
TRANSPO T
L. =R , ,F, CAT^N ^V^

Department of Justice & Regulation
In-vehicle Tablet Assessment

pool-2886
(Dated: L9 July 2017)

,^L

TCS RURAL PTY LTD

HEAD OFFICE

14169 Acacia Road
Ferntree Gully, VIC, 3156

P : 0397535200

F: 0397535600

info@transportengineer. coin
WWW. transportengineer. coin



Mr John Hartley
Senior Project Manager, Operational Projects, Strategy & Development
Department of Justice and Regulation
Level I, 80 Collins Street, Melbourne VIC 3000
0488845865

A L PTY LTD

ohn. hartle ustice. vic. ov. au
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TCS Rural Pry LTD is an operationalIyindependent consultant engineering firm specialised in automotive
engineering.

TCS Rural PTY LTD has been approached by Mr John Hartley of the Department of Justice & Regulation
(Victoria) to assess the suitability of a tablet that is secured within a Sheriff's vehicle against the Australian
Design Rules, vehicle safety requirements and good engineering practice.
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Introduction

TCS Rural PTY LTD has been approached by Mr John Hartley of the Department of Justice & Regulation
(Victoria) to assess the suitability of a tablet that is secured within a Sheriffs vehicle against the Australian
Design Rules, vehicle safety requirements and good engineering practice.

TCS Rural's understanding of the operational requirements is outlined below:
. There are various makes and models of vehicles used as Sherriff's vehicles and they are generally four

door sedans with a driver's seat and an outboard passenger seat (only) in the front seating row.
. A front seat passenger accompanies the driver at all times.
. Whilst the vehicle is in motion it is necessary for the front seat passenger to use a portable device such

as a tablet or laptop and this device is to be secured to the vehicle with a Mounting Bracket Assembly.
Throughout this report, any reference to a 'Tablet' also encompasses any other such type of portable
device including a laptop.

. The Mounting Bracket Assembly consists of a Primary Bracket, Floor Bracket and Intermediate Bracket.

. The Primary Bracket is purchased from Arkon (further details in Appendix A).

. The Primary Bracketis riot mounted in strict accordance with the manufacturer's mounting
instructions; instead, it is attached to the floor via a custom made Floor Bracket (rather than being
secured directly to the vehicle floor) and it is further secured to the centre console of the vehicle with
the Intermediate Bracket.

. Previous engineering and ergonomic assessments have been carried out on the Tablet and Mounting
Bracket Assembly and found them to be fit for purpose. It is understood that one recommendation
from the previous engineering assessment was to trim the ', aws' that form part of the Primary Bracket
(and hold the Tablet in place) for aesthetic reasons.

. Following these assessments, one vehicle was involved in a low speed crash and the Tablet become
dislodged, prompting concerns that in a high-speed accident the Tablet may act like as missile and
cause harm to occupants.

A Toyota Cainry was supplied to TCS Rural for assessment. This Subject Vehicle was fitted with a Tablet
Mounting Assembly and a Lenovo Laptop. Details and photos of the Subject Vehicle are provided below:

Make/Model: Toyota Cainry 50 SER
VIN: 6TIBF3FKOOX01.9057

DOM: 09/20, .2
Registration: MCQ944
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FIGURES 1.2: FRONT AND SIDE VIEWS OF THE SUBJECT VEHICLE THAT WAS PROVIDED FOR ASSESSMENT
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TCS RURAL PTY LTD

APPROVAL No. 43686 CATEGORY I, A

TOYOTA HOTOR CORPORATION
AUSTRALIA LIMITED

TOYOTA CAMRY 50 SER
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FIGURES 3-4: IDENTIFICATION PLATE AND MANUFACTURER'S PLATE THAT WERE FITTED To SUBJECT VEHICLE

