

The on-board validator will be connected to a Power Box which provides the
power supply for the on-board validator within a bus. One Power Box is able to
connect and operate one on-board validator.

The Power Box is equipped with an internal on/off switch logic in connection with
the ignition signal of the vehicle and needs to be connected to the permanent
vehicle plus battery power.

The Power Box has the following interfaces and connectors:

W

@ Input Power
@ Input LAN Output

€© Power and LAN

9 DIP Switch (selection of the switch off delay time)

Figure 3-1 Power Box - Connector

The Power Box has 5 LEDs to signal the following functions:

@ LED 1 (red) Indicates input power is ON
e LED 2 (yellow) Indicates connection established

9 LED 3 (green) Indicates data traffic

G LED 4 (yellow) Indicates that UB+_IGNITION is ON or OFF
6 LED 5 (green) Indicates that UB+_ SELF-HOLD is ON or OFF

Figure 3-2 Power Box - LEDs
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3.4.1.1 Connectorand
Cable

(D EEN e BT RN oTeTy [ g [Te=1i (o) RJ45 / CAT 5e S/FTP (or better)
[ G ECERVALN S GE R LT RS Maximum cable length 10 m (393.77)
for the Validator.

1x Ethernet Router Interface RJ45 / CAT 5e cable (or better)

LT EL LAY ER LANETR o T 2% 2,5 mm? (AWG14) cables
tion 20 - 40 VDC, UB(+) and UB(-)
(No Tolerances)

Grounding 2,5 mm? (AWG14) cable

Vehicle Ignition Signal 1,5 mm? (AWG16) cable

Table 3-3 Power Box - Connector and Cable

3.4.1.2 Technical Data

Power Input Fuse UB (+) 5A

Ignition Signal Fuse 5A

Dimensions 130 mm x 115 mm x 35 mm
5.12“x 4.33“x 1.38"

Power Hold Time Configurable between 60 and 900
Seconds
Operating Temperature -40 °C to +65 °C

-40 °F to +149 °F

IP Protection Class IP 20

Table 3-4 Power Box - Technical Data

Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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Connection Diagram OV 41 with Power Box
24 VDC Road Vehicles only (Busses)

Router is off at ignition off => no delay time

Connection to vehicle LAN (ITCS, CAD-AVL, ...)
o —
Py ff
Commercial ower o
AFC Router 2nd Power Box delay time
(Welotec, ...) setting after
ignition off
O 2T s
24VDC £
Mt 5 58
£ €25
Segov e K E %E
L -4 8 S ==z ©
|©&548; |= BzE 9
QRPPY
] Chassis
. D connection via
Chassis worm screws of
J,— holder to
handrail,no
separate chassis
cable
Ethernet Cable from PB to OV [41:
2 2 - maximum length: 10 meters!
0) 0 - min. CAT5e S/IFTP
- each pair shielded and common shield
- all 8 strands required :
4x LAN, 1x UB(+), 1x Ignition, 2x UB(-)
Ignition UB(+) UB()  Cha
KL15 KL30 KL31 L

xog Jamod €£LpE
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3.4.2 Power Switch The on-board validator(s) are connected to a Power Switch Box which provides
Box for Tram / the power supply for the on-board validator(s) within a vehicle. One Power Switch
Rail Box is able to connect and operate up to ten on-board validators. The Power

Switch Box is equipped with an internal on/off switch logic in connection with the
ignition signal of the vehicle and needs to be connected to the permanent vehicle
plus battery power.

The Power Switch Box has the following interfaces and connectors:

@ Power Output

9 Test Connector (internal use only)

€ Power Input Connector

Q Service
e LAN Port
e DIP Switches (selection of the switch off delaytime)
e C2 Programming Interface

© LAN with Power Connector

( LAN only Connector

Figure 3-4 Power Switch Box - Connectors

3.4.21 Power Output Pinning of the 3 pin Power Output Connector
Connector

© +24v

@ GND 24V
€ Chassis

Figure 3-5 Power Switch Box - Power Output Connector

m Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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3.4.2.2 Test
Connector

3.4.2.3 Power Input
Connector

4 pin Connector

@) Chassis
€ Ignition
O +uB

Figure 3-6 Power Switch Box - Test Connector

Pinning of the 4 pin Connector

@ Ignition (16,8 V - 45 V)
@ +UB(16,8V-45V)

