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Brigade Electronics started in the UK in 1975 with a single aim; to improve backup & manoeuvring safety.  I joined in 1988 to sell backup cameras at $4,500, at current prices, to the mining and waste industries. Cameras today are far better and cost from just $100 to over $6,000; sales have risen from just 7 to over 4k per month.  In addition to our business in the US, we also have subsidiaries in South Africa, Germany, Italy & France and with partners Austria, Australia and Spain.  Our most recent product is a camera that does not require light, by detecting heat it can see in some environments blind to conventional cameras.  Our biggest contribution to developing a safer working environment has been the introduction of broadband, white sound, backup alarms which many companies now specify to improve safety, health and environmental conditions. 

 

The Sound …..
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 The need for change

o Effective backup alarm requirements

e Why broadband is better than tonal beepers
 Concerns

e Benefits
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I will cover

the need for change

the requirements for an effective backup alarm,

explain why broadband is safer than tonal alarms

the main concerns of change

and conclude with the main benefits 

There are many factors that contribute to safe backing; this presentation limits its scope to the role of backup alarms.


“Noiseless” & Locatable Sound — Safer by design w
The Need e ICK

e Fatalities still occur where tonal alarms are
fitted.

 Broadband will reduce the risk

* Atlantic Alliance specifies broadband
e UK ... all major mining companies

e Authorities —increasing demand

e USA
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I would be surprised if there is a single person here whose current or previous company has not suffered a backing fatality or serious injury, broadband would have prevented many of these accidents.  I am aware of 4 backing fatalities in the last 16 months in which all the vehicles involved had fully functional and compliant tonal beepers.  This association, the Atlantic Alliance lists broadband backup alarms #5 of 25 ways to improve safety.  Broadband alarms were first introduced to the UK where now all major mining companies specify broadband for both mobile plant and most for road vehicles.  Authorities specifying broadband include; NYC, City of Seattle, Port of Houston, Scottish Environmental Protection Agency, Olympic Development Authority, PIEK (Dutch) … the list is growing.  In the US, most of the top 25 mining companies use limited numbers of broadband alarms, mostly for environmental rather than safety reasons.
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 Counter the hazard caused by backing
vehicles colliding with people.

e Affective alarms:
— Enable quick identification of hazard location
— Give minimal false alarms

— Are not masked by other sounds or person’s (at
risk) hearing impairment
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An effective back-up alarm is designed to counter the hazard caused by the risk of a backing vehicle colliding with people.  Apart from correct selection and installation of a reliable alarm to be alerting in all parts of the hazard area an effective alarm

Must enable quick identification of hazard location

Must not be masked by other sounds or a workers hearing impairment and

Must have a minimal false alarms rate
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 Enable quick identification of hazard
— Broadband is locatable sound

— Tones create standing waves which cause
confusion

— Not masked by other sounds or hearing
impairment
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A person in danger needs to instantly know the direction of the approaching hazard.  The speed in identifying the hazard location is critical so a person in danger is given as much time as possible and knows how to react.  Broadband is a locatable sound, part of our survival mechanism. In 2002 the American Council for the Blind passed a resolution calling for the use of locatable sound because current alarms “serve more to disorientate people who are blind and visually impaired than to assist them”.  A worker pre-occupied by a task is in effect blind to other activities.  We have all been confused by tonal alarms, with spinning heads trying to identify the location of the backing truck.  Our natural response is to assume that the ear sensing the loudest sound (greater sound pressure level) is closest to the truck.  But reflections and refractions of tonal alarms create standing waves, high pressure nodes, which are random relative to sound source location, giving false location cues.  Then, with a small movement of the head the same or different higher pressure node creates the illusion that the sound source is in a different location, creating confusion.