GV, , SEATS 5

CD

TOYOTA "OTOR CORPORATION AUSTRALIA LIMITED

FIGURES 5-6: TABLET HELD IN PLACE BY THE MOUNTING BRACKET ASSEMBLY, FIGURE 7: CLOSE up VIEW OF FLOOR BRACKET

IRED ARROW), PRIMARY BRACKET IGREEN ARROW) AND INTERMEDIATE BRACKET IBLUE ARROW)

Prior to being formally engaged for this project, Phillip Hodges of TCS Rural also conducted a brief inspection
of a Holden Commodore that was also fitted with a Mounting Bracket Assembly, Details and photos of this
Preliminary Vehicle are provided below:

Make/Model: Holden VF PICAR
VIN: 6Gi. FA5E59GL235557

DOM: 06/201.6
Registration: MCV, .28
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FIGURES 8.9: PRELIMINARY VEHICLE WITH MOUNTING BRACKET ASSEMBLY INSTALLED
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Qualifications of Consulting Engineers

Jarrod Thornpson
. Victorian VASS Signatory Cos8
. VsCCS Licensed Certifier 1300/4

o Authorised National Heaw Vehicle Regulator (NHVR) Examiner
. Registered Road Vehicle Certification System Agent
. Member of the Institute of Engineers Australia (MIEAust)
. Bachelor of Engineering (Mechanical)
. Bachelor of Technology (Aerospace)

Phillip Hodges
o Victorian VASS Signatory Do01
. VsCCS Licensed Certifier 11,0003

. Queensland Approved Person MA2239

. Authorised National He aw Vehicle Regulator (NHVR) Examiner

. Mechanical Engineer

. Qualified Mechanic

. Registered Road Vehicle Certification System Agent

. Justice of the Peace

. Commercial Vehicle Industry Association Australia (CVIAA) President

. Commercial Vehicle Industry Association Victoria (011AV) Vice President

. 40+ years of experience in the heavy vehicle industry
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Findings and, Observations
TCS Rural's assessment involved a review of Talk Torque Automotive Engineering Report 1,011 - 1404, .5-JD, an

assessment of the Subject Vehicle against ADR42/04 (Australian Design Rule for General Safety
Requirements), investigation into the deployment envelopes of the Subject Vehicle's airbags and road testing
of the Subject Vehicle with the Tablet oriented in two different positions. The road testing involved driving the
vehicle at speeds of up to 60kph and then heavily applying the brakes and the two different tablet positions
are discussed further below.

It was noted that the front seating row of the Subject Vehicle was fitted with driver and passenger front
airbags, driver and passenger A-Pillar curtain airbags and driver and passenger seat-mounted airbags (located
in the upper outboard sides of the seat backs).

TCS Rural's primary concern is the Tablet interfering with the correct operation of any airbag, and in particular
the front passenger airbag. In general, for an airbag to provide maximum protection to the occupant, it should
to be fully inflated immediately prior to impact with the occupant. Upon impact, it is then designed to rapidly
deflate to have a cushioning effect on the occupant and increase the time over which the impulse on the
occupant occurs, thereby reducing the force experienced by the occupant. Due to the presence of crumple
zones in the front of modern vehicles, and the variation in crumple zone characteristics between vehicles,

extensive R&D is required to optimise the front airbag deployment and inflation times for different vehicles. If
the front airbags inflate too quickly, they will begin to deflate prior to the contacting the occupant and the
cushioning effect will be reduced. Conversely, if the front airbags are still inflating when they make contact
with the occupant, they can injure the occupant as they inflate with a very high force. Should the tablet come
into contact with the airbags, it may adversely affect the airbag's inflation and therefore reduce the level of
protection for the occupant.

To eliminate subjective conclusions on whether or riot the Tablet would encroach the deployment envelope of
any airbag in the subject vehicle, TCS Rural attempted to obtain details of the deployment envelopes from
Toyota, however the attempt was unsuccessful as the information was confidential and could not be
provided.

