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Welcome to his-
torical Calgary,
Alberta where

there has been a presence of
people for 11,000 years. The
aboriginal that called
Calgary home were the Blackfoot, Blood, Peigan, Sarcee
and Stiney. Known for its fur trade, the Europeans start-
ed to arrive in 1787 and created the first permanent set-
tlement in the 1870s.

Calgary had its start as an outpost for the Northwest
Mounted Police (now RCMP) named Fort Brisebois.
Colonel James Macleod later renamed it Calgary in 1876.
The Canadian Pacific Railroads reached Calgary in 1883.
The town was incorporated in 1884, and in 1894 became
the City of Calgary in what was then the Northwest
Territories.

Oil was discovered in the region in 1902, however it
didn’t become a significant industry until 1947 when
huge reserves were found in Alberta. During the Arab
Oil Embargo of 1973-74, Calgary grew exponentially. In
1981, the oil boom ended and Calgary had to diversify its
economy. In 1988, Calgary showed the world its beauty
when it hosted the 1988 Olympic Winter Games. Since
then, Calgary has become one of the fastest growing
cities in the country. The oil boom is back and is attract-
ing more people to the city each year.

Measurement Canada
The Canadian Federal Government has exclusive

responsibility for accuracy of trade measurement in
Canada. Measurement Canada is a Special Operating
Agency (SOA) within Industry Canada which was creat-
ed from two closely related sub-activities, the Weights
and Measures Act and the Electricity and Gas Inspection
Acts, the statutes which govern trade measurement in
Canada. Weights and Measures legislation has been in
existence since Confederation, with the first Weights and
Measures Act receiving assent in 1871.

Services provided by Measurement Canada are
intended to ensure fair and accurate measurement of
goods and services in the Canadian marketplace. The
Agency operates under one of the most stable and con-
sistent mandates for service in the Canadian federal gov-
ernment’s history. As a result of increasing globalization
of economies, Measurement Canada’s legislative man-

date is having a growing impact on Canadians’ ability to
compete in international markets and access to new
measurement technology and services.

What We Do
To assure accuracy of trade agreement in Canada, we

develop rules and requirements for measuring devices
(scales, gasoline pumps, electricity and natural gas
pumps) and measurement practices. Our programs and
services include calibrating and certifying the standards
of mass, volume, pressure, temperature, length and var-
ious electrical quantities.

Our marketplace monitoring program comprises two
parts: a) investigating complaints received from busi-
nesses and consumers who feel they have not received
accurate measurement, and b) random inspections to
give “snapshots” of measuring device compliance
through monitoring the accuracy of trade measurement
in the marketplace. 

Measurement Canada also authorizes service com-
panies to verify measuring equipment on its behalf and
assess the performance of these companies. I’ll expand
on our authorized service providers later in the presen-
tation.

The Sector Reviews Program is a consultation pro-
gram that we use to obtain stakeholder views and ideas
on possible changes to Measurement Canada’s pro-
grams and services. These in-depth consultations with
stakeholders include measuring device manufacturers,
service providers, businesses and consumers (or other
vulnerable parties). 

We have completed 12 sector reviews in sectors such
as retail food, electricity, natural gas, dairy, mining, retail
petroleum, grain and field crops and water. We are con-
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MMeeaassuurreemmeenntt  CCaannaaddaa  —  AA  SSppeecciiaall
OOppeerraattiinngg  AAggeennccyy

By Alan Johnston, President, Measurement Canada

Services provided by Measurement Canada are intended to ensure
fair and accurate measurement of goods and services in the

Canadian marketplace. 
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ducting reviews in the chemical, food and beverage,
fruits and vegetables, and livestock and poultry sectors
this year.

Our legislative mandate is very broad and encom-
passing. It involves 39 of 75 major industry sectors, at
both the retail and wholesale levels of trade. Our goal is
to protect consumers and businesses against financial
loss due to inaccurate measurement or fraudulent mea-
surement practices.

International Participation
OIML
Increasingly international standards serve as the basis

for Canadian requirements. Measurement Canada plays
an active role in international organizations developing
internationally recognized standards. As a major trading
nation, we must to the degree possible, try to standard-
ize Canadian requirements with those of the interna-
tional community, while remaining vigilant to ensure
we protect the interests of Canadian businesses and
consumers. 

OIML MAA is a voluntary program in which signato-
ries commit to accept and utilize test results. The bene-
fits of MAA include decreased costs and duplication of
testing, one stop testing, promoting standardized testing
and evaluation criteria, allowing testing to unique coun-
try requirements and promoting exchanges of informa-
tion, experience and good practices.

U.S. National Conference on Weights and Measures
Through our Mutual Recognition Arrangement (1994)

with the United States’ NCWM, Measurement Canada
laboratories located in Ottawa can evaluate scales and
gasoline pumps against both Canadian and U.S. require-
ments. Likewise, U.S. NTEP laboratories can evaluate
these devices against U.S. and Canadian standards. This
means that manufacturers can apply to have a scale test-
ed and if it meets appropriate standards for Canada and
the United States, it will be approved for use in both
countries. Although testing may take place in the U.S.
or Canada, a Notice of Approval (Measurement Canada)
and Certificate of Conformance (NCWM) will be issued.

The program covers mechanical scales up to 10,000
kg (20,000 lbs), electronic computing and non-comput-
ing bench and floor scales with a capacity up to 1,000 kg
(2,000 lbs), gasoline and diesel dispensers and meters
and electronic indicators (except those that are software
based).

Measurement Canada officials sit on the NCWM
Board of Directors. Ted Kingsbury is on the
Specifications and Tolerances (S&T) Committee; Doug
Hutchinson sits on the Laws and Regulations (L&R)
Committee. This participation allows Measurement

Canada to provide Canadian experience and identify
opportunities for standardization of requirements
between our two nations.

Clients
Measurement Canada’s clients range from individual

consumers, to a wide variety of small to medium sized
enterprises, provincially owned utilities and large
national and international corporations. Our clients
include:

• Buyers and sellers of measured goods and services,
and consumers and sellers of electricity and natural gas.

• Measuring device manufacturers, dealers, owners
and operators.

• Current and potential private sector partners willing
and capable of delivering services on Measurement
Canada’s behalf.

• Owners and users of measurement standards
including companies accredited to provide services on
Measurement Canada’s behalf, private sector organiza-
tions, and federal and provincial governments, agencies

and crown corporations
Programs and Services

As the government agency responsible for ensuring a
fair and competitive marketplace for Canadians in the
area of measurement, Measurement Canada has
approximately 300 employees. Our programs and ser-
vices serve approximately 33 million Canadians across
5.6 million square miles — that’s over 9 million square
kilometres in metric – but either way it’s huge.

Approximately 90 people work at Headquarters (HQ)
in Ottawa. They include laboratory technicians, engi-
neers, program/policy officers and administrative staff.
The laboratory staff comprise nearly 50 percent of the
HQ staff.

There are approximately 200 plus regional staff across
Canada who test and certify weighing and measuring
devices, electricity and natural gas meters. Technical
specialists in the mass, volume, electricity and natural
gas disciplines provide technical guidance and support

Measurement Canada Points of Service



to the Measurement Canada staff and authorized ser-
vice providers. Our district inspectors also serve as
instructors, delivering technical training to both our staff
and service providers.

The district and regional staffs are our principle inter-
face with our clients. They are the “face” of Measurement
Canada.

As previously mentioned, Measurement Canada’s
Authorized Service Providers are private sector compa-
nies that have been granted authority to certify measur-
ing devices on our behalf. They certify electricity and
natural gas meters, retail and industrial scales, and gaso-
line pumps.

We also have organizations authorized to certify elec-

tricity meter consoles and temperature and pressure
standards used in the natural gas industry. These autho-
rized service providers must meet standards of perfor-
mance based on ISO standards, and we audit these orga-
nizations on a regular basis to ensure they are meeting
agreed to criteria.

In 2007, our authorized service providers performed
2,734 inspections of scales and volume measuring
devices in Alberta. This represents about 40 percent of
total inspections performed in Alberta. All but one of the

authorized service providers are located in the Calgary
district.

The Calgary District
Southern Alberta has a population of about 1.7 mil-

lion. It is known for its oil and gas, beef, and its agricul-
ture industries including sugar beets, corn and canola
oil.

The Calgary district includes: Red Deer (which is
between Calgary and Edmonton) south to the U.S. bor-
der, west to the BC border and east to the Saskatchewan
border. South of Calgary is the heartland of Canada’s cat-
tle industry thus this is where a larger population of live-
stock scales exist. A coupled-in-motion railway scale is
approved and certified for weighing trains with up 110
cars while in motion and is located in this area. Medium
to large capacity overhead hopper scales for grain and
sulfur are commonly found in this part of the country as
well. The term “Truck and Railway Load Outs” is mainly
used to describe overhead hopper scales which, when
full, dump directly into the rail car or truck from over-
head.

