
Smart Meters and the 21
st
 Century 

Executive Summary 

My focus on this paper is not so much to raise a series of new points, but to bring attention to points that I 

do believe are being missed, or purposely ignored. 

The reason for the focus on the smart-grid is because the forecast demand for electrical power over the 

next decade displayed elements which showed a need to move from the old coal-fired, or water stored, 

technology base to a reliance on renewable sources of energy. We were running out of coal and water. 

In the early part of the 21
st
 century electrical system, it became apparent that the then current electrical 

grid was unmanageable. The current system could not manage its demand-supply equation effectively. 

The system was designed to create and inventory a commodity from which the consumer could draw 

upon with impunity. Just turn on the switch.  

The old method worked, but could not be used to gather data to forecast the demand for energy on the 

short term. Now we’ve got these smart meters, how do we best use them? 

The “new” wireless technologies would work; but, because of “silo management” and thinking, they 

incorporated deficiencies within their system. With the upcoming impact, or awareness, of 

electromagnetic radiation (EMR), which was expanding exponentially in other areas, we had to look at 

new management and deployment methods, or at least we should do so. These deficiencies were abetted 

with deficiencies within the utilities themselves, in that they had previously been involved in the delivery 

of services, without really having to communicate with their customers. These two issues impinged 

within the transition to 21
st
 century technologies.  

The 21
st
 Century customer was being given a 21

st
 Century tool with 20

th
 Century interface and tools and 

20
th
 Century technology management. What really has changed within the management of today’s 

electrical utility that is substantially different from that of the 19
th
 Century? 

 The question that should really be asked is, how do we design a “system”? A system that will provide 

benefits until the next quantum leap is upon us, whether that leap is in technology, management, 

communications, or development.   

I have looked expressly at the data management systems that were being proposed and believe they echo 

the data management systems of the turn of the century, the 20
th
 century. Let’s move to the 21

st
 century. 

We now have some tools to do so, we now need to manage them. 

Argument 

Over the past two years “Smart Meters” and the so-called “Smart Grid” initiative has appeared in British 

Columbia. The movement was fostered in the USA by a plan in which the American Government 

provided subsidies to the electrical utilities, ostensibly to reduce American dependence on coal-fired base-

load power generation; part of the initiative was to overcome the effects of “brownouts” and “blackouts” 

due to lack of enough electrical energy to offset growing demand.  The major parts of the initiatives were 
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to offset the costs of the introduction of renewable energies such as wind and solar. These wind and solar 

renewable resources never appeared to the extent originally planned. In America coal still appears to be 

the dominant source of power generation, just as water is the dominant source in B.C. (16), (26) 

Emphasis has been placed on the new smart meters due to the technological changes between the “old” 

and the “new.” The meters that have been used since I was a boy have been pure electrical-mechanical 

devices, devices which responded inductively to current flowing through the meter. This energy then 

turned a small inductor motor. More current, more turns, more power used, which showed upon the 

numerical display. 

Every month a “meter-reader” would appear to read the meter, and within a few days a bill would appear 

in the mail; and, if the user wished to continue receiving an electrical service, the bill would be paid. 

Over the past few years “new” technologies were added to the meters which allowed the utilities, and the 

user/customer, to read the meter directly without having to understand the reading sequence. These were 

the forerunners of our current power meters. 

The next stage of development introduced radio/wireless based meters, so called “smart meters” because 

they would automatically call home to the utility to let the utility’s billing department know how much 

energy was being used through that meter. This was the primary benefit to the utility in that they could 

plan generation on an aggregate basis. There were others – primarily a reduction in the number of people 

needed to read the meters. (12), (14) 

The upshot of the use of the smart meter was the ability to create time and use tiers though which, at peak 

times, the user would be billed at higher rates. It would also be possible to bill at lower rates during 

periods of lower demand. I have not heard of that being done, but it is possible. To this point, all 

complaints I have been privy to are those in which the customer receives a bill which may be two to four 

times their usual bill. (13) 

The real bottom line here is that unless something intervenes between the customer and the utility, the 

overall supply-demand equation will not change, simply because most people aren’t willing to have their 

last meal of the day at 2am, even though the rates are lower then. The upshot of the smart meter then is a 

transfer of financial resources from the customer to the utility. At the same time, the utilities have 

appeared to be moving from providing a commodity at a rate provided by the various Utility 

Commissions which covered their costs and provided a return on investment, to providing a cost-plus 

service at time-of-day rates, and generating an operating profit over and above their return on investment. 