In the absence of evidence from Toyota, an internet search was conducted and the image overleaf in Figure
1.0 was found which shows the airbags deployed in a vehicle similar to the Subject Vehicle. The large

deployment envelope of the front passenger airbag raises concerns that the Tablet, in the location shown in
Figures 5 and 6, could interfere with this airbag and reduce the level of protection offered to the front
passenger of the vehicle.
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FIGURE 1.0: AIRaAGS DEPLOYED IN A VEHICLE SIMILAR To THE SUBJECT VEHICLE

During the assessment of the Subject Vehicle against ADR42/04, Sections 11,1.2 and 18, were identified as
being relevant.

It is critical that the Tablet does not impede the driver's view nor create an unnecessary obstruction within
the vehicle which could injure occupants. Separate from the affects the Tablet could potentially have on the
airbag performance, TCS Rural is of the opinion that the requirements of Sections 1.1 and L2 are met with the
Tablet in the location shown in Figures 5 and 6. This is based on the tablet being located outside of the clear-
space requirements shown in Figures 3 and 4 of VsB5 (National Code of Practice for the Manufacture and

Installation of Additional Seats), which are provided below as Figures 1.1 and 12 of this report. VsB5 has been
referenced in the absence of any explicit dimensions being supplied in ADR42/04.
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FIGURES 2.1 & 12: CLEAR-SPACE REQUIREMENTS OF VsB5 (CATEGORY I DIMENSIONS ARE APPLICABLE IN THIS CASE)
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TCS RURAL PTY LTD

Section 18 states that any screen which is not a driver's aide must riot be visible to the driver. In this case the
Tablet is not considered to fall under the definition of a driver's aide and it would most likely provide a

distraction to the driver, particularly if updates and/or alerts, etc, were continually popping up on the screen.
Therefore, no part of the Tablet screen can be visible to the driver

Based on the review above, the only Tablet position TCS Rural found which could satisfy the above
requirements (and subjective Iy be as far away from the airbag deployment zones as possible) was one where
the tablet was located as low over the centre console as possible, as far rearward as the Mounting Bracket
Assembly would allow, adjacent and parallel to the front outboard passenger's right thigh and angled so that
it could not be viewed by the driver. However, this alternate orientation is presumed to present ergonomic
issues for the outboard passenger and would therefore not be practical on an ongoing basis. This alternate
position is shown in Figures 13 and 14 below,

,..
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In regard to the tablet becoming a 'missile' under heavy deceleration, TCS Rural conducted some basic road
testing where the vehicle's brakes were applied heavily at speeds of up to 60kph. The tablet was oriented in
two different positions (the position shown in Figures 5-6 and also the position shown in Figures 13 and 3.4)
and in both positions the tablet was suitably restrained during the deceleration, the Mounting Bracket
Assembly held its shape and subjectiveIy, the performance of the system was deemed to be satisfactory and
more stable than expected. That said, decelerations experienced in an accident would be greater than those
in the tests conducted by TCS Rural so these tests weren't representative of worst case decelerations. It is
obviously riot possible to test to these worst-case decelerations with standard road testing, and if further
testing was deemed to be necessary by the Department of Justice and Regulation, TCS Rural would
recommend contacting a company called AsE in South Australia. AsE special ise in seat testing, but may have
the necessary testing apparatus to subject the tablet mount to decelerations representative of those
experienced during and accident. TCS Rural can provide further information on AsE upon request.

Further to the paragraph above, and in relation to Engineering Report 101.1 - 1404/5-JD, TCS Rural agrees
with the calculation of the '20g' force that could be exerted on the occupant by the Tablet during an impact,
but disagrees that it would only ever cause minimal harm, particularly if the full force was concentrated over a

FIGURES 1.3 & 14: TABLET ORIENTED IN ALTERNATIVE LOCATION
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small region of sensitive areas around the head, as would be the case if a corner of the Tablet struck the
temple an occupant's head.