Challenges 
The challenges facing Measurement Canada today

includes Canada’s population growth, which is resulting
in an increasing demand for mandatory services, i.e.,
device approvals and inspections. Making the job even
more difficult, each district office must cover a vast area.
Also, we need to keep inspectors trained on  a wide range
of device technologies because of the rapidly advancing
and increasingly complex and sophisticated measure-
ment technology. All of this must be done as we face a
shrinking resource base. 

In response to these challenges, Measurement
Canada has undertaken several measures to increase
overall efficiency:

• Use more authorized service providers to increase
coverage in the marketplace

• Use mutual acceptance arrangements to reduce
duplication of testing and the need to have equipment
expertise for all device types

• Perform sector reviews to identify sectors where
direct intervention is necessary to ensure accurate mea-
sure, and identify other sectors where less intervention
is possible with minimum risk to vulnerable parties.

Measurement Canada is evolving to face the chal-
lenges of new measurement technologies, changing
business practices and changing business consumer
expectations.
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The BA in BA Energy (BAE) stands for “Bridging
the America’s”. Our proprietary processes will
revolutionize upgrading of oil sands to syn-

thetic crude.

Cautions to Forward-Looking Statements
This presentation contains forward-looking state-

ments (FLS) with respect to BA Energy Inc. By their
nature, FLS require BA Energy to make assumptions and
are subject to inherent risks and uncertainties. There is
significant risk that the FLS will not prove to be accu-
rate, that BA Energy’s assumptions may not be correct
and that actual results may differ materially from such
FLS. Accordingly, readers should not place undue
reliance on the FLS.

Generally FLS can be identified by the use of termi-
nology such as anticipate, believe, will, expect, intend
and similar expressions. FLS contained in this presen-
tation include: plans and expectations concerning the
use and performance of the Accelerated
Decontamination™ process, the Ultra Selective
Pyrolysis™ process and other related technologies; esti-
mates of recoverable bitumen on Value Creation Inc.’s
(VCI) oil sands properties; estimates of potential bitu-
men and heavy oil supply; estimates of capital and oper-
ating cost savings delivered by VCI’s technology and the
cost, timing, development and operation of the
Heartland Upgrader.

These FLS are based on a number of assumptions
which may prove to be incorrect including: general eco-
nomic, market and business conditions; commodity
prices; the accuracy of cost estimates, production rates
and economic returns; ability to obtain sufficient capi-
tal on satisfactory terms; the successful and timely
implementation of capital projects; currency exchange
rates and the impact of changes in applicable laws and
regulations.

This presentation includes FLS derived from publicly
available information and a report prepared by Purvin &
Gertz for BA Energy. While BA Energy has no reason to
believe that such information is inaccurate or incom-
plete, it does not assume any responsibility for the accu-
racy or completeness of such information. Except as
required by law, BA Energy undertakes no obligation to
update any FLS that are contained or incorporated in
this presentation.

Oil Sands of Canada
The location of the oil sands is 40 kilometers north-

east of Edmonton, Alberta. The majority of synthetic
crude is to be shipped by pipeline to U.S. refiners. The
majority of asphaltene fuel will be shipped through West
Coast terminals to the Asian market. Over $100 million
has been committed to the development of this indus-
try to date. 

Rapid Growth in Upgrading Bitumen
BA Energy is a merchant upgrader. We buy bitumen,

process it and then sell the synthetic crude to refiner-
ies. An independent report from Purvin & Gertz esti-
mates the amount of bitumen available into 2015 (see
Figure 1). 

There are three major oil sand zones in Alberta: Peace
River, Athabasca and Cold Lake. BAE is able to upgrade
oil sands to feedstock crude at its Heartland facility from

any one of the three zones. Edmonton, Alberta is the
central oil sands pipeline transportation hub. Presently,
there are two existing pipelines with a third one under

AAcccceelleerraattiinngg  tthhee  FFuuttuurree  ooff  
BBiittuummeenn  UUppggrraaddiinngg

By Bob Rimes, Executive Advisor, BA Energy Inc.

Figure 1. Estimated amount of bitumen available into 2015 

Figure 2. A barrel of bitumen is made up of light ends, 
i.e., naptha,distillate and VGO. 
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construction. A fourth pipeline is in the proposal stage.
A barrel of bitumen is made up of light ends, i.e.,

naptha,distillate and VGO. These ingredients are easily
processed (Figure 2). The residue and asphaltenes are
more difficult to process and require proprietary
processes patented by BAE’s parent company, Value
Creations Group ( VCG). The Accelerated De-
Contamination Unit (ADC) removes the unwanted
asphaltenes that create a “sticky wicked” residue for
refiners. The Ultra Selective Pyrolysis Unit (USP) ther-
mally cracks the heavy residue into easy-to-process
refinery feedstock. The Heartland upgrader capital cost
is 40 to 50 percent less than a conventional upgrader
with operating costs at 40 to 50 percent less. 

Two-Key Propriety Process
Figure 3 is the process schematic that demonstrates

process flow. The process is energy self sufficient with
no net natural gas consumption. The diluted bitumen

fractionation removes diluent, which is sold as a product
line. ADC drives out the unwanted asphaltenes using a
proprietary decontamination agent. The asphaltenes
are then packaged for transfer by rail and truck to various
destinations for use in fuel, asphalt enhancement and
steel production. The decontaminated oil cycles through
a reactor where product lines of gas liquids, synthetic
crude and other crude components are separated and
stored for market. 

The simplicity and size of the Heartland Upgrader
reduces execution risk since it’s not so different than one
with conventional refining equipment. Only the two
proprietary units, ADC and USP, are new. 

Although Phase 1 of the Heartland project has been
experiencing some delays, it is expected to be on stream
by the fourth quarter of 2009. At that time, we will be
able to upgrade 77,500 barrels per day into high quality
crude. All three phases (1, 2 and 3) have Alberta
Environment approval to upgrade a total of 260,000 bar-
rels per day by 2016. 

Asphaltenes are packaged into 50 x 52 x 30 mm bri-
quettes for transporting. This by-product is considered

the newest fuel to hit the market since coal and pet coke.
It has a sulfur level comparable with pet coke; however,
it has many added value benefits compared with coal
and pet coke, including easier to grind, high heat value,
low metals, low ash, high volatiles making it an easier
fuel to burn, and with less carbon left in the ash.

Figure 3. The process is energy self sufficient with no 
net natural gas consumption.

Figure 4. Equipment for the Heartland facility was
fabricated both locally and abroad 

from as far away as Spain.

Figure 6. Modular pipe racks were fabricated 
in a local Edmonton shop.

Figure 5. Diluent Recovery vessel was fabricated at
a local shop in Edmonton, Alberta.
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In this presentation, I’m going to cover a basic
overview of wireless radio technology for weigh-
ing systems, discuss the mechanism used to make

wireless technology reliable, and introduce you to ZigBee
wireless technology. 

Understanding Basic FCC Requirements
The use of radio equipment is governed by the FCC in

the U.S.A. and Industry Canada in Canada. There is strict
enforcement to those in non-compliance, including
fines and removal of equipment on the market that does
not comply

Radio modems that we use to integrate wireless tech-
nology operate within the unlicensed ISM (industrial,
scientific and medical) radio frequency bands.
‘Unlicensed’ means that the user of these products does
not need an individual license from telecommunication
regulatory authorities. ‘Unlicensed’ does not mean
unregulated. The wireless product itself typically needs
to meet strict regulations and be certified by the appro-
priate regulatory authorities. Radio modems used must
have undergone certification procedures and have qual-
ified for certification to operate in the country where the
equipment is situated. If you are integrating wireless
equipment, it is up to the integrator to understand the
regulations.

With the enormous amount of radio traffic already in
existence, technologies exist to allow multiple radio sys-
tems to coexist in the same unlicensed radio band.

The conventional radio signal, which these devices
use, is referred to as narrow band, which means that it
contains all of its power in a very narrow portion of the
radio frequency bandwidth. Due to the relatively small
portion of the radio band that an individual radio trans-
mission occupies, the FCC has traditionally favored
these conventional radios. However, as a result of the
very narrow frequency, these radios are often prone to
interference (a single interfering signal at or near their
frequency can easily render the radio inoperable). 

Spread Spectrum Radio Signals
During World War II, the US Army Signal Corp was

inventing a communication system called SIGSALY for
communication between Roosevelt and Churchill,
which incorporated spread spectrum, but due to its top
secret nature, SIGSALY’s existence did not become

known until the 1980s. Since then the technology has
been developed and made affordable and easy to inte-
grate without extensive radio knowledge.

Frequency-hopping spread spectrum (FHSS) is a
method of transmitting radio signals by rapidly switch-
ing a carrier among many frequency channels, using a
random sequence known to both transmitter and receiv-
er. 