Naturally, since it will cost more to wash the clothes every day, some conservation will take place by the 

consumer, but the average family still works and lives an 8 to 5 Monday to Friday existence. REF 

This time-of-day billing information was not presented to the user. At least, in all my communication 

with both FortisBC and BC Hydro, this issue has never been specifically pointed out. The benefits 

presented to the user were essentially saying the user would be able to use utility-provided feedback to 

conserve power, and hence reduce their monthly bill. However, the method by which the user could use 

utility feedback has never been explicitly presented to the users/customers. From my reading and 

research, the “Zigbee” module has been designed to provide gross feedback to the user. However, unless I 



am wrong and stand corrected, this module will cost the user an additional monthly fee, and I understand 

is not initially available upon smart meter installation. 

Lack of trust in the motivations of government, organizations, and corporations is rampant. Many 

prospective users, when looking at smart meters, could see that the only information flow was from the 

consumer to the utility. Nobody told them specifically how they could share those benefits.  

Most people are not leaders and analytic thinkers.  The analytic thinkers could see that the probability of 

time-of-day pricing would exist. They could see that data-mining could exist. They correctly (in many 

cases reported in the media) could see that it was going to cost the user more to maintain the status quo in 

terms of electrical use. The utilities did not, and to my knowledge have not, addressed these 

communications issues. Difficult I know, but it is something that should have been done, and remains to 

be done.  

That gap in communications between the users and the utilities has brought an up-swell in consumer 

concern over their privacy. Essentially, users are concerned about how the data collected by the utilities, 

in terms of day-to-day usage patterns by the user, will be used.  Will the utilities sell the information, if 

so, to whom? What will they lose? How will they benefit? (20), (21) (22) 

The major consumer backlash has been on the basis of “wireless” communication between the meter, the 

utility, and possibly wireless communications within the user’s residence when the optional “Zigbee” 

module is activated. That consumer backlash has been on the issue of EMR simply because that is the 

most apparent issue. A number of articles have been written about the dichotomy of users with cell 

phones and in-house WiFi systems being against smart meters. Yes, it is a dichotomy; but, it is by choice. 

Electrical service is not a choice in today’s world. The user accepts the smart meter as is, or forgoes the 

smart meter and pays a premium to get electrical service, or goes without electrical service from a utility. 

Not much of a choice in the 21
st
 century. In a submission made to the BCUC, Mr. Shadrack points out 

that some 140,000 residential users have refused installation of the smart meters in their homes. This 

correlates to roughly 10% of the population of B.C refusing to accept the installation of a smart meter on 

their premises. (18), (29) 

I’m not a medical expert. I’m an engineer with many years of experience in the use of radio-

communications and radar, primarily within aviation, as well as expertise in modern computer network 

engineering. I defer to the medical people for their expertise, but will use their information simply 

because it behooves me to do so. As an aside, over the years, too many of my associates in wireless and 

radar, since I was 20 (I’m now 73), have died of cancer, primarily brain cancer. There is a correlation 

there. (29) 

The major wireless issue, in my mind, is not so much with the use of the smart meters, but in the methods 

in which they are deployed. These methods promote the EMR glut, something I moved to a rural 

community to escape. In engineering terms the methods used are not an “elegant” design. (24) 

First off, I do not agree with the ISM (industrial, scientific and medical) band being used as a corporate 

communications media. The International Telecommunications Union (ITU), of which Canada and the 

USA are members, has assigned two sets of Radio Frequency (RF) channels for use by the electrical 

utilities in introducing smart meters. Those radio amateurs (hams) using frequencies within the low 



“Industrial” bands are complaining about radio interference. Those Wireless Internet Service Providers,  

those community not-for-profit entities, who also provide service within those “low-band” frequency 

channels, are also complaining about interference. Specifically, in both cases, the frequencies between 

902 and 928Mhz.  

As an aside: a short treatise on the ISM bands of radio frequencies: 

1. Mhz stands for Million-hertz.  Hertz is a more recent term for cycles per second (cps).  The 

higher frequency bands are designated in Ghz . Ghz stands for Million Million-hertz.  

2. These low power groups of radio frequencies were created by the ITU signatories in 1947 for 

free, unlicensed use. They were broken into 3 groups: 

I – Industrial, essentially within the 902 – 928Mhz band.  

S – Scientific, essentially within the 2.4 – 2.5Ghz band. 