€ -uB

@) Chassis

Figure 3-7 Power Switch Box - Power Input Connector

- Service Manual OV|41

Ver.: 1.00

Date: 19 December 2024 m



SCHEIDTsBACHMANN

3.4.2.4 Service Description of the 8 Pin RJ45 Connector (BU2)
Ethernet
Connector

Figure 3-8 Power Switch Box - Service Ethernet Connector

3.4.2.5 DIP Switches Description of the DIP Switch Blocks (S1 and S2)
With the DIP Switches will be defined:

e The interval of the broadcasting message (S1 Switch 1 and 2), see Figure 3-
9.

e A second Power Switch Box on a vehicle (S2 Switch 1), see Figure 3-9.

e The switch off delay, after the ignition was switched off (S2 Switch 1,2 and 3),
see Figure 3-9.

@ Broadcast Interval 1 @) IP Address (Broadcast ON/OFF)
@ Broadcast Interval 2 () DELAY_1
€ Not Used @ DELAY_2
@ Not Used @ DELAY_3

Figure 3-9 Power Switch Box - DIP Switches
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Broadcast Interval 1

Broadcast Interval 2 Interval in Seconds

OFF OFF 1
OFF ON 5
ON OFF 10
ON ON 30

Table 3-5 Power Switch Box - Broadcast Interval

IP Address (Broadcast ON/OFF)

Description

OFF Set this Power Switch Box as the first
Power Switch Box in the vehicle.

ON Set this Power Switch Box as the second
Power Switch Box in the vehicle.

Table 3-6 Power Switch Box - Broadcast ON/OFF

OFF OFF OFF 60
OFF OFF ON 120
OFF ON OFF 300
OFF ON ON 600
ON OFF OFF 900
ON OFF ON 1200
ON ON OFF 1800
ON ON ON 3600

Table 3-7 Power Switch Box - Switch Off Delay Time

- Service Manual OV|41
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3.426 C2 This interface is for internal use only.

Programming
Interface

o C2 Programming Interface

Figure 3-10 Power Switch Box - C2 Programming Interface

3.4.2.7 LAN Ports Definition of the LAN Ports

(1) Validator: (LAN and Power)
@ Validator 2 (LAN and Power)
€ Validator 3 (LAN and Power)
@ Validator 4 (LAN and Power)
© Validator 5 (LAN and Power)
© Validator 6 (LAN and Power)

@ Validator 7 (LAN and Power)l |
© Validator 8 (LAN and Power)
@) Validator 9 (LAN and Power)
{ Vvalidator 10 (LAN and Power)

@ LAN 1 - Connection to Vehicle LAN
Router (4G / Wi-Fi)

(P LAN 2 - Connection to a Second
Power Switch Box

“ Service Manual OV|41 Ver.: 1.00
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The Power Switch Box has 28 LEDs to signal the following functions:

o LD70 (Green) 24 V (For External Device e.g. GSM Router)

9 LD1 (Yellow) +UB Present (Permanent)

€) LD3 (Red) Ignition Present

o LD380 (Green) +36 V Present

© LED (Yellow) +36 V Present

0 LED (Green) Indicates Data Traffic

0 LED (Yellow) Indicates Connection Established

Figure 3-11 Power Switch Box - LEDs
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3.4.2.8 Connectorand
Cable

1 x Connection to a Second

Power Switch Box

Communication Inter-
Power Feed

10 x Validator
faces with Ethernet
36 VDC for the Validators

1 x Connection to Vehicle LAN Router
(4G/WiFi)

1 x Power Output Connector

Router Power Supply

1 x Service Ethernet Connector
Service Laptop Interface for Switch Box
Configuration.