A spread spectrum transmission offers three main
advantages over a fixed-frequency transmission. Its sig-
nals are highly resistant to narrow band interference.
The process of re-collecting a spread signal spreads out
the interfering signal, causing it to recede into the back-
ground. This makes spread spectrum signals difficult to
intercept. A frequency-hop spread spectrum signal sim-
ply sounds like an increase in the background noise to a
narrow band receiver. 

Spread-spectrum transmissions can share a frequen-
cy band with many types of conventional transmissions
with minimal interference. The spread spectrum signals
add minimal noise to the narrow-frequency communi-
cations, and vice versa. As a result, bandwidth can be
utilized more efficiently. 

Frequencies used in FHSS
The FCC allows the use of spread spectrum technol-

ogy in three radio bands: 902-928 MHz, 2400-2483.5
MHz, and 5752.5-5850 MHz for transmission under 1
watt of power. This power limit prevents interference
within the band over long distances. 

In the US, FCC part 15 on unlicensed systems in the
900 MHz and 2.4 GHz bands permits more power than
non-spread spectrum systems. Both frequency hopping
and direct sequence systems can transmit at 1 watt. The
limit is increased from 1 milliwatt to 1 watt — a thou-
sand times increase.  

When we say 900 Mhz we actually mean 902-928 MHz
(North America only). And with 2.4 Ghz we mean
2.400–2.484 GHz (North America and Europe).
Operating at 900 MHz yields significantly longer range
(approximately two times) than what is possible at 2.4
GHz. However, 900 MHz solutions are permissible in
fewer countries. It can be used in North America, but
integrators for markets in Europe must use 2.4 GHz solu-
tions. For global acceptance I recommend that you stick
with 2.4 GHz. 

IInntteeggrraattiinngg  WWiirreelleessss  TTeecchhnnoollooggyy  
wwiitthh  WWeeiigghhiinngg

By Jan Borge, Engineering Manager, Western Scale Co. Ltd.
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Radio Power Output
Different radio manufactures offer different radio out-

put power. The best price/performance (for our indus-
try) that we have found are radio systems with 100-125
mW output power. We recommend that you keep data
rates to 9600 bps for optimal distance. Some examples
radio power:

• 1 watt, 900 MHz — up to 3,000 feet (900 m) indoors;
14 miles (22 km) line-of-sight outdoors

• 125 mW (19200 K bps) — up to 1,000 feet (300 m)
indoors; 2 miles (3.2 km) line-of-sight outdoors

• 125 mW (9600 bps) — up to 1,500 feet (450 m)
indoors; 7 miles (11 km) line-of-sight outdoors

• 5 mW 900 MHz — up to 300 feet (90 m) indoors;
1,000 feet (300 m) line-of-sight outdoors

• 1 mW — up to 100 feet (30 m) indoors; 300 feet (100
m) line-of-sight outdoors

The cost of wireless systems is in many cases becom-
ing cheaper than pulling copper wire. Here are some
applications where wireless benefits:

• Installing equipment after the site is paved
• Costs of trenching prohibited
• Conduits are frozen for the year
• Scale moved to the other side of the road!
• Scale is on other side of underground power line
• Scale house moved 1,000 feet away
• Mobile equipment (loaders)
• Lightning (reducing earth potential)

ZigBee — The Power of the Mesh
ZigBee is designed as a low-cost, low-power, low-data

rate wireless mesh technology. Built on the IEEE 802.15.4
standard, it is well suited for a wide range of applications
in every industry. Reliability through meshed connec-
tivity allows large area network coverage without being
tied to complex, costly proprietary solutions.

ZigBee Networks include PAN (Personal Area
Network) which uses a specific 16-bit PAN ID. A ZigBee

Coordinator “forms” the network:
• Node “0”
• Chooses radio channel (can listen for noise)
• Specifies PAN ID
• Chooses security model in effect
• Starts network formation process using specified

network parameters
• Network includes routing and non-routing devices

Types of ZigBee Devices
There are two classes of devices: FFD (Full Function

Device) and RFD (Reduced Function Device). The FFD
device can act as a ZigBee router as well as a coordinator.
It helps form the mesh and route data, and can also per-
form any other function such as sensing. The RFD
device, however, can’t act as a router — only an end node.
It is used with sensors, actuators, etc. that don’t need to
route data. 

ZigBee Applications in Weighing
For weighing applications only a PAN and RFDs

would be needed. We simply replace wires in weigh pads
with ZigBee nodes. Popular applications include improv-
ing forklift scales by replacing coiled cable with a bat-
tery powered wireless link. Crane scale applications are
also ideal candidates for use of ZigBee wireless technol-
ogy.

ZigBee Benefits
• Extreme low power
• Robust self healing communications
• Cheaper than wire approaching $3 a node in low vol-

ume
• Easy for engineers to design with

A mesh of nodes.

Crane scale applications use of ZigBee wireless technology.
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This paper describes the application of train
weighing technology, called Weighline, for
determining the number of passengers on

board the trains. This system supplies a variety of infor-
mation in real time for the purpose of  determining oper-
ating variables that impact  the quality of service and
the overall efficiency. 

The operating variable obtained from the system of
most interest is passenger demand. Other operating
variables determined by the system are passenger den-
sity, frequency, intervals between trains, percentage
occupation of the rolling stock and the transport sup-
ply. This information is supplied in different forms or for
each train.

The most significant characteristics of this system are
the consistent dynamic repeatability of the measure-
ments and the low error rate among them.

Passenger Counting
The interest a metro has in knowing the daily pas-

senger demand is long standing. Historically, different
methods have been used to gauge demand, including
estimates based on interviews with passengers regarding
journey start and end, direct counting of passengers on
board the trains and at the stations.

Direct passenger counting is fairly reliable, but
because of its high cost it cannot be repeated at the
desired frequency. On the other hand, the estimate
based on passenger interviews concerning the start and
end points of their journeys is based on the measure-
ment taken on a typical day and from it passenger
behavior is extrapolated to the rest of the year.

The adoption of the Weighline system, which hither-
to was widely used for determining the weight of prod-
ucts transported on freight trains, represents an impor-
tant advance in obtaining actual demand information
and other operating variables in real time. 

The purpose of the automatic passenger counting
system is to determine the number of passengers trav-
elling between adjacent stations in real time and while
trains are in-motion. A pilot system was installed in May
2002, between the stations of Los Héroes and La Moneda
on line 1, which is the line most in demand on the net-
work. The pilot study proved satisfactory and as a result
of this, four additional systems were installed, and two
more are currently being installed at other points and

on different lines of the Metro S.A. network.

System Technology
The technology used to count passengers involves

recording the dynamic weight of the train and identify-
ing the train the moment it passes over the measuring
transducers. The system comprises three main elements:
dynamic Weighline weigher, AVI (Automatic Vehicle
Identification) reader and a central PC.

The Weighline weight sensing system and the AVI
reader collect data from each train, which are then trans-
mitted via an optical fiber link to a central PC, where the
number of passengers in each coach of the train is cal-
culated. 

The information on hourly demands, density, num-
ber of passengers and percentage occupation per coach
in the last 10 trains is displayed graphically on the screen
of the central PC. It is also possible to export the histor-
ical information for subsequent analysis. The system is
automatically self-monitoring.

The Operating Principle 
The dynamic Weighline weigher is based on the mea-

surement of shear forces by means of strain gauges
bonded to short sections of running track formed from
steel I-beams. The strain gauges are strategically
attached to the web of the beam on the neutral axis and
they convert the strains generated by the wheels as they
pass over into electrical signals. The magnitude of the
signal is directly proportional to the wheel weight. The

AAuuttoommaattiicc  PPaasssseennggeerr  CCoouunnttiinngg  SSyysstteemm
Presenter: Paul Hines, General Manager, Avery Weigh-Tronix

Paper Authors: Arturo Albornoz Wegertseder and Conrad Ziebold Van Aken

Figure 1. Diagram of the Passenger Counting System
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measurements are made at the normal line operating
speeds which is in the range 60 to 70 km/h.

At the same time as the train is being weighed, the AVI
reader automatically records the train’s unique identifi-
cation number from a radio frequency transponder
attached to one of the coaches. The PC located at the
Control Center uses the train number to obtain the tare
weight of each coach from a database. The tare weight is
used in calculating the number of passengers carried.

As a train passes over the system the weight of each
coach is recorded and stored. Immediately after the
complete train has been weighed the individual coach
weights and the train number captured from the AVI
reader are collated into a train packet that is transmitted
over the fiber optic link to the central PC.

On receipt of the train packet, processing of the data
commences. The number of passengers carried per
coach is calculated by subtracting the tare weight from
the actual weight and dividing the result by the average
weight of a passenger. Both the tare weight of the coach-
es and the average passenger weight are obtained from
data held in the PC. The results of these calculations are
used as the base data to calculate the other operating
variables that the system produces. The variables are
presented in the form of on-screen graphs, printed
reports and exportable Excel files.