M – Medical, essentially within the 5.725 - 5.825Ghz band 

There are other frequencies that have been assigned, but these three groups are the primary frequencies 

used world-wide on a low power, non-licenced, non-interference basis among users. 

The Amateur Radio Relay League (ARRL) has queried members about interference within these 

frequencies, specifically on the basis that the ITU has assigned appropriate frequencies for commercial 

use world-wide. The ARRL group has a very powerful lobby arm in the U.S.A. I expect action there.  

When queried about the use of these ISM frequencies, the response has always been that the smart meter 

manufacturers, cannot get “chips”, the integrated circuits used to create radio transmitters that cover those 

bands. That really surprises me! I was once in the electronics manufacturing business; and, if I had found 

a business niche in which I could have sold millions of units per year using “cookie-cutter” 

manufacturing, I would have done so immediately.  

Is it that those assigned ITU frequencies have either never been specified by the utilities; or, did the 

smart-meter manufacturers just ignore the use of these frequencies, essentially saying “This is what we 

have if you want to get into this market”? In other words, could the utilities save money by using the ISM 

frequencies; or could the smart meter manufacturing group make money, knowing they could sell their 

products at whatever price was stipulated? 

The utilities are regulated on the basis of return on investment on invested capital, or at least that is how it 

was explained to me when I took economics courses at SFU (Beneficial Monopoly). That is the way the 

aviation market was until it was deregulated in the 1980s and 1990s.They could assume practically any 

pricing and costing model desired to accommodate high tariffs, knowing that under government 

regulation, profits would follow. 

 Any chip manufacturer who could sell millions of a specific chip would, and they do. The IEE (Institute 

of Electrical Engineers) estimates that 27 million smart meters have already been installed (September 

2011) and that another 65 million smart meters will be produced by 2015 in the USA. I don’t have similar 



estimates for Canada; but take 10% of those numbers as Canadian estimates. The real issue here is that 

the utilities can, possibly, get a better price using the generic ISM frequencies, shifting the cost again to 

the consumer. Anyway, I’ll leave that to the American Radio Relay League (ARRL) to fight. They’ve 

already won a battle requiring notch filters in the use of Power-line Communication devices by the 

utilities to regulate interference coming from shared frequencies used within power-line communication 

systems. 

My issue is the type of wireless linkages used between the source (smart meter) and the receiver at the 

data collector, specifically the use of radio frequencies. I do not believe it is necessary to use RF energy at 

all. It is possible, based on the research I have done, and more economically feasible, to use a wired 

connection between a customer and the utility, no matter the system used by the utility. Again, based on 

my research, all utilities currently use a wired direct billing technology with large users, specifically 

corporate users, of electrical power. The model is there, the capability is there. In fact it could be 

improved using the methods I am going to propose. (22) 

  I do not believe that the current emphasis on the use of wireless smart meters is in fact warranted. It does 

nothing to balance the demand-supply equation. It does nothing to enhance the use of renewable resources 

such as wind or solar generation by the utility since large scale base-band energy production is the mean. 

It does nothing to enhance the reputation of the utilities in the eyes of the consumer and provide public 

support. With the current consumer backlash I’m seeing on the Internet, and reading about and hearing 

about on radio and TV, wireless smart-meters do not enhance the reputation of the utilities. I do not see 

the wireless smart meter as a solution to any facet of the equation of how one delivers electrical power to 

the consumer, let alone to industry, at the lowest possible cost. So, what can be done? 

The model for consumer production of electrical energy through renewable methods such as solar, wind, 

and water has been in existence for a number of years, although predominantly in Ontario with their solar 

energy rebate program. Creating renewable energy is becoming more cost-effective. The price of a solar 

panel has dropped significantly over the past few years. The ones I initially purchased in 2005 were in the 

order of $8.00 per watt. Now the same sized panels can be purchased in the $2.00 per watt range, making 

them more cost-effective for the consumer to generate his, or her, own electricity. Likewise the cost of off 

the grid production of micro-hydro and wind-generated hydro has also dropped significantly. I have used 

these methods elsewhere; now I will use them in my home to offset the time-of-day pricing. Others are 

asking me how they can create similar sources of energy for their homes.   

The smart meter uses Frequency Hopping Spread Spectrum (FHSS) technology. This technology was 

initially developed in1942 by a German actress (stage name Hedy Lamarr, actual name Hedwig Kiesler). 