 

Some studies, identifying the risk of tonal alarms being masked or not heard by a person with hearing impairment, have called for backup alarms to contain more than one tone – but each additional tone increases the concentration of standing waves and confusion.
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This illustrative drawing shows the sound impact areas of the broadband red zone which is typically less than 5% of the equivalent tonal beepers, represented by the outer black circle.
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e Minimal false alarms

—#—False Alarm Rate

Response Rate
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An appropriate response to a back-up alarm occurs only when the alarm is recognized as being a warning of imminent danger.  Guests at a hotel with a faulty fire alarm system learn with each false alarm that the alarm sound is increasingly likely to be a result of a faulty system than caused by smoke or fire.  With each false alarm the concern and subsequent response rate goes down because the alarm becomes associated with irritating false alarms, not the hazard for which the alarm was designed.  For a back-up alarm, a false alarm is an alarm heard outside the hazard zone. “False alarms provide information of no use whatsoever and serve only to increase the noise levels within that environment.  From an occupational point of view, they will, over time, lower performance on the task as there is evidence to show that people will match their response level quite accurately to the false alarm rate.  For example, alarms which are accurate for 90% of the time will produce response rates close to 100% as people will respond in accordance with the warning’s accuracy, and slightly above.  If a warning is only 10% accurate, then once people have learned this they will respond only 10% of the time.  False alarms are costly in terms of both annoyance and of performance.”   “False alarms negatively impact safety”.  Tonal alarms with their high false alarm rates are associated with the sound of a vehicle backing elsewhere, not of imminent danger. 
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e Regulation compliance
 Recognition

— Instant ... Hear, Look (locatable), Learn
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The most frequently voiced concern is that of compliance.  bbs-tek does comply – the only exception is Cal-OSHA’s unique and ludicrous requirement that a backup alarm on a construction material machines, not any other type of truck, with a capacity of more than 2.5 cu yds, not 2 cu yds must be normally audible at 200’ in all directions!  To meet this Teichert has come up with a novel solution, to fit a second bbs-tek unit to the vehicle cab roof facing forward!   The second concern is recognition on first exposure.  There are nearly 100k bbs units in operation worldwide and this concern has been tested numerous times before being specified for use where someone exposed will not have had special site training.  All the major supermarkets in the UK specify bbs-tek, including Wal-Mart's subsidiary ASDA for both road and fork trucks.  Evaluation shows the first exposure result is an instant; Hear, Look, Learn.  Remember, broadband is locatable.
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 Improve safety
 Improve working environment
* Eliminate noise complaints

* Improve neighborhood relations

e Eliminate neighborhood objection during the
permitting process (planning permission)

 Reduce risk of hearing causing impairment
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There are quite a number of benefits to using broadband, the main ones are:

To Improve safety, with an alarm that uses locatable sound, has a much lower false alarm rate, does not create standing waves which cause confusion and add to noise levels, is less likely to be masked by other sounds and is more likely to be clearly audible to people with hearing impairment. 

To improve the working environment. The majority of broadband backup alarms in use have been installed to eliminate noise complaints.  Broadband alarms have a lower dBA for equal loudness, do not have strident tonal contents and are directional in nature.   This is not only better for employees often surrounded by beepers all day, but it

Eliminates noise complaints, improving neighborhood relations and objections to beepers during permitting (the planning process).

Reduce risk of causing hearing impairment.  Suffice to say that at least one CRH operation and British Airports Authority specify bbs-tek to eliminate operator exposure to loud beeper noise identified during dose meter testing and resolved by switching from tonal to broadband alarms.
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 Broadband backup alarms are:
— Safer by design

— Socially more responsible for both neighbors
and co-workers
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To conclude, broadband backup alarms are:

   Safer by design and

   Socially more responsible for both neighbors and co-workers

 

Any Questions?
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Lafarge
Port of Houston
Hanson
City of Seattle
Aggregate Industries
Waste Management
North West Glacier
lowa DOT
Teichert
NYC
Tilcon
City of Austin
Tarmac
Texas DOT
Granite Rock
Scottish Environmental Protection Agency
Cemex
BP
Olcastle
etc
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Tonal

__tek

Broadband

Impact outside hazard area
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Quieter

Greater

Louder

Lesser
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A simple comparison chart of tonal and broadband alarm characteristics shows stark contrast between the relative merits of the two sound types.  In all the characteristics broadband is a better back-up alarm performer than tones in both terms of safety and noise pollution.
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* Not masked by other sounds

100 Concrete Truck High Idle @ 18ft (89.6dB)
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 Not masked by hearing
Impairment
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