Methodology
The methodology is presented in two parts. The first

part describes the procedure for calculating the opera-
tive variables, and the second describes the methods of
checking and calibrating the system.

Method of Calculating Operative Variables      
The method of calculating the operative variables is

described by means of equations whose input informa-
tion is that supplied by the systems described in the pre-
vious point.

The central PC has the tasks of processing, generating
and supplying the reports, which may be defined by the
user (number of trains during a period, pre-defined
hourly period, etc.).

a) Number of Passengers.
This refers to the number of passengers transported

by a coach, train or within a predetermined hourly peri-
od.

For one coach this value is calculated as:

Where,  C = Number of passengers expressed in [
passengers]
G = Weight of each coach (tons)

T = Tare weight of the coach [tons] previ
ously stored in the system database
W = Average weight of one passenger [kg], 
determined by measurements    

b) Density of Standing Passengers.
This value is calculated for each coach from equation

(2) shown below:

Where, D = Density of the coach [passengers/m2]
C =Number of passengers per coach [pas
sengers]
S = Number of seats per coach [as system 
DB configuration]
A = Floor area of the coach for foot passen-
gers [m2], system BD configuration

This value is calculated on the assumption that all the
seats in the coach are occupied at the time of the mea-
surement.

c) Percentage Occupation of a Coach.
The percentage occupation is calculated from the fol-

lowing function:

Where, OC = Percentage occupation of the rolling 
stock [%]
C = Number of passengers in the coach 
[passengers]
P = Maximum number of passengers per 
coach [passengers], system’s DB configura-
tion.

In addition to these variables derived from the train
weighing calculation, it is also possible to use the facili-
ties of the system to obtain information on interval, fre-
quency and transport supply.

d) Supply
The use of the system for calculating the supply (the

maximum number of passengers that can be carried on
all the trains of a given type during a defined time peri-
od) is expressed by the following equation:

Where, Ot = Transport supply during the period of 
time t [passengers/unit of time]
KTj

t = Number of trains T of configuration j 
during the period t [number of trains]
CTj

t = Configuration j of train T in period t
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The information on the number of trains and its con-
figuration is obtained from the report generated by the
system with the report generating program of the PC
that collects the information.

e) Frequency.
The frequency is calculated using the following for-

mula:

Where, Frt
j = Frequency of the trains travel-

ling between stations j in period t
NTt

n, j = Number of trains n during 
period t travelling between stations j

f ) Interval.
The interval is defined by the average intervals during

the period observed. This is represented in equation 6.

Finally, the interval in period t is defined by:

All the information supplied in equations (1) to (7) is
stored in the PC whose task it is to collect the informa-
tion deriving from the system.

Method of Calibrating the System
a) Static Weight Calculation    
The static calibration of the system is carried out by

means of a test rig that applies a variable force within
the range 0 to 80,000 N to all the weighing transducers so
that the entire weight measuring range is verified. This
calibration is carried out annually.

b) Calibration of Dynamic Weights.
To carry out the dynamic calibration various passes

are made of the empty train type. The result of this is a
certain error level associated with the speed of travel
across the measuring point. Since the distribution of
error for a certain speed of travel is small, it may be cor-
rected by making a dynamic weight correction adjust-
ment. An example of this is shown in Figure 2.  

The weight values of the empty trains are checked
periodically. This calibration is important because minor
errors in the tare weight of the train, are reflected as a
loss or gain in the number of passengers determined by
the system, and ultimately in errors in the operating vari-
ables and other parameters derived from it.

c) Passenger count calibration.
The loaded calibration is focused mainly on obtaining

the average weight of the passengers, which has a sea-
sonal variation. The original average weight was deter-
mined using a population of 130 persons selected at ran-
dom and from this sample the average weight was cal-
culated to be 70 kg.

In order to fine tune or carry out adjustments to this
average weight, manual spot passenger counts are then
made and compared with the value determined by the
system.

If there are substantial differences, the tare weight of
the coach is subtracted from its total weight and the
result is divided by the value of the passengers obtained
from the manual counting to give the new average
weight of the passenger. This is carried out using a rep-
resentative population. 

The intrinsic error of the system, which depends on
the number of passengers in the coach, assumes an
average passenger weight of 70 kg.

Results
The results are divided into two groups, the first relat-

ing to the operating variables supplied by the system
and its level of confidence, and the second presenting
the results of the calibrations and inspections of the sys-
tem.

Results of Operating Variables
The operating variables of demand, density and per-

centage occupation of the rolling stock are supplied by
the system in real time. All the other operating variables
are derived from the report supplied by the system for
the period requested.

An example of the results of the operating variables
is given in Table 1, together with graph 1, which shows
the density in the morning peak period from which oper-
ational conclusions are drawn.

Figure 2. Dynamic weight correction adjustment
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Results of Calibrations and Inspections    
The results of the calibrations enabled us, among

other things, to gradually improve the level of efficiency
of the system, particularly with regard to its fine-tuning
and calibration. This is illustrated in Table 2.

Conclusion
The results obtained from the current load measuring

systems must be considered complementary since the
SEM system (Statistical Load Measuring System) sup-
plies information on the travelling intentions of the pas-
sengers. This is done by locating the points of highest
load and an estimate of the demand and the weighing
system which, for its part, supplies information on the
actual demand at the intermediate station showing the
highest load on the network and the actual density relat-
ed to the average weight of the passengers.

The relevance of implementing this technology is its
significant contribution to determining the actual
demand and real time density of the passengers at the
intervening station of highest demand. This enables the
supply variable to be adjusted at this point in the period
of interest, while at the same time improving other vari-
ables such as frequency and interval and positively influ-
encing the quality of service offered by the company. 

The repetitivity of the measurements of the system
and their values is high, thereby guaranteeing the relia-
bility of the results.

Moreover, this technology enables the operative vari-
ables to be controlled in real time, thereby reducing the
decision-making times, which in turn enables suitable
operational tactics to be implemented to optimize
resources.

Graph 1.   Shows the density of the a.m. peak-hour (rush hour)
period for the same day as that to which Table 1 refers. Here the

peak at 8:20:20 represents the train standing in Los Héroes
station, which represents an improvement of operational tactic

and the quality of service while optimizing the use 
of the rolling stock.

Table 2. The results of seven passes of the same train loaded
with 1110 bags of sand, simulating the passenger load. The above
information shows that the system is highly efficient between

passes of the same train and has an 
error distribution of only 0.85%.

Table 3. The result of a comparative measurement carried out in
August 2002. The differences shown are small in most cases.
Since the date was in mid-season there was no adjustment of

the average weight of passengers in this case.

Table 1. Shows a summary of the operating variables extracted from
an archive maintained by the system.
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Concrete is made from sand, crushed stone,
cement and water, plus various chemicals that
nowadays have a major influence on the prop-

erties of the concrete. Sand and various sizes of stone
are held in bins and dispensed into a scale hopper or
conveyor scale (a conveyor with raised “skirts” mounted
on load cells). Cement is held in silos and dispensed,
usually by screw conveyor, into a scale hopper. These
scales are then discharged into a mixer, along with water
which is metered or weighed, and the various chemical
“admixtures”, which are metered into measuring “sight
glasses” and subsequently discharged into the mixer.
After mixing for a time  the mixer discharges into a buck-
et, a ready-mix truck or onto conveyor belts that convey
the mixed product to its place of use.

When load cells began to be used in concrete pro-
duction, various
analog controllers
appeared.  Scale-
Tron built one of the
first digital con-
trollers in the early
‘70s. A load cell to
digital converter fed
digital weight sig-
nals to various func-
tional modules that carried out tare operations and
weight comparison with “setpoint” values to open and
close the feed gates and conveyors. The dozens of TTL
chips used in these systems made them very prone to
electrical noise, tedious to build and test, and required a
lot of service once installed.

Second generation control systems were designed as
soon as microprocessors were available. The new
“micro-computer” concept used a number of circuit
boards in a rack. Each board had a function, from the
Central Processor Unit to the various I/O or Input /
Output boards that connected through solid state relays
to the motor starters and valves in the plant. A two-line
digital display showed weights in the scales, as well as
menus and alarm messages. These systems were easier
to build than the first generation non-computerized sys-
tems, were less prone to noise and were more reliable.
They were limited in flexibility, however, and had to be
integrated into a manual control panel using relays,
switches and lights.

The third generation used the then new concept of
“personal computer” (the early IBM XT) to provide an

excellent operator interface using the Basic language.
Interconnected weight indicators, Programmable Logic
Controller (PLC), manual switches lamps and the PC
computer, mounted in a rack inside the control panel,

CCoonnccrreettee  BBaattcchhiinngg......