She was an electrical engineer who emigrated to the USA to escape Hitler’s politics. The technology she 

patented was offered to the US military as a method of communications with torpedoes; and was later 

adopted by Allied military services over the 1960s and 1970s (later in some areas) as a method of tactical 

communications. (6), (8) 

There are a number of Spread Spectrums being used in the world. The first of these was the FHSS 

technology noted above, which is still produced today, although it is considered obsolete and an 

inefficient method of moving data. 



FHSS was initially promoted as being totally secure and unhackable. That was true in the 1960s and 

1970. That is not the case now. They may be difficult to intercept and decode, but not impossible now. A 

modern laptop with frequency capture capability could capture, scan and break the FHSS smart meter 

technologies within minutes. Once the smart meter side of the communication was captured, the collector 

was vulnerable since it used compatible frequencies and technologies as does the smart meter. (7), (9),  

(23) 

The communications system architecture FortisBC promotes is a “matrix RF system.” This type of system 

provides a constant source of electromagnetic radiation with unknown propagation paths since one 

doesn’t know what parts of the mesh are transmitting, and what parts are in receive mode. This 

communications method does get the data through since many paths are available for data to follow. It 

fills the air with EMR, and causes unknown collateral risks due to unknown and unknowable 

electromagnetic patterns and densities. (28) 

We do know that certain RF frequencies have certain biological and health effects, we just don’t know 

which risks are certain and which are uncertain or non-existent. We just don’t know enough about these 

risks at this point; although there is a wide body of research in these areas right now. We do know that 

European countries have tightened up their EMR regulations significantly. What will happen in that 

regard in North America? 

In 2012, as a result of dissent and protest in the U.K. over possible smart meter health risks, the smart 

meter installation program was modified, at government request/mandate, to allow consumer opt-out at 

no cost to the consumer. At the same time, I have read reports of a number of American states offering 

similar opt-out rights. B.C. Hydro has also stated that they will allow opt-out, but only under specific 

circumstances. One political party in B.C. has stated that, if they achieve power, wireless smart meters 

will be removed from the system. 

I believe that over the next few years the Canadian stance on electromagnetic radiation is going to change 

with much lower acceptable radiation levels. Whether these levels will require remedial activities on 

currently installed smart meter systems is unknown; or whether it will just mandate lower limits for new 

installations, I don’t know. It would be a shame to create a system which had not even started to provide 

payback to corporations and shareholders, which is subsequently removed and replaced by another less 

technologically sophisticated system. 

There are other metering alternatives available; although they may not all, or any for that matter, be 

available within the FortisBC grid for smart meter communication and backhaul. We have limited 

availabilities of Internet and conventional telephone-based DSL and ancillary sources, limited 

availabilities of conventional cable (which appears to be a dying industry), few sources of cellular 

communications, and limited access to optical fibre connections. If necessary, we could possibly modify 

the smart meter network envisioned by FortisBC to use a power-line communication network. The risks 

are not entirely borne by FortisBC, but are shared to the same extent by the consumers of electrical 

services since costs are passed indirectly to the consumers through their rates and fees.  

In all honesty, I would recommend all metering go through the Internet, even though that is the industry I 

am in. We are just scratching the surface there, even though it has been a public, and corporate, venue 

since 1994. Its capabilities are immense. We need one transformation to open the Internet up to the next 



stage; that is, the Internet should not be controlled by the telecom industries, it can be shared but not 

controlled. That control is based on a decision made by the federal government in the mid-1990s. Too 

many resources are kept in the backroom, and may never see the light of day unless profitable to the 

telecom industry. Why is it that those who live in Korea can receive 30Mbps, or more, throughput to their 

homes at the equivalent Canadian cost of 1.5Mbps ADSL?  

The FortisBC proposal, as outlined in the “Advanced Metering Infrastructure (AMI)” manual describes 

the project. I’ll encapsulate it here in summary form: 

 Implement software infrastructure MDMS (meter data management system) and HES (head end 

system); 

 Deploy RF Mesh communications network infrastructure; 

 Install residential and commercial AMI meters with remote capability; 

 Provide customers with an Internet-based customer information portal. 

AMI includes meters, collectors, range extenders, Local Area Network (LAN) and Wide Area Network 

(WAN) communication devices, leading to the internal HES and MDMS systems. Meter readings are sent 

to collectors, as well as being aggregated by collectors (the RF Mesh Network). The total information is 

gathered up and sent to, and used by, FortisBC systems. 

This LAN provides the network of mesh-connected smart meters, range extenders, and collectors with at 

least one network path for data aggregation and collection. Range extenders are needed in locations where 

meters are not able to communicate directly with the collectors in their local area. 