1 x Power Input Connector

Permanent Vehicle Power Connection
17 - 48 VDC, UB(+) and UB(-)
Connector

1 X Power

Chassis

Input

1 X Power Input Connector

Vehicle Ignition Signal

RJ45 / CAT 5e Cable (or better)

RJ45 / CAT5e S/FTP (or better)
Maximum cable length
60 m (2362.2”)

RJ45 / CAT 5e Cable (or better)

1,5 mm? (AWG16) Cable

RJ45 / Ethernet Cable and USB

2 x 2,5 mm? (AWG14) Cables

2,5 mm? (AWG14) Cable

1,5 mm? (AWG16) Cable

Table 3-8 Power Switch Box - Connector and Cable

3.4.2.9 Technical Data

Power Input Fuse UB (+)
Ignition Signal Fuse
Power Output

Dimensions

Switch Off Delay

Broadcasting Message Interval

Operating Temperature

IP Protection Class

Table 3-9 Power Switch Box - Technical Data

15A

5A

150 W

350 mm x 200 mm x 81 mm
13.78" x 7.87 x 3.19"

Configurable between 60 and
3600 Seconds

Configurable between 5 and 30
Seconds

-30 °C to +60 °C
-86 °F to +140 °F

IP20

The following drawings are the official Installation Notes for the Power Switch

Box.
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FUER BEFESTIGUNGSMATERIAL M6 (4x)

%FOR FIXING MATERIAL M6 (4x)

MASSEBAND L=190MM
BEFESTIGUNG AM CHASSIS MIT
ROHRKABELSCHUH FUER M8

) ll
—_—
—
=
® ™
|
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.
o
i e
.
k- k-
g 00
g 00

199.6

GROUND CABLE L=190MM
ATTACHMENT AT THE CHASSIS
WITH TUBE CABLE LUG FOR M8

ZEICHNUNG IST GUELTIG FUER FOLGENDE VARIANTEN:
DRAWING IS VALID FOR FOLLOWING VARIANTS:
-POWER-SWITCH-BOX FOR 24V VEHICLES (03791630)
-POWER-SWITCH-BOX FOR RAIL (03790970)

IN DER ZEICHNUNG DARGESTELLTE VARIANTE:
VARIANT ILLUSTRATED IN DRAWING

-POWER-SWITCH-

BOX FOR RAIL

ALl rights reserved. Protection mark for restricting the use of documents acc. to DIN 34

Alle Masse in mn
ALl dimensions in mm

& D
U

Der Inhalt dieses Dokumentes ist
urheberrechtlich geschuetzt.

The content of this document is
protected by copyrights.

Dimension w/o tolerances:
pressed, stemped or
casted plastics acc. to
DIN16742 otherwise
DINIS02768 normal, k
Edges w/o value

0,2+45 deg deburred

Schweissangaben nach IS0 2553
Welding det. acc. to ISO 2553

Diese Zeichnung wird bei Aenderungen nicht beruecksichtigt
This drawing is not to be considered for future revisions

Massstab = Scale Masse ohne Toleranzangabe: Massstab 3:10:1:4

Werkst. = WMaterial Sebossene Kimetatort-Fornteilo '

Mat.Nr. = Material No. DIN 16742 sonst Werkst.

Bearb. = Editor DINISO 2768 mittel,k

Gepr. = Approved Nicht vernasste Kanten Mat.Nr.
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HORIZONTALER EINBAU
HORIZONTAL INSTALLATION

HORIZONTALER EINBAU "KOPFUEBER"
UPSIDE DOWN INSTALLATION

VERTIKALER EINBAU
ETHERNETANSCHLUESSE NACH UNTEN INKL. TROPFWASSERSCHUTZ

— VERTICAL INSTALLATION
ETHERNET PORTS DOWNWARD INCL. DRIPPING WATER COVER

L7IAO [Enuely sdInIeS

W i
9 e

VL2 L L L /72 v 4 4

TROPFWASSERSCHUTZ (ZUSAETZLICHES BLECH)
E NUR IN DIESER EINBAULAGE ERFORDERLICH
DRIPPING WATER COVER (ADDITIONAL SHEET METAL)
ONLY NECESSARY IN THIS INSTALLATION POSITION
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CABLE CONNETIONS (POWER IN/OUTPUT) DOWNWARDS
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SERVICERAUM VERTIKALER EINBAU
ETHERNETANSCHLUESSE NACH UNTEN INKL. TROPFWASSERSCHUTZ

SERVICE SPACE VERTICAL INSTALLATION
ETHERNET PORTS DOWNWARD INCL. DRIPPING WATER COVER

SERVICERAUM RESTLICHE EINBAUMOGLICHKEITEN
(SIEHE BLATT 2)