AA  HHiissttoorryy  aanndd  GGeeooggrraapphhyy  ooff  CCoonnccrreettee
BBaattcchhiinngg  CCoonnttrroollss  aanndd  

RReellaatteedd  EEqquuiippmmeenntt
By Robin Shepherdson, President, Scale-Tron
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allowed an unlimited number of scales, ingredients and
concrete mixers to be controlled easily and reliably. In
addition, the computer, using the MS-DOS operating
system, was able to store hundreds of formulas and pro-
duce complex reports based on a database of ingredi-
ent usage, production, inventory and more. Most con-
crete batching controllers today still use this concept
since the software is easy to design and the hardware is
readily available. It is hard to maintain, however,
because of the complex interconnections. In addition, it
now relies on Windows® and the computer hardware is
not designed for long term industrial usage, making
replacements commonplace.

The fourth generation eliminates these problems and
creates an extremely reliable control system by replacing
the PC computer with an industrial touch screen. In the
mid 90s these screens acquired enough intelligence to
be used, in conjunction with a PLC, for the operator
interface. Being tightly integrated with the PLC, a control
system can easily be designed, with inputs from load
cell analog transmitters and digital I/O controlling all
plant functions. The control system becomes simple
with few interconnections. This, in turn, makes it easy to
maintain. The industrial quality electronics and robust
software run reliably in harsh concrete production envi-
ronments and the touch screen provides a user-friend-
ly interface for the operator. Touch buttons replace all

of the manual switches and lights, eliminating the giant
panels of before and shrinking controls to a suitcase-
sized package. A PC computer is often used, but only to
collect production data and provide a database for
reports of production, inventory, etc. This computer,
when connected to the Internet, can provide a pathway
for on-line fault diagnosis and repair, almost eliminating
the need for technicians to visit the plant once up and
running.

In precast applications (where concrete products are
made within a plant), Demand Stations on the produc-
tion floor can control the ordering of concrete, allowing
the control room to be unattended.  Examples are
Emirates Precast in Dubai, Con Cast Pipe in Guelph
Ontario, Hanson Pipe in New Orleans and various oth-
ers from Alaska’s North Slope to the islands of Hong
Kong.

Moisture Measurement
During automation of many concrete plants, it

became obvious that measurement of the moisture in
the aggregates is critical to the process. In the early 90s,
a moisture sensor was developed using a microwave

measurement technique. This has been refined over the
years and well over 1,000 units are in use throughout the
industry. As well as in concrete, these sensors have appli-
cations in many powdered and granular solids, includ-
ing grain and chemicals.

A variation of the moisture sensor has also been
developed for use in concrete mixers. Here, the abrasion
of the sensor’s faceplate is severe and a new ceramic
material, silicon nitride, has been used with great suc-
cess. This material is hard enough to last for 10 to 20
years in the fastest mixers, mixing the harshest aggre-
gates. Special averaging techniques are used in this
application to smooth the variations caused by the
material as it is mixed.
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Measure Stored Material by Weight
Another important area is measurement of the mate-

rial in the cement silos. Level measurement using ultra-
sonic devices is unreliable in cement silos, while radar
measurement is expensive and not accurate enough for
inventory. A method of measuring the stress in the silo
legs allows accuracy within 2% and measures weight
directly — not volume or level. The first method was to
attach strain gauges directly to the legs, effectively turn-
ing the legs into compression load cells. A new refine-
ment is to attach a sensor to the leg by bolting.  This sen-
sor measures extension/compression directly and has
a built-in mechanical amplification to give a signal sim-
ilar to a conventional load cell. The results can be dis-

played either on a bar-graph meter which also has a dig-
ital display of weight in tons, or can be coupled to the
plant’s Local Area Network to allow bar-graph displays to
be viewed on any computer using a web browser. 

This system also allows the data to be uploaded to a
central database through the Internet connection. Thus,
data from all the silos located at plants in many different
locations can be centralized and viewed on a single web

site, using password protection for each user. This data-
base, www.siloweigh.net, has also been connected to the
cement supplier’s ERP system to automate the ordering
and delivery service. In this way it is hoped to revolu-
tionize the ordering/dispatching service in the major
cement companies of the world.
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In the Pacific Northwest, electronic scales first
appeared on logging trucks in 1970. These scales,
using strain gage technology, began replacing

existing on-board scales that were based on air or
hydraulic pressure.

A typical logging truck in the Pacific Northwest uses
a configuration known as a “long logger”. There are
many different configurations of logging trucks
throughout the world.  Figure 1 shows a heavy load
being hauled in Canada. Different regulations in
Australia allow the use of “road trains” as shown in
Figure 2. Much of Australia’s timber is cut to shorter
lengths for export. Different truck and trailer designs
require different approaches to incorporate a weighing
system into the vehicle.

On-board scales need to operate in very harsh envi-
ronments such as in refuse vehicles where ruggedness
and reliability are important. Operators depend on real
time scale data to operate their vehicles at maximum
efficiency.

On-board scales are not new. US patents for on-
board scales go back around 100 years. Even back then
it was recognized that knowing the payload weight was
important in certain situations. Some early log truck

operators hung a chain from the vehicle’s frame to
indicate the amount of suspension sag due to the load.
It was inexpensive and rugged but not too accurate.

Improved Accuracy and Reliability
There have been significant improvements in accu-

racy and reliability of electronic scales over the years.
They have replaced other types of scales where accura-
cy and ease-of-use is important. These improvements
include electronic communications that work in harsh
environments with user friendly electronics. The
improvements have been key to user acceptance.

As the user base grew, new weight sensors had to be
developed to address the various vehicle designs.
These included: fifth wheel load cells; center hanger
load cells; single point load cells; load cells that work
with various spring suspensions; air sensors for air ride
suspensions; and hydraulic pressure sensors for lift
cylinders.

Today, there is a wide range of sensors available
allowing on-board scales to be installed on many dif-
ferent types of trucks. Still, there is not a solution for
every truck.  Development of new sensors is a continu-
ing process.

Benefits of On-Board Scales
Operating a truck at maximum efficiency translates

directly to bottom line profit. This is especially impor-
tant with today’s high fuel prices. By maximizing
weight on axle groups, the user can improve the effi-

OOnn--BBooaarrdd  WWeeiigghhiinngg  —   
WWaassttee  aanndd  LLooggggiinngg  IInndduussttrriieess

By Keith Reichow, President, Stress-Tek , Inc. (Vulcan On-Board Scales)

Figure 1. A heavy load being hauled in Canada.

Figure 2. Australia allows the use of “road trains”.

Figure 3. On-board scales make a big difference in reducing
maintenance costs.
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ciency of hauling operations by quickly and consis-
tently loading to legal limits. The results from a
research group in Canada, shown in Figure 3, illus-
trates the dramatic difference in how a logging truck is
actually loaded when it is equipped with on-board
scales. Under and overweight loads are greatly reduced
on the truck with scales.

On-board scales make a big difference in reducing
maintenance costs. These savings are very noticeable
by maintenance personnel. They have found that
properly loaded vehicles save money on brakes, tires,
suspensions, transmissions and other related equip-
ment.

Increased safety is another benefit that is becoming
increasingly important. In addition to avoiding over-
weight fines, a correctly loaded vehicle has safe break-
ing distances and a reduced chance of tipping.

Design Challenges
The almost unlimited number of truck and trailer

designs requires continuous development to address a
growing market. There are some types of vehicles that
just can’t be scaled economically because they are
designed with multiple load paths to spread out the
weight to avoid stress concentration.

The sensors and electronics for on-board scale sys-
tems are quite varied to address different worldwide
requirements. Industrial markets have different needs.
International and geographical markets have unique
requirements. There are a variety of manufacturers of
trucks, trailers, bodies and suspensions. And there is
the problem of market fragmentation. 

These are the challenges facing a company that is in
the business of supplying on-board scales for the
trucking industry. On-board scale manufacturers must
have a diverse product line. There are few opportuni-

ties for medium to high production of on-board scales.
There is a high degree of engineering required for cus-

tom sensors, electronics and applications. A strong
technical support base is required as well.

Photoelastic Stress Analyses
Figure 4 shows one technique for developing a sec-

ondary sensor for measuring deflection in an existing
vehicle suspension component. These sensors aren’t as
accurate as a load carrying load cell, but for some
applications their lower cost and ease of installation
make them a good choice.

A special type of plastic is bonded to a structural
member. When the member is put under load, its sur-

face strains are transferred into the plastic. When
viewed under polarized light, these strains appear as
colors (Figure 5). Using special instruments, the colors
can be interpreted and quantified.

The purpose of the equalizing beam test shown in
Figure 5 was to locate the neutral axis for bending on
the beam. A sensor would then be developed to mount
on the neutral axis and measure the deflection along
this axis. As load is applied, color bands appear on the

side of the beam. The upper surface is in compression
and the lower surface is in tension. Between these two
surfaces, the neutral axis appears as a horizontal white
area. The location of the neutral axis is now well
defined, and a transducer can be designed to take
advantage of the beam’s stress pattern.