The WAN is designed to aggregate the data collected and send it back to the HES for use by FortisBC. 

MDMS captures the data within the offices for use in billing or remedial services. 

Information flowing back and forth between FortisBC and Mr. Shadrack has identified the existence of a 

wired meter, currently at roughly half the cost of a wireless smart meter. (The exact cost is under debate 

by FortisBC and Mr. Shadrack, but we all have to acknowledge that a lower-cost option of gathering raw 

data exists). Let’s proceed from there. (27) 

The data flow is complex. Let’s deal with the simple part of the data-flow first, that part outside the 

FortisBC offices. The customer’s smart meter sends data out into the environment electronically through 

its wireless radio transmitter either as internally programmed, or as a response to an electronic (wireless) 

query.  

That data is then captured either by a Collector, or by a Range Extender. The current FortisBC Data plan 

acknowledges the issue that the wireless smart meter may not be able to send data directly from the 

customers’ wireless smart meter to the Collector system. Some clients may not be able to connect directly 

to a local Collector because they are just too far from the planned system of data Collectors to be able to 

make a “single-hop” wireless-based connection. Some will require multiple “hops” to get to its designated 

Collector. No connection, no data transfer to the FortisBC billing system. (28) 



The Range Extenders (electronically) would be a connected pair of wireless radio components, one 

receiver receiving data from the customer smart meter, connected directly, or electronically, to a matching 

wireless transmitter sending customer data on to the next stage. 

Depending on the distance and topography in the area, this system of Range Extenders could be 

multiplied in two or more stages to get the data from the customer’s smart meter to the data Collector.  

The purpose of the Range Extender is to gather data sent by customer smart meters and then forward it to 

the Data Collectors. In each FortisBC operating area there would be a number of Data Collectors. The 

number would be determined by customer density, and area topography.   

Now that the customer data has been collected, it has to be transferred to the Billing System. It is still raw 

at this point and has not been transmuted into cash, and is still subject to loss. I believe the number I read 

was 119,000 customer connections. 

The Collectors, in turn, connect to the wireless-based Local-Area Network (LAN). Based on the area 

covered by FortisBC, I would equate it more to a Wide-Area Network (WAN). In any event, the data will 

be transferred stage by stage from the Collectors to the FortisBC offices where it will be massaged into 

billing documents for the customers, and hence revenue for FortisBC.  

FortisBC is buying and supplying wireless smart meters for each of its clients. It is also paying for a 

complete system in which it has to pay for capital costs, direct (and indirect) operating costs, as well as 

direct and indirect build, security and maintenance costs. The cost savings gained by the reduction in the 

number of meter reading personnel will easily be surmounted by the costs of hiring Information and 

Wireless Professionals for direct maintenance and security of the system. (28) 

As the gathered data is transferred, each of these wireless components would need power, not much but 

probably 10 – 20 watts or so. How many range extenders in terms of capital cost and power would be 

needed? In my area, quite a few.  I’m not privy to the actual design, so “quite a few” will have to do for 

now. 

Then there is the capital and operating costs of the collectors which receive, store and forward the data to 

the next stage through a pair of radio transceivers with an electronic switch between them. How many 

collectors would be needed in the Fortis BC jurisdictional area? Again, quite a few.   

With a wired version of the smart meter system, customer/consumer data from the smart meter can be 

sent directly back from the meter to the power pole (or poles) from which it receives its power source. 

This could be done via a wired Power-Line Communication System; or via an optical fibre connection. 

(27) 

I’m making a few assumptions here. First, there are power-lines coming to the customer location from the 

FortisBC power distribution system. Second, the source of the power comes from power poles which are 

either aligned along used roadways and highways or are along corridors through which FortisBC 

technicians can maintain the power distribution system. Third, if the customer lives a distance from the 

roadway, power comes to their location via poles that can be used by FortisBC to return data to the main 

roadway. There are a number of power-line communications systems available today that would bring 



data from the smart meter to the collector. However, I believe fibre-optic cabling would be the most 

effective.  

Once all data is at common points, such as roadways, or corridors, I’ll make another assumption. That is, 

FortisBC either owns the powerline infrastructure, or has a sharing agreement which in effect allows the 

company to control the use of the poles. That means data can be concentrated from an area to the poles, 

and under FortisBC control through the FortisBC Power Distribution System. 