SERVICE SPACE OTHER INSTALLATION POSSIBILITIES
(SEE SHEET 2)

BENOETIGTER SERVICERAUM (IM EINGEBAUTEN ZUSTAND),
UM ERFORDERLICHE LUFTZIRKULATION ZU GEWAEHRLEISTEN.
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TO PROVIDE THE CORRECT COOLING.
40 5
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REQUIRED SERVICE SPACE (INSTALLED CONDITION),

BENOETIGTER SERVICERAUM (IM EINGEBAUTEN ZUSTAND),

| UM DEMONTAGE DER ETHERNET-CONNECTION-EINHEIT ZU GEWAEHRLEISTEN.
REQUIRED SERVICE SPACE (INSTALLED CONDITION),

TO PROVIDE EXCHANGING THE ETHERNET-CONNECTION-UNIT.
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Connection Diagram OV41 with Power Switch Box
24 - 36 VDC Trams & Rail

2x Standard LAN
(4G / GPS - Router,
onboard-LAN,
2nd Power Switch Box)

24 VDC Power for 4G /
GPS - Router [) (0]
i
24 VDC ¢ Eobuma :
.- o ¥
&
Power Switch Box STEEH
Tram & Rail (up to 10 OV41): 03790970 & H
5|4 35
° ot
i3
190mm 2 oo SR Becom It I 5 EE 3
Ground "—:— 3| 8:s v Loanrowniay H 8lE
Strap to H Eis %55; e PN FORERIO © ﬁ ki
Chassis
= I Bhqaq & = w
= . 1
0 4 Pinning = Standard
.............................. | 1:1 Patch Cable,
: | 8 strands:
: | 4xLAN
i ----Ii; 2 X UB(+)
Connector f 2
ostdovice 1 & 2x UB(-)
voltage under load B
e
o - 12 , o
< < 12 Chassis connection via
0 2 ‘3 worm screws of holder
| 3 to handrail,no separate
I < chassis cable
15

Ignition UB(+) UB(-) Chassis
KL15 KL30 KL31 £

Remark: connections may have
different names on trams / rail

OV41 connection sequence should always be 1, .2, 3, ...
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3.4.3 Power Switch The Power Switch Box for 24 V Vehicles has the same features as the Power
Box for 24 V Switch Box for Tram / Rail. Only the number of LAN ports and the power output
Vehicles are different, see Section 3.4.2.

3.4.3.1 Connectorand
Cable

CO QEUT BT Aol (T M Clg £l RJ45 / CATSe S/FTP (or Better)
with Ethernet Power SEEGE Maximum Cable Length
36 VDC for the Validators 60m(2362.27)

1 x Connection to Vehicle LAN Router HaSZIWNOZNRT-NOro[-R(eld={-11ET)
(4G/WiFi)

(@ T S T Yooy [ (Tei (o) RJ45 / Ethernet Cable and USB
Service Laptop Interface for Switch Box
Configuration.

1 x Power input connector 2 x 2,5 mm? (AWG14) Cables

Permanent Vehicle Power Connection
17 - 48 VDC, UB (+) and UB (-)

1 X Power Input (o [Tl 2,5 mm? (AWG14) Cable
Chassis

1 X Power Input (ol [Tl 1,5 mm? (AWG16) Cable
Vehicle Ignition Signal

Table 3-10 Power Switch Box - Connector and Cable

3.4.3.2 Technical Data

Power Input Fuse UB (+) 10A

Ignition Signal Fuse 5A

Power Output 80w

Dimensions 350 mm x 200 mm x 81 mm
13.78“x 7.87" x 3.19¢

Switch Off Delay Configurable between 60 and
3600 Seconds
Operating Temperature -30 °C to +60 °C

-86 °F to +140 °F

IP Protection Class IP20

Table 3-11 Power Switch Box - Technical Data

- Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024
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Connection Diagram OV41 with Power Switch Box
24 VDC Road Vehicles (Busses)

o
sf, 4G, WiFi, GPS

Commercial
AFC Router
(Welotec, ...)

24VDC
+

LAN to vehicle LAN (ITCS, CAD-AVL, ...)