Myriad of Load Sensors
One of the most common types of load cells for

Figure 4. One technique for developing a secondary
sensor for measuring deflection in an existing 

vehicle suspension component.

Figure 5. Strain pattern in the equalizing beam under load.

Figure 6. Here is an example of how a double-ended shear beam load
cell is being used to support a fixed log bunk.
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trucks is the double-ended shear beam. They are avail-
able in different capacities and sizes. These cells struc-
turally attach the load-carrying device to the truck
frame. They must accurately measure vertical forces
while being exposed to horizontal loads, bending and
twisting.

Double-ended shear beam load cells are used to
support a fixed log bunk as shown in Figure 6. Beams
are also available to support a rotating log bunk. Shear
beams can also be used to support a truck body, such
as a refuse truck.

The vehicle shown in Figure 7 is a refuse truck that
has its body supported on six load cells, which are tied
to the frame. Mounting the cells on the side of the
frame minimizes any height increase of the body.
Notice the small gap between the body and truck
frame. The entire load of the body goes through the
load cells.

Double shear beam load cells are modified so they
can weigh the load on a fifth wheel. Different designs
are required for fifth wheels by different manufactur-
ers. Figure 8 shows an example of how the load cell
supports a fifth wheel. Two cells are used, one on each
side of the fifth wheel. In this photo, the trailer is rest-

ing on the fifth wheel.
Shear pin load cells have been developed to mea-

sure forces carried by an existing structural pin on the

truck. Most of these are
used as a pin in a hinge
joint. 

Figure 10 shows how
the shear pins are used
in the rear hinge assem-
bly for the dump box.
The lift cylinder force is
measured by a hydraulic
pressure sensor. This
information is fed to the
display meter, which
then calculates the pay-
load being carried. To measure the weight, the box
must be lifted slightly off the frame so all the load goes
through the hinge and lift cylinder.

In some cases, a load cell is used to structurally tie
the vehicle frame to the suspension. Figure 11 shows a

common con-
f i g u r a t i o n
seen in log-
ging trucks
operating in
the Southeast.

In a refuse
truck applica-
tion, photoe-
lastic technol-
ogy was used

to develop a
lifting arm that could dynamically weigh the load on
the arm both going up and coming down while dump-
ing a container into the truck (Figure 12). The differ-
ence in the two weights is the net weight of refuse that
was picked up.

An example of how a double-ended shear beam load
cell can be used to measure the weight being carried by
a tandem axle equalizing suspension is shown in
Figure 13. The cell is subjected only to the vertical
forces. The horizontal forces that keep the axle in posi-

Figure 9. Shear pin load cells have
been developed to measure forces
carried by an existing structural 

pin on the truck.

Figure 10. On-board scale system for a dump truck.

Figure 7. This vehicle has its body supported on six load cells.

Figure 8. An example of how the load cell supports a fifth wheel.

Figure 11. A load cell is used to structurally tie the 
vehicle frame to the suspension.
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tion are routed around the cell.

Other load cell configurations include: 
• Center hanger spring suspension for use on log-

ging trailers
• Center hangers with spread axle spacing for longer

rockers
• Bending beam load in different shapes and sizes —

usually used to tie the body to the truck frame where
low height is important.

• Secondary transducers attached to a load carrying
structural member and can measure extremely small
deflections in the structure.

• Air and hydraulic sensors used to measure pres-
sure in air suspensions and lift cylinders. 

Meters for on-board truck scales can display multi-
ple channels (Figure 14). It is a common requirement
to know the weight being carried by each axle group.
Other capabilities include dynamic weighing, record

keeping, storing additional information such as time,
date, customer, type of material, ability to communi-
cate with another on-board computer, etc. Wireless
displays make it possible to view the current payload
weight remotely. This allows a person to monitor the
payload weight while the truck is being loaded.

The market for on-board truck scales continues to
grow on a worldwide basis. Integration of wireless
communication and GPS technology is making weight
data even more usable and valuable.

Figure 12. This is a typical front-loading refuse truck 
with instrumented lifting arms.

Figure 13. How a double-
ended shear beam load cell
can be used to mesure the
weight being carried by a
tandem axle equalizing sus-
pension. Figure 14.  Meters for on-board truck scales.
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Welcome to the State of Missouri. We appre-
ciate your choosing Kansas City to have
your meeting. 

Kansas City traces its beginnings to 1812, the year
Missouri was admitted to the Union. A Frenchman from
St. Louis, Francois Chouteau, came up the Missouri
River and established a trading post. John Calvin McCoy
likewise was interested in selling and trading, he opened
his store inland on the Santa Fe Trail at Westport in 1833.
It was located about four miles south of Chouteau’s trad-
ing post. 

After rejecting city name ideas such as Port Fonda,
Rabbitville and Possum Trot, they decided to name this
city the Town of Kansas, after the Kansa Indians that
inhabited the area. In 1840, the Town of Kansas had 500
residents. In 1853, it had an area of nearly a square mile
and a population of 2,500 people, it is now 316 square
miles, and its population has grown to 435,000.

Today, known as Kansas City — the city of fountains
— it is also known for its foreign trade zone, its under-
ground storage industry and its automobile assembly
plants.

Division of Weights and Measures
The State of Missouri, Department of Agriculture,

Division of Weights and Measures has four programs: 1)
Metrology/Moisture Meter; 2) Device and Commodity
Inspection; 3) Fuel Quality; and 4) Petroleum/
Propane/Anhydrous Ammonia.

Metrology/Moisture Meter Program
The Metrology/Moisture Meter Program administra-

tion is responsible for a
metrology specialist, 1.5
inspectors and an
administrative support
staff. This group is
responsible for NIST
traceable mass, volume
and length standards
and lab certifications.
The certification pro-
gram of all registered repair technicians’ equipment is
maintained as well. Grain moisture meters and associ-
ated equipment (scales, thermometers, charts) are also
handled by this group.

Device and Commodity Inspection Program
The Device and Commodity Inspection Program is

under the direction of Steve Gill. Over the past 10 years,
he has lost, due to funding cutbacks, five small scale
inspectors, one large scale inspector and three admin-
istrative staff. Today, Steve supervises a Weights and
Measures Inspector II, one administrative staff and 20
Weights and Measures Inspectors I.

This group is responsible for inspecting and testing all
commercial weigh-
ing and measuring
devices on an
annual basis (6,000
large capacity and
19,000 small capac-
ity scales). No
petroleum devices
are a part of these
inspections.

Missouri State law adopts the most recent edition of
HB44, HB130 and HB133. Since 1989, we have required
all new scales to be NTEP approved. Missouri has recip-
rocal agreements with other states and uses a voluntary
registration program for servicemen.

The commodity inspection program includes the
inspection of eggs to ensure proper grade, size and stor-
age conditions. It issues 5,000 egg licenses (5,500 in
Y2000) to retailers, dealers and processors in Missouri.
They issue 150 licenses (160 in Y2000) to milk proces-
sors and distributors in the state.

This department also collects fees for egg and milk
licenses and weighing and measuring devices. It
inspects pre-packaged merchandise, enforces method
of sale regulations, inspects electronic price scanners
and inspects taxi meters. The commodities group also
handles the enforcement of country of origin labeling
of foreign beef, pork or mutton.

Fuel Quality Program
Kevin Upschulte is the administrator of the Fuel

Quality Program, along with an assistant administrator.
He has five Chemist III, three fuel device safety inspec-
tors, as well as an administrative support staff.

This group inspects 60% of the 4,050 (5,000 in Y2000)
filling stations, airports and marinas annually — 90% of
the terminals are inspected monthly.

WWeellccoommee  ttoo  MMiissssoouurrii
By Ron Hayes, Missouri Department of Agriculture W&M Division
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In our state-of-the-art laboratory, we perform fuel
quality test on gasoline, diesel, kerosene, heating oil, E-
85, jet fuel, aviation gasoline and racing fuel. We test for
octane, distillation, RVP, sulfur, Saybolt color, cetane
index, water, sediment, flash point, cloud point, copper
corrosion, oxygenates (alcohol and ethers), density, gum
and infrared spectra.

Petroleum/Propane/Anhydrous Ammonia Program
The administrator for this program is Kerry Kaullen.

The department has 24 people: three fuel device safety
specialists, 18 fuel device safety inspectors (26 in Y2000),
and two administrative staff.

This group inspects and tests all motor fuel dispens-
ing devices (gas pumps, delivery truck meters and rack
meters) plus inspects and tests LPG (propane) delivery
truck meters. Safety inspections are also conducted by
this group at service stations, bulk plants, marinas, air-
ports, anhydrous ammonia installations (Propane

Commission now oversees
LPG).

Today, the department is
responsible for 4,050 service
stations (4,796 in Y2000);
76,880 products/blends
(67,956 in Y2000); 16,502
cabinets (18,519 in Y2000);
5,220 above ground storage
tanks (7,585 in Y2000); and
7,955 underground storage
tanks (8,502 in Y2000).