Once the data is at the FortisBC powerline distribution system point, the potential exists for Internet 

availability via optical fibre at the power poles. Again, I don’t know the niceties of any agreements 

between FortisBC and Telus, or if there are any formal agreements regarding sharing optical fibre 

between the two parties. However, 90% of the time, optical fibre should be available to transport the data 

to the HES. In the other 10% of the time, optical fibre will have to be installed.  

I have heard that some of the wired smart meters have the capability to use practically any type of 

connection: optical fibre, CAT5, PSTN, as well as a direct connection to the power-line. I have to 

anecdotally reference the Itron 2008 Annual report. (27) 

Right now, the cost of fibre is the lowest I’ve ever seen. Currently, I’m working on a project to install and 

connect fibre to homes in a small community. It’s feasible. Install it once, and it will last a long time. 

Look at the old mechanical meters; they’ve been around for many, many years. A fibre system can have 

the same lifetime. I worked with fibre in the early 90's. Those systems are still operational, and will 

probably be so, long after I am gone. 

I don’t believe that the wireless radio systems we have available to us right now will be here for more 

than 10 years at the most. As an old radioman, I hate to see them go; but progress is progress. 
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SKI L LS  P R O F I LE  

Excellent technical and engineering background 

Thorough knowledge of radio communications 

Thorough knowledge of electronics technologies  

 Excellent business and management background 

      

EMPLOYMENT HISTORY 

       
Kaslo Infonet Society  2006 – Present 

Began as a director and volunteer treasurer in 2006, then became technical lead, Operations Manager, and then President. 
The organization's objective was to develop from scratch in the Meadow Creek area of BC a wide-area wireless network 
with the Kaslo Infonet Society as the Internet Service Provider (ISP).  

By the end of 2012, some 300  clients were connected to nine sites providing ADSL equivalent service from Howser in the 
North end, to the Fletcher Falls area in the south. 

This service includes nine multi-access points (AP) sites, four of which are powered by KiN designed solar power systems 
with battery backup providing 7/24hr service 365 days of the year. 

Working with the Village of Kaslo, Columbia Basin Trust, and the Kaslo Infonet Society to integrate these three entit ies into 
a new corporation to provide world-class corporate level bandwidth and Internet capabilit ies in this rural Kootenay area. 

      

Wireless System Networking Experiments  2002 – Present 

Experimented with the Delta School District 37 WiLan 1 or 2Mbps Frequency Hopping Spread Spectrum (FHSS), including 
determining the appropriate antenna design and power for up to a 5 km link. Some similar versions available on the 
900Mhz Industrial, Scientif ic and Medical (ISM) bands as early as 1985.   

Compared that FHSS to Military FHSS specification. The military information came from a course at “The Citadel” Electrical 
& Computer Engineering (Military College) program, referencing FHSS as used by U.S. and allied military forces.  

Evaluated and tested the “legacy” 802.11, 1997 version of Linksys Direct-Sequence Spread Spectrum (DSSS) and FHSS 
wireless communications transceivers at 1-2Mbps, the f irst non-proprietary wireless standard which used the 2.4Ghz 
ISM frequency band. The military FHSS and legacy 802.11  FHSS were essentially the same in terms of technology, but 
used different frequency bands. The 802.11 FHSS used microwave transmission over the ISM 2.4Ghz band. 

Evaluated and tested the newer (1999) 802.11b version of the Linksys DSSS wireless communications transceivers at up to 
11Mbps using the 2.4Ghz ISM band. 

Evaluated and tested the newer (2003) 802.11g version of the Linksys DSSS and Orthogonal Frequency-Divison 
Multiplexing (OFDM) wireless communications transceivers at up to 54Mbps using the 2.4Ghz ISM band. This was the 
standard I chose for future implementation. 

Evaluation results determined that the DSSS used in the 802.11b variant in the 2.4Ghz band, as well as the OFDM used in 
the 802.11g variant in the 2.4Ghz band were superior in terms of frequency interference over FHSS. 

Found that the newer 802.11b/g versions used as an access point would adapt to the 802.11b client premise equipment 
(CPE) quickly, but would have to shift modulation techniques which, in terms of throughput, would slow the network 
down. In terms of network design, the optimum design would pair 802.11 “b” with “b” and “g” with “g”. 

Created a small wireless network to test the Linksys 802.11g transceivers over varying ranges. Found that the standard 
Lynksys transceivers using ISM standards at 30mw and omni-directional antennae would communicate at 54Mbps at up 
to 90 yards. The signal deteriorated to 2Mbps at roughly 450 yards, signals were sporadic at distances up to 600 yards.  

Determined that the legacy FHSS systems were not at all compatible with the later 802.11b or 802.11g systems.  