Chassis

L

190mm
Ground
Strap to
Chassis

] —
E
e —T —

Bl

¢ Etemea

Power Switch Box
Road Vehicle (up to 4 OV41): 03791630

@

Ethernet Cable from PSB to OV|41:

- maximum length: 60 meters

- min. CAT5e S/FTP

- each pair shielded and common shield

- all 8 strands required: 4x LAN, 2x UB(+), 2x UB(-)

©)|cmssn

CAUTIONL

- e
[P
£z ey *oan rowerzore

E 552 =3 prertiatad

= 2} = = =

0 0

o D

voltage under load

Connector for
test device

Chassis connection via
worm screws of holder
to handrail,no separate
chassis cable

5AT
10 AT
Only in case Ground Strap not possible

Ignition UB(+) UB(-)
KL15 KL30 KL31

Q
-||—§

is

OV41 connection sequence should always be 1, .2, 3, ...
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3.4.4 Power Switch The on-board validator(s) are connected to a Power Switch Box - All in one which
Box - Allin One  provides the power supply for the on-board validator(s) within a vehicle. One
Power Switch Box is able to connect and operate up to four on-board validators.
The Power Switch Box is equipped with an internal on/off switch logic in
connection with the ignition signal of the vehicle and needs to be connected to the
permanent vehicle plus battery power. The Power Switch Box - All in one can be
used in Trams, Rail and 24 V vehicles.

The Power Switch Box has the following interfaces and connectors:

@ Power Output

@ Power Input Connector

€ Service
e DIP Switches (selection of the switch off delay time)
e C2 Programming Interface

@ LAN with Power Connector

@ LAN only Connector

Figure 3-17 Power Switch Box - All in One - Connectors

3.4.41 Power Output Pinning of the 3 pin power output connector
Connector

O 24V

@ GND 24V
€@ Chassis

Figure 3-18 Power Switch Box - All in One - Power Output Connector

- Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 “
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3.4.4.2 Power Input Pinning of the 4 pin Connector
Connector

<

l

i

5

@ Ignition (16,8 V to 45 V)
@ +UB (16,8 Vto 45 V)

© -uB

O Chassis

Figure 3-19 OV|41 Power Switch Box - All in One - Power Input Connector

3.4.4.3 DIP Switch Description of the DIP switch block
With the DIP switch will be defined:
e The state of the broadcasting message on / off (see Figure 3-20).

e The switch off delay, after the ignition was switched off (see Figure 3-20).

@ P Address (Broadcast On/Off)
@ Delay 1
€ Delay 2
O Delay 3

Figure 3-20 Power Switch Box - All in One - DIP Switches

IP Address (Broadcast On / Description

(0]

Off Set this Power Switch Box as the first
Power Switch Box in the vehicle.

On Set this Power Switch Box as the second
Power Switch Box in the vehicle.

Table 3-12 Power Switch Box - All in One - Broadcast On / Off

“ Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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Delay 1 Delay 2 Delay 3 Time in Seconds
Off Off Off 60

Off Off On 120

Off On Off 300

Off On On 600

On Off Off 900

On Off On 1200

On On Off 1800

On On On 3600

Table 3-13 Power Switch Box - All in One - Switch Off Delay Time

- Service Manual OV|41

Ver.: 1.00

Date: 19 December 2024
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3444 C2
Programming
Interface

3.4.4.5 LAN Ports

This interface is for internal use only.

0 C2 Programming Interface

Figure 3-21 Power Switch Box - All in One - C2 Programming Interface

Definition of the LAN Ports:

NETWORK

LAN 1 LAN 2

VALIDATOR PORTS

GREEN = DATA LINK
YELLOW = POWER ON

VAL 1 VAL 2

RATING: 36VDC MAX. 12W

VAL 3 VAL 4

o LAN 1 - Connection to Vehicle LAN Router (4G / Wi-Fi)

9 LAN 2 - Connection to a Second Power Switch Box

© validator 1 (LAN and Power)
@ Validator 2 (LAN and Power)
© validator 3 (LAN and Power)
@ Vvalidator 4 (LAN and Power)

Figure 3-22 Power Switch Box - All in One - LAN Ports

“ Service Manual OV|41
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The Power Switch Box has 28 LEDs to signal the following functions:

LAN 1 LAN 2

VALIDATOR PORTS Tﬂ

GREEN = DATA LINK
YELLOW = POWER ON

VAL 1 VAL 2

RATING: 36VDC MAX. 12W

VAL 3 VAL 4 (
J

A

o LD70 (Green) 24 VDC On (For External Device e.g. GSM Router)

@ LD1 (Yellow) Vehicle Power On (Permanent)
€@ LD3 (Red) Ignition On

0 LD380 (Green) 36 VDC On

@ LED (Yellow) 36 VDC On

@ LED (Green) Indicates Data Traffic

0 LED (Yellow) Indicates Connection Established

Figure 3-23 Power Switch Box - All in One - LEDs

- Service Manual OV|41
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3.4.4.6 Connectorand
Cable

1 x Connection to a Second

Power Switch Box

4 x Validator Communication Interfaces
with Ethernet Power Feed
36 VDC for the Validators

1 x Connection to Vehicle LAN Router
(4G | Wi-Fi)

1 x Power Output Connector

Router Power Supply

1 x Power Input Connector

Permanent Vehicle Power Connection
17 to 48 VDC, UB (+) and UB (-)

1 X Power Connector

Chassis

Input

1 X Power Input Connector

Vehicle Ignition Signal

RJ45 / CAT 5e Cable (or Better)

RJ45 / CAT5e S/FTP (or Better)
Maximum Cable Length
60 m (2362,2")

RJ45 / CAT 5e Cable (or Better)

1,5 mm? (AWG16) Cable

2 x 2,5 mm? (AWG14) Cables

2,5 mm? (AWG14) Cable

1,5 mm? (AWG16) Cable

Table 3-14 Power Switch Box - All in One - Connector and Cable

3.4.4.7 Technical Data

Power Input Fuse UB (+)
Ignition Signal Fuse
Power Input

Power Output

Dimensions

Switch Off Delay

Broadcasting Message Interval

Operating Temperature

IP Protection Class

10A

5A

24V /36V

24V / max. 15 VA/
max. 750 uF

235 mm x 197 mm x 56 mm
9.25% x 7.75“ x 2.20"

Configurable between
60 and 3600 Seconds

Configurable between
5 and 30 Seconds

-30 °C to +60 °C
-22 °F to +140 °F

IP20

Table 3-15 Power Switch Box - All in One - Technical Data

“ Service Manual OV|41
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Connection Diagram - OV41 with Power Switch Box - All in one

Trams and Rail

C

LTE >\ GPS
Antenne Antenne

24 VDC

Power Switch Box
03 80640 0

i
P
it

LAN + S&B PoE

ww» LAN / SOAP

10 AT

Ignition UB(+) UB(-)
KL15 KL30 KL31
+24Voc /+36Vc

2x OV41 in Bussen & Stralenbahnen + 1x OV41 in Gelenkbussen

Youms 1amod 8vve
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3.4.5 Network A NRTL listed, flexible CAT 5e S/FTP cable will provide data communication and
Requirements power supply. The cable complies with NFPA70 and NEC including Chapter 800.
The Ethernet Connector is a standard RJ45.

3.5 General The validator equipment installed within a bus or train should function normally in
Conditions of a protected environment between an ambient temperature range of
Use and Storage  -30 °C to +50 °C (-22 °F to +122 °F) and in a relative humidity range of 5 % to
95 %, non-condensing.
m?n?gr\{gcr?cg gﬁtvba i&é%‘?%é’b%%@’n?'?&&é"é:?‘?g gljottjlgourseerivironmental conditions
should be performed ONLY if the following conditions are met:

e Temperature of the validator does not fall below -30 °C (-22 °F).
e Humidity must be between 5 % and 95 %, non-condensing.

e Rain and snow ingress during maintenance must be prevented.

These restrictions are necessary because exposure to severe environmental
conditions such as cold temperatures, rain, snow, and wind, can cause serious
and permanent damage to the equipment. PCBs (Printed Circuit Board) may
malfunction and cease operation at temperatures below -30 °C (-22 °F).
Exposure to rain or snow may lead to short circuits and resulting equipment
damage.

“ Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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3.6 Components There is different mounting equipment depending of the installation location in the
Location vehicle:

e Mounting at the wall, see Section 3.6.1

e Optional: Mounting on a vertical or horizontal pole, see Section 3.6.1

3.6.1  Wall Mounting This section gives an overview of the component location of the validator for wall
mounting.

Base Unit
Mounting Unit

Figure 3-25 Component Identification

- Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 n
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8 Cylinder Head Screw with Hexagon Socket M6x16
Interface Plate with Seal
Flat Head Screw with Hexagon Socket M3x7
Printed Circuit Board OV41 Connection Board
Mounting Unit

Figure 3-26 Component ldentification - Mounting Unit for Wall Installation
(No Fastening Elements for Wall Mounting in Scope of Delivery)

“ Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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3.6.2 Pole Mounting This section gives an overview of the component location of the validator for pole
(Option) mounting.

o Mounting Unit

Figure 3-27 Component Identification (Example: Vertical Installation)

- Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 m
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Cylinder Head Screw with Hexagon Socket M6x16
Interface Plate with Seal

Flat Head Screw with Hexagon Socket M3x8
Printed Circuit Board OV41 Connection Board
Mounting Unit Front Part

Set Screw 1SO4027 M8x25

Self Securing Nut M8

Mounting Unit Rear Part

(00~ ol Aol

Figure 3-28 Component Identification Mounting Unit (Vertical Installation)

“ Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 -
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3 Cylinder Head Screw with Hexagon Socket M6x16
Interface Plate with Seal
Flat Head Screw with Hexagon Socket M3x8
Printed Circuit Board OV41 Connection Board
Mounting Unit Front Part
Set Screw 1SO4027 M8x25
Self Securing Nut M8
Mounting Unit Rear Part

Figure 3-29 Component Identification Mounting Unit (Horizontal Installation)

3.7 Dimensions and  Table 3-16 lists the dimensions and weights of the validator.

Weights
Base Unit 155 mm 295 mm 56 mm 1,2 kg
6.1° 11.61¢ 2.2¢ 2.641b
Base Unit incl. Mounting 155 mm 295 mm 158 mm 2,6 kg
Unit 6.1¢ 11.61¢ 6.22¢ 573 1b
Table 3-16 Dimensions and Weights
3.8 Installation The following materials, standard tools, and preconditions are required for
Requirements FareGo Val OV|41 installation.
3.8.1  Materials At a minimum, the following materials will be included in the FareGo Val OV|41

package:

e 1 x Fully Assembled Functional FareGo Val OV|41 unit

- Service Manual OV|41

Date: 19 December 2024
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3.8.2 Standard Tools

3.8.3 Special Tools

Below is a list of required tools and materials:

Small wrench with bit holder
Cable cutter

Drill

Spiral drills

Edge trim for the cable opening

Measuring tape or ruler

Drilling aid (for installation on pole)

“ Service Manual OV|41
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3.9 Installation This section gives details related to the mechanical mounting of the FareGo Val
OVI]41. A mounting unit will be attached to the bus framework. The chosen
location is to be agreed upon between the installation subcontractor and the
customer.

3.9.1  Wall Installati
afl Instafiation The device is delivered without assembly kit. Due to different conditions of the

assembly site, the appropriate assembly material must be selected individually
for each assembly site.

The drill holes can be marked using the mounting unit. The power/network cable
must be fed from the rear through an opening on the back of the mounting unit.

Step 1 Plan how the mounting unit is to be attached to the wall or to a cabinet inside the
vehicle. Provide suitable fastening material, e. g. screws and nuts.

Step 2 Prepare the assembly site with appropriate holes that match the holes in the
mounting unit.

Step 3 Lead the power/network cable from the rear through the openings in the seal and
in the rear of the mounting unit for later connection.

@ Mounting Unit
@ Seal (Glued on Mounting Unit)
€ Openings for Cable

Figure 3-30 Rear of Mounting Unit with Bonded Seal

Step 4 Attach the mounting unit to the wall. Figure 3-31 shows fastening screws and the
fixing holes to be used inside the mounting unit, but not the fastening elements on
the wall side.

- Service Manual OV|41 Ver.: 1.00 Date: 19 December 2024 m