The annual pressure tests of LPG systems at schools,
nursing homes and hospitals now falls under the juris-
diction of the Propane Commission, which also investi-
gates accidents and inspects LPG-powered school buses. 

The Missouri Department of Agriculture investigates
accidents involving petroleum products and anhydrous
ammonia.



There are thousands of “Ramsey” belt conveyor
scales in use the world over. They are currently
supplied under the brand of Thermo Scientific,

and are manufactured in several different Thermo Fisher
Scientific factories.

Belt conveyor scales have been in use by bulk mater-
ial handling industries for many years beginning with
complex mechanical systems to today’s high tech elec-
tronic/electro-mechanical systems. These devices are
designed to measure a moving load on a belt conveyor,
provide the instantaneous rate of flow of that material
and the total mass that has passed that particular point
of the conveyor. In order to provide a reasonable level
of accuracy, a belt conveyor scale must have the follow-
ing: a device to measure the exact speed of the belt; a
device to measure the load of the material at a fixed point
on the conveyor; and be capable of discerning the dif-
ferences between dynamic forces and the actual mater-
ial load.

Most of today’s belt conveyor scales use a strain gauge
load cell mounted in various structural designs to mea-
sure the weight of the load on the conveyor. Along with
a speed sensor, the weight multiplied by distance of trav-
el and time equals the weight per specific time period,
such as tons per hour. The various scale frame designs
each have limitations or features all with the primary
purpose of transferring the vertical material load to the

load cell without transferring the horizontal or vector
forces associated with the dynamic application. The level
of control of these forces determines the overall accura-
cy capability of the scale model. As belt speeds and
material handling system throughput demands increase
so do the vector forces and potential for undesirable
deflections that can result in weighing errors.

Belt conveyor scales are used in many different appli-
cations that require different levels of accuracy. In-
motion weighing ensures a continuous flow of material.
Alternatively, static batch weighing, while likely to pro-
duce higher weighing accuracies, is simply not practi-
cal due to the delays and surges of material into the
process. Belt conveyor scales are being used today in
applications including inventory control, blending of
various materials and for fee or custody transfer. The
first Ramsey branded belt conveyor scale was installed in
the Hanna Mining Groveland plant in Michigan’s
Menominee iron ore range in 1959. It was comprised of
an idler support frame, an LVDT (linear voltage differ-
ential transformer) strain sensor and a speed sensor. The
LVDT output signal was applied to a slide wire chart
recorder whose voltage output was combined with a
speed signal in an electronic totalizer to produce accu-
racies ±1% on a maximum capacity of 400 TPH (tons per
hour) being delivered at 350 FPM (feet per minute). The
current requirements of the various material handling
industries range from ±1% to ±1/8% for commercial use.
Typical applications for the lower accuracies are gener-
ally less than 1,000 TPH and have belt speeds that sel-
dom exceed 600 FPM. Most commercial applications
have capacity requirements between 1,000 and 5,000
TPH, and while common belt speeds are 500-600 FPM,
they can range to 1,000 FPM or higher.

As indicated earlier, as speeds and loads increase so
does the potential for error. The challenge thus becomes
not only to control the errors, but to actually reduce the
percentage of error as the speed and volume increase.
To put this into perspective, the more material that is
moved the more value is moved. The errors that are
acceptable with low volume systems cannot be tolerat-
ed in high capacity systems. Manufacturers continue to
develop different mechanical scale frames to control the
dynamic forces, yet the single most important part of
obtaining high accuracy weighing lies in the location
and installation of the belt conveyor scale. The location
must be in the lowest possible tension area of the con-
veyor to allow the material load to transfer to the scale
frame, and the installation must reduce the influences of
the conveyor system itself. These influence factors
include the impact and skirted area of the conveyor as
well as training idlers and curves, both concave and con-
vex.

The alignment of the scale area will ensure that the
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HHeeaavvyy  CCaappaacciittyy  BBeelltt  CCoonnvveeyyoorr  WWeeiigghhiinngg
By Bill Ripka, Thermo Fisher Scientific

Model 10-14 scale carrying coal.
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conveyor influences remain fixed over the operating
range of the system. The alignment standard for Thermo
Scientific systems is ±1/32 inch throughout a predefined
scale area in three planes. That is, the idlers in the scale
area must be located within ±1/32 inch in spacing, cen-
tering on the conveyor frame and in elevation. The ele-
vation is typically established at 1/4 inch above the nor-
mal belt line.

Considerations included in high accuracy scale frame
design are the deflection of the scale frame itself when
subjected to loads, and the expansion and contraction of
the frame due to temperature variations. The conveyor
manufacturer is responsible for controlling the same
effects when designing the conveyor support structure.
If the structure deflects beyond the alignment tolerance,
the scale error will exceed the allowable tolerances.
Therefore, it is necessary to modify the standard design
considerably when faced with extreme loading or harsh
temperature applications. The Ramsey brand has been
well recognized in many industries since entering into
dynamic weighing. Two of these industries will be dis-
cussed a bit further in the following, along with the
unique challenges being presented with previously
untried material transport volumes.

With copper prices at an all time high, copper min-
ing companies are moving ore in volumes never seen
before. Thermo Fisher Scientific recently provided a belt
conveyor scale to a copper mine located about 200 kilo-
meters north of Santiago, Chile. This copper ore mine
has been in full production since 2000. During that first
full year, they mined 34 million tons of ore to produce
298,900 tons of copper concentrate.1 Production
increased year over year with the 2003 production reach-
ing 113,300 tons per day. The new belt conveyor scale
supplied in March 2008 has a rated capacity of 16,300
metric tons per hour. If flow rates reach the typical of
most conveyor systems, or an average of approximately
80% of capacity, this system will deliver more than

300,000 tons per day.
The application required a significant evaluation of

the mechanical structure of the standard scale frame
and resulted in super-sizing the materials used to meet
the rigorous demands. The 133-inch belt width is the

widest conveyor that a Thermo Scientific belt conveyor
scale has been installed on. While the 920 pounds per
foot loading is not the heaviest load to be transported,
the combination of belt width and belt speed of 649 FPM
has the potential to crush anything not designed to
absorb the forces. 

The result of the additional structural material com-
bined with the actual material load supported over a 16-
foot long weigh span required the use of four load cells,
each with a capacity of 15,000 pounds. The standard
speed sensor and scale electronics were utilized in the
system delivery. To calibrate this belt conveyor scale, six
weights were supplied, each weighing more than 620
pounds. These weights attach to the conveyor stringers
and are stored directly above the scale frame. When cal-
ibration is required, a lever lowers the weights about 3/8
inch to rest on the scale structure representing the mate-
rial load.

Canadian Oil Sands Industry
Two hundred seventy five miles north of Edmonton,

Alberta,  is the town of Fort McMurray, the staging point
for the Canadian oil sands industry. Fort McMurray is
nearly the center of the Athabasca Oil Sands Reserve, an
area where some of the world’s fastest growth in mining
is occurring. The world demand for oil is increasing at
dizzying rates and this geographical area is stepping up
to meet these demands. The Athabasca reserve covers
approximately 16,250 square miles and estimates indi-
cate it holds between 1.7 and 2.5 trillion barrels of bitu-
men, a high carbon substance from which crude oil can
be refined. The potential yield is 1 to 1.5 trillion barrels of
crude oil; however, current technologies for recovery
have limits of an estimated 176 billion barrels. The mines

Overland conveyor moving copper ore from mine to 
processing plant. (Photo courtesy of Minera 

Los Pelambres Copper Mine, Chile)

The alignment of the scale area will assure the conveyor influ-
ences remain fixed over the operating range of the system.
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in the area operate around the clock, 365 days a year,
except for routine maintenance shutdowns.  This means
that even in the deepest of winter, when the tempera-
tures dip below -40º C, the equipment must still perform
at optimum accuracies.

The largest mining equipment in the world is oper-
ated in the open pit mines, excavating a sandy tar-like
substance that contains an average of 2.4 barrels of bitu-

men per ton. The primary extractors can handle large
amounts of the oil sand, and today many operate at rates
of 14,000 to 16,000 metric tons per hour. The mining
equipment necessary to move this volume of material
is nothing short of a modern marvel. Equipment in use
as late as the turn of the century has been retired simply
because it cannot move enough material fast enough to
meet demands. One such piece of equipment is a buck-
et wheel reclaimer that was built with a 44 foot diameter
wheel holding 24 buckets, each with a capacity of 1.8
cubic yards. The wheel, powered by a 12,000 hp motor,
was designed to scoop 54 buckets per minute. It was sim-
ply set aside as a museum piece as larger and more effi-
cient machines were designed and delivered. One of
these is an 89-cubic yard bucket drag-line. The mining
equipment loads the material into 400-ton capacity haul
trucks that transport the oil sand to primary crushers,
which discharge onto conveyors for delivery to tempo-
rary storage. Picture driving a truck with a top speed of 42
miles per hour with a box lip 22 feet above the ground, or
imagine filling its 1800-gallon fuel tank.