Determined that the most effective systems used 802.11g protocols rather than a mix of 802.11b and 802.11g. 

Evaluation did not compare “purpose-built” CPE or AP equipment. Four Linksys 802.11 devices were used, two each 
802.11b, and two each 802.11b/g (but used at either “b” or “g” each time). Antennae were changed to provide 3 to 9dbi 
gain to determine effective ranges for evaluation purposes. 
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Computer and Network Technician  1999 - 2005 

Employed as Engineering Computer Systems (ECS) technician - Delta School District 37. 

Introduced wireless networking into selected classrooms and schools conducting a successful  test program.  

      

Avcan Global Systems, CEO 1993 –  1998 

Formed a company to design and manufacture a computer-based application using the military Global Positioning System 
(GPS) satellite communications radio signals to integrate mapping with Satellites.   

Used GPS to lay down a “track” on a map which showed the path of an aircraft, laying down annotations on the map to a 1 
m. degree of accuracy. 

Helped take the company public on the Vancouver Venture Exchange to develop GPS-based computer applications. 

     

Okanagan Hel icopters –  Canad ian Hel icopters  

      
1970 – 1994 

 Avionics (Aircraft Electronics Technician)  1970 – 1971  

 Designed, installed, and maintained helicopter electronic communications and navigation systems 

Designed, installed, and maintained ground HF-SSB communications network in Brit ish Columbia 

 

 Avionics Supervisor and Inspector 1971 – 1975  

 Hired and supervised a small team of avionics technicians in Richmond, B.C. 

Created in-house avionics maintenance facilit ies at the Richmond Airport hangar, to Transport Canada 
specifications. 

Established a High Frequency Single Sideband (HF-SSB) radio network connecting all the Okanagan Helicopter 
bases in BC to one another and to the Richmond, B.C. Hangar/Head Office. 

Extended the HF-SSB network to the North-West Territories, and as far north as Inuvik. 

Extended the HF-SSB network from Richmond, B.C. to McCall Field in Calgary, Alberta (the location of the Okanagan 
Helicopters Alberta sales office). 

Communications Manager responsible for technical and telephony aspects of communications.  

Used Ham radio techniques to t ie the radio network to the Richmond, B.C. office telephone network. 

Used the three mediums (radio-telephone-WATTS) to connect from an aircraft on the west coast to one on the east 
coast. 

 

 Avionics and Communications Manager 1975 – 1977  
 Managed teams of avionics technicians in Richmond Hill, Ontario and Dorval, Quebec. 

Created in-house instrument maintenance facilit ies to Transport Canada specifications in Richmond, B.C. 

Managed a program to test and specify the f irst VLF-Omega (Very Low Frequency) navigation systems for aviation 
use in Canada.  

Presented joint paper with Canadian Marconi of Montreal, Quebec, to the US Coast Guard on the uses of the Omega 
technology in helicopter search and rescue. 

Attended a presentation by Delco division of GM to Canadian Airlines on the use and maintenance of their Inertial 
Guidance Systems (INS) being introduced in the new Boeing 747 aircraft.  

Designed a series of integrated, and later added portable, switched audio systems and intercom systems for 
helicopters.  

 

 Manager, Avionics and Flight control Systems, and Manager, Communications  1977 – 1981  
 Worked with the RCMP technical group to create a digital modulation system for their Motorola FM systems to be 

used for airborne helicopter surveillance. 

Due to the industry-wide expansion of the “Avionics” specialty within aviation, the Federal government developed a 
separate category of Aircraft Maintenance Engineer (AME); specifically, the “E” for Electronics category, and later 
the “I” for Instrument category. I became an Avionics Engineer, category E. 

Developed a project management system encompassing all skills within the Engineering Support group to be used 
with in-house aircraft modification programs.  

Created a paper-based visual production system to combine technician availability based on a modified Gantt 
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system.  

 

Worked with Sikorsky factory engineers to convert the f irst of 5 Sikorsky S-58 helicopters from piston power to Pratt 
and Whitney twin-pack turbine power systems in the Richmond, B.C. hangar. 

Upgraded these helicopters to state-of-the-art VLF-Omega navigation systems for use in the Canadian Arctic. 

Init iated and managed a program to standardize all the avionics and flight instrument systems within the light, 
medium, and heavy helicopter categories within the Okanagan Group of affiliated companies. 

Managed a program to:  

- convert a light VFR Bell 206 helicopter to a fully stabilized IFR training aircraft for init ial training using helicopters. 