Conclusion

The Tablet location shown in Figures 5-6 has the potential to interfere with the safe operation of the front
passenger airbag and therefore affect the safety of the front passenger, It was not possible to confirm this
interference with absolute certainty as the necessary information regarding the airbag deployment envelopes
could not be obtained, but in the absence of this information, it could not be confirmed that the Tablet didn't
encroach the deployment envelope of the airbags so TCS Rural has taken the precautionary measure of
advising against using this orientation.

The Tablet location shown in Figures 13-14 has been deemed to meet the requirements of ADR42/04 and is
subjective Iyless likely to interfere with the front passenger airbag, but it is presumed to be ergonomically
unsatisfactory. TCS Rural does not special ise in ergonomic assessments, therefore an expert in ergonomics
should be consulted if adoption of this orientation is considered. This consultation should occur prior to
implementing this orientation.

The road tests conducted by TCS Rural with the Tablet in both orientations showed the Tablet was suitably
restrained by the Mounting Bracket Assembly under the above-mentioned test conditions, however these
tests weren't representative of worst-case decelerations and such decelerations couldn't be assessed with
standard road testing. The Tablet has the potential to harm an occupant if it were to become dislodged
therefore TCS Rural recommends that a company such as AsE is engaged to conduct testing at decelerations
greater than that which can be achieved in road testing alone.

I 9 of ,. I

Report: POOL-2866

TCS Rural Pty Ltd
Head Off^^e. ' 14169 Acacia Road
Ferntree Gully VIC 3156
P: +61397535200 F: +61397535600
E: info tr ns o n In

In-vehicle Tablet Assessment

coin (19/07/2017) Jarrod Tho pson Phillip Hodges



TCS RURAL PTY LTD

Disclaimer

All motoriols on this document ore protected by AUStrolion Copyright Act 1968 grid inny not be reproduced, distributed,
tronsmitted, disployed, or otherwise published without the prior written permission of Tronsport Cert^^^otion Services.
You inoy not o1ter or remove ony trodemork, copyright or other notice.

The contents of this document include informotion reinting to generolengineering principols. Appl^botion of this
informotibn in o port^^urnr situotion reinoins the professionol responsibiTity of the user. Tronsport Cert^^otion Services
OSsumes no nohiTity or responsibility for ony errors or omissions in such informotion.
Tronsport Cent^cotion Services in okes these documents ovo^tobie on on "OS is" busis. All worronties and representotions
of ony kind with regord to sold documents ore discloimed, includrng the implied worronties of me FChontobility ondfitness
for o porticulor use. Tronsport Certjfitotibn Services does not worront the documents ogoinst dentiencies o10ny kind. A"
drowingfiTes were creoted using SolidWorks 2012 ond/or TrollerWIN. Receiver ogrees thot Tronsport Certffitotibn
Services connot be held responsiblejor problems onSIhgfromfiles whith hone been converted. SIhce revisions or
odd^^ions to the designfile drowings inoy occur at ony time, the Receiver ogrees to indemnify, defend ond hold hormless
ironsport Certoficotion Services, its officers, consultonts, und employees from ond o901nst ony ond o11cloims, suits,
losses, doin o9es or costs, includrng redsonoble attorney!SIees, onsingfrom the use of out-doted designjiTe drowings,
Grid such indemnfficotibn shojisurvive acceptonce of soldfile(s) by receiver.

Complying with o110pplicoble copyright lows is the responsihility of the user. Withoutlimiting the rights under copyright,
no port of this document inoy be reproduced, stored in or introduced into o retrievolsystem, or trotsmittedin onyjorm
or by ony me ons (electronic, mechonicol, photocopying, recording, or otherwise), onor ony purpose, without the express
written permission of Tronsport Certjf, botion Services.