The storage conveyors and the production feed con-
veyors are where the use of belt conveyor scales is
required. These scales are used to control production
rates, ensuring the systems are not overloaded and to
confirm that the maximum throughput is being
achieved. Tonnage conveyed is compared with the bitu-

men output to ensure that the mining process is not
deviating from profitable seams of material. Along with
the high capacity flow rates, typically on 72- to 96-inch
wide conveyors, the extreme temperatures and nature
of the material present new challenges. When the air
temperature is above freezing, the bitumen runs out of
the sand and collects on everything. When the temper-
ature is below freezing, it can be as hard as a road sur-
face. These extremes cause the tarry substance to build
up on the belt and the conveyor idlers. This build up
causes the idler surfaces to become elliptical and results
in extreme vibration. This vibration, under a fully loaded
belt carrying 600 pounds-per-foot of material, has the
potential to destroy load cells or mounting hardware in
a very short period of time.

Thermo Fisher Scientific approached this application
with a heavy-duty variation of its standard model 10-14
full floating platform scale, supported by four load cells.
The load cells are supplied with capacities double or
triple what would normally be used to allow for larger,
stronger hardware sets. The resulting accuracies being
achieved range around ±4% to 5%. This is primarily due
to uncontrollable changes in tare load of 3% or more.
While this is not what would be considered high accu-
racy, it meets today’s needs as outlined by the industry.
Methods are currently being explored to control or mon-
itor the weight of the belt, which can then be used to
automatically adjust the scale zero resulting in higher
weighing accuracy.

With an average recovery cost estimated to be $36 to
$40 per barrel and a market value in May 2008 of $133
per barrel, production rates will continue to rise. Systems
with operating capacities of 30,000 metric tons per hour
have already been quoted. The planned expansion in
the Athabasca reserve between 2006 and 2015 exceeds
$100 billion. In 2006 the production from this area was
1.126 million barrels per day of bitumen. Projections
indicate that by the end of 2010 the production will
exceed 2 million barrels per day.2 Thermo Fisher
Scientific will be there as this industry grows, providing
high quality weighing and process monitoring solutions.

1. Mining volume data obtained from Los Pelambres
web site: http://www.mining-technology.com
2. Bitumen recovery rates, market pricing and mining
projections from
http://en.wikipedia.org/wiki/Athabasca_Tar_Sands
Resource: Province of Alberta, Canada:  http://www.oil-
sands.alberta.ca/519.cfm

Eighty nine-cubic yard dragline bucket (Photo taken at the 
Oil Sands Discovery Center display area north 

of Fort McMurray, Alberta)
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It’s somewhat of a shock to realize that I’ve been
around long enough to talk about a subject like
“evolution of truck scales” but quite a lot has

changed in my 45 years in the industry. It’s always inter-
esting to review history and how a person starts out and
gets to the present day.   

My personal history goes back to growing up in a fam-
ily of nine children and my father running a sand and
gravel business. My awareness of truck scales was when
he delivered a load that was on a route beyond the high-
way scales. Truck scale checkpoints were not too com-
mon, so when he did have to pass over the scales, he had
to purposely haul less than he would normally haul.
Back then, he sold by the cubic yard, which even I got
quite good at eyeballing when I loaded his trucks at 12 to
14 years of age.

When I was 14 my dad sold his business and went to
work as a Regional Supervisor for the Dept. of
Commercial Transport, which was the enforcement
agency for legalizing truck loads and licensing. By now
the government had installed many scales on the high-
way system throughout British Columbia. My dad had
the responsibility of oversight of a large area of south-
ern British Columbia.

Now the shoe was on the other foot, although he did
come to understand the importance of legal loads, and
the damage that overloaded trucks could do to the high-
ways.

After my wife and I were married, in 1963, I thought
more seriously about working in a career. Having grown
up around equipment, I had developed a keen interest in
mechanics and also seemed to have a level of mechani-
cal aptitude.

However, working on scales was not even on my radar
and it was the farthest thing from my mind. One day, my
dad called and asked if I would like to go for an inter-
view with a company that was servicing the highway
scales. With some reluctance, I agreed. Well, the rest is
history. Thus began my career in the scale industry.

I worked as an apprentice technician for a Fairbanks
dealer in Vancouver, BC, then Western Scale Co., then
another small service company, and finally settled in at
Robert Morse Corporation which at the time was the
parent company of Howe Richardson Scale. Robert
Morse had a factory in Quebec where they manufactured
fabricated steel railroad scales and in Vancouver con-
tracted with Mantle Industries who built the truck scales

also of fabricated steel including fabricated steel pipe
levers.

A lot of the older truck scales we serviced were
Fairbanks Morse cast lever scales. When we overhauled
a truck scale, we usually removed the weighbridge, then
the levers and then the pivots and bearings, ground
them to like new, or if they were worn beyond repair we
made new ones from bar stock including hardening
them. We would “gauge” the pivots, measuring the dis-
tance between the fulcrum and load pivot to make sure
that each main lever measured precisely the same
between the fulcrum and load pivot.

This could be a painstaking process because if the
gauges were not all precisely the same, the corner test
would reveal sloppiness and it meant removing the load
pivot, grinding, replacing it in the pivot way, re-checking
the gauge, and repeating the process until it was right. If
you were sloppy about the gauge, you paid for it later
when you reinstalled the scale and the corner test didn’t
come out and Weights and Measures rejected the scale.
Then you would have to jack up the scale, knock the
pivot out of the bad corner, re-grind it, knock the pivot
back in and retest it. This was literally the school of hard
knocks.

At Robert Morse Corp, we also fabricated weigh hop-
pers and gates including the levers complete with mak-
ing the pivot heads from scratch. We also manufactured
heavy industrial in-plant mechanical lever pit type floor
scales. Most were 20,000- to 40,000-lb. capacity.  This
meant that we also serviced them, which led to the pur-
chase of a small test truck on which we would carry 5,000
lbs. of test weights made up of 500-lb. weights.

The new truck needed to be outfitted with a hoisting
device for the test weights. The Service Manager asked
me if I would like to build the hoisting device. I was only
25 years old, had learned a little welding but had no
experience with layout and design. I said okay. I would
do it and asked if he had a design in mind. He said no;
you design and build it. So, I took the challenge, designed
and built an “A” frame with an I-beam, trolley and chain
hoist. Low and behold, it never collapsed and they were
still using it when I left the Service Dept. and went into
sales.

I look back at my experience there as an invaluable
time of training in the many aspects of the scale indus-
try including layout and design, fabrication and weld-
ing, precision machining and assembly of weighing

Evolution of Truck Scales
By Sam Friesen, Unitec Corporation
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components.
Another challenging aspect about that era was

mechanical dials and the associated mechanical print-
ers. It took a lot of patience and attention to the condi-
tion of every component of the dial to make sure that
every part was in perfect condition before you could get
it to calibrate accurately. On a truck scale, generally the
dial was 20,000 or 24,000 lbs. by 20-lb. graduations with
four drop-weights to bring the capacity up to 100,000
lbs. If there was 24,000 lbs. on the scale, lowering a drop-
weight would bring the dial indicator back to zero and a
window in the dial would show you had 24,000 lbs. on
the scale, and so forth. Needless to say, the dials were
quite a task to calibrate, especially if you had a Weights
and Measures inspector looking over your shoulder.

In the 1960s the scale companies in British Columbia
were in Vancouver so all of them had to cover the whole
province, some making more effort than others to cover
the market area. Each one it seemed had its own niche
more or less, so it wasn’t a real problem.

I had some very interesting trips, and because of the
great distances often had to be gone for two weeks at a
time. This was quite a hardship for my wife and I as we
were newly married. I was allowed to call her once per
week, but the boss thought we talked too long so he
deducted the calls from my paychecks.

I made two trips on the Alaska Highway as far as Fort
Nelson, which is 1,050 miles north of Vancouver, where
the most northern highway scale was located. The road
was paved only to Fort St. John after which it was dirt. If
it rained, which it did on one trip, the dirt turned to sticky
mud. That made for an interesting trip in the test truck,
especially when the windshield got so muddy I could
hardly see through it, and no windshield washers.

The most interesting trip I made was in the middle of
winter to a copper mine which was on an island on
Babine Lake, a huge lake about 700 miles north of
Vancouver. A barge was the means of transport out to
the mine. The lake was frozen with at least two feet of
ice. A channel for the barge was kept open by air pipes
under the water that made bubbles to keep the channel
somewhat clear. All vehicles including my test truck were
chained to the ice laden deck to keep them from skid-
ding off the end of the barge should it run into a big
chunk of floating ice. 

The huge scale that