- convert a Sikorsky S-61A heavy aircraft to a fully stabilized heavy IFR trainer for conversion training. 

- select the Sperry 3-Axis stabilization system for the Bell 212 helicopters used in Alberta. 

- accept, configure, and prepare a group of 5 Bell IFR helicopters for shipment out of Dallas, Texas to locations in 
South-East Asia. 

- fly and test three contenders to select and specify the f irst Microwave Landing System (MLS) in Canada for Luscar 
Coal Mines, for flight in and out of Edson, Alberta.  

 Manager, Production in the newly formed Engineering Support Division of Canadian Helicopters 1981 – 1994  
 Manager responsible for the operations of Avionic and Instrument repair and overhaul, for: 

-  turbine engine and Component repair and overhaul.  

-  hydraulic and electrical repair and overhaul.  

-  Non-Destructive Test operations and associated Machine Shop and Welding operations. 

       -  day-to-day operations of the hangar at the Vancouver International. 

       -  all projects undertaken within these facilit ies, including day-to-day operations of all ancillary facilit ies. 

      

 

Prince George Audio Engineering 1969 – 1970  

Communications Technician 

Design and maintenance of HF, HF-SSB, VHF-FM (Very High Frequency), Mobile and Fixed communications systems 

Maintenance and Installation of Aircraft Communications and Navigation Systems 

      

EDUCATIONAL HISTORY 
 Department of Nat ional Defence 1960 – 1997  
 Royal Canadian Air Force and Canadian Army 

Completed 2 years in Radar Electronics, 2 additional years in Communications Engineering. 

Commissioned as Lieutenant in Canadian Army Communications. 

Transferred to Reserve Forces until 1994. 

Part-Time Engineering Student at Columbia College. 

Completed a National Radio Institute radio-television course. 

 

 Vancouver Community College 1968 – 1969  
 Diploma in Electronics Technology (Dip.Tech.) 

Complete overview in various modes of radio communications. 
 

 Miscellaneous Training and Education   
 City and Guilds training in electrical Engineering mathematics (1970-1974). 

Fixed wing flight training to complete private and commercial licenses (1971-1972). 

Completed numerous programs and courses in mathematics, business, engineering, radio communications, aircraft 
electronics (avionics) systems (1970 – 1974).  

Completed exams as an Amateur Radio Operator (Ham) as VE9IM  (1972). 

Attended night school business courses through Vancouver Community College (VCC). 
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Studied Business and Technology at the Brit ish Columbia Institute of Technology (1974-1978). 

Conversant with electronics communications and navigation systems from 150-1720Khz ADF to 12Ghz radar. 

Registered as an Applied Science Technologist in Electronics with the Society of Engineering Technologists in Brit ish 
Columbia. (1975). 

Studied for a B.Sc. in Operations Management at Simon Fraser University in Burnaby, B.C. (1980). 

 B.Sc. degree and MBA completed in 1994. 

Completed M.C.S.E. (Microsoft Certif ied Systems Engineer) and C.N.E. (Certif ied Novell Engineer) designations in 
Computer Networking in 1996. 

Completed the A+ and Network + computer systems courses, for computer technician and networking technician 
course designations in1997. 

Began Certif ied Wireless Network Administrator program in 2002, completed it and other wireless studies at the 
end of 2005 while working with Delta School District. 

Completed Internet Business Development for Entrepreneurs (IBDE) program through Selkirk College in Castlegar.  

Completed Provincial Instructor Diploma (PID) program through Vancouver Community College in Vancouver 

      

Who am I ? 

Born in Mission City BC, in 1939; currently 73 years ago, heading for 108. 

High School grad, Applied Science Technologist in Electronics, B.Sc.in Operations/Production Management, M.B.A. General 
Program, Post Grad studies in World Class Management. 

Married to Linda McLennan, since 1967, currently 46 years. 

Two daughters, Debbie (Christian) and Dawna (Brodie). 

Two Grandsons, Gwydon (13), and Elliott (10) 

Pilot, f ixed and rotary wing (no commercial anymore). 

Aircraft owner, 1959 Piper PA-20 Pacer (Converted PA-22 S -160) 

Car buff, sports car and open-wheel racing in my earlier years. 

Car buff, rallied my sports car (Mazda RX7) all over B.C., Alberta, Washington, Oregon. 

Car buff, three Jeeps, 1998 Grand Cherokee, 1986 CJ-7, 1959 Willys Station Wagon 

 
 
 