Limitations

This report hos been prepored by Tronsport Certjficotion Services ot the request of the client described within, The
motoriolin it reflects the bestj'udgment of Tronsport Certjfitotion Services in the 11^ht oilnjormotion ovoiloble at the
time of preporotion. Any use which o third porty in okes of thi^ report, or ony other fellonce on or decisions mode bosed
on it, ore the responsibility of such thi}d port^^s, Tronsport Cert^^^otion Services occepts no responsibility for doingges, if
ony, suffered by ony thirdporty OS o result of decisions mode or octibns bosed on this report. No physicolor destructive
testing hos been performed unless specfficolly recorded. Only the specffic ^nformotibn identified hos been reviewed. The
consultont I^ not obligated to identify mistokes or irisuffici^ncies in the informotion obtoinedjrom the vonous sources or
to verify the occurocy of the informotibn. The consultant inoy use such specffic informotion obtoined in performing its
services ond is entitled to rely upon the occurocy ond completeness thereoj

This Document I^ copyright. In the interests ofenhoncing the volue of the informotion contoined in thi^ publicotion you
inoy copy, down food, di^ploy, printj reproduce grid distribute this motoriolin unolteredform (retoining this notice).
However, copyright, h the motoriolobtoinedfrom non-Commonweolth o9encies, privote indiV^^uols or orgonisotibns,
belongs to those o9encies, indiViduols or orgonisotions. Where you wont to use their inoteriol you will need to contoct
them directly.

Sub^^ct to the provisions of the Copyright Act1968, you must not in oke ony other use of the motoriolih this publi^otion
unless you hove the permission of Tronsport Cert!ficot, bn Services.

Pieose diTect requestsforfurtherinjormotibn or outhorisotion to our Heod OffIte.

Page I 1.0 of 1.1

Report: POOL-2866

TCS Rural Pty Ltd
Head Qince: 1,4169 Acacia Road
Ferntree Gully VIC 3156
P: +61 397535200 F: +61 397535600
E. . info trans orLen ineer. coin

In-vehicle Tablet Assessment

(19/07/2017) Jarrod Tho pson Phillip Hodges

,,
,, .



TCS RURAL PTY LTD

Appendix A - Arkon Installation Instructions

TAB801 I 22" Heavy-Duly Aluminum Seat RailflooiMount with Universal Tablet Holder

P. rk. ,at"tents'
TM. I-Ihiv, " Tabl. Ithld.

HD. ,I. 22 ". avy-I^, t, runtr"mrloor Mount
I'd a. ,s

GIS. am all&. the!s
(1) aimt Bolt
in Sping Wadi.
(1) 11uk^

^>. I^'^""!^1:':1^::^:!^:^,;^It^:;:I^?,, d

O Attachllieappropilateseatbolt brackettD the rinuntwith the
intruded bracket boltarid hex key. Bpsuie to position tie spring
washer between tire bolt and bracket as SIrown

TAUDl

<^J
HOODl

P a g e I 11 of Li.

SpingWast, a ~\..

^ark. ,Bolt

O Attach a holder to the rimunt by luser ting the Dual I-Tabs into tire
In bel andslidingthe holder down to lurk.

O With a socketwrench, loosenthepassenger seatiailbolt, insertthe
seat jail bolt bracket and retighten tie seat rail bolt

SeaBoltBrackel

SeatR, IBDl!

?\q

Z^:,. Mom, "". 11"
Do not Install Ankon products over an air bag cover Drwlthl"

in, uusd Tau. 111ddu

I marinead

@ Inserttabletinto holder by pushing down on the bottomspiing-
baded supportlegswilh thetablet. Slidethe top of the tablet
under the top supportings untilitfitssnugglyin the holder

th. .inb. E d"layrr. nt zori. . Arkon REDu, cos, Inc. assums no
responsibility o1/1. hintyfor njury or d. ath agaresuh of cal crashes
andlorair bag do, hymnt.

ARI"n is riot responslbl. for. nyd. ,rages caused toyourvehicle, your
d"k. , oryour"If d" toth. installation. I"" of Rhi, mumt.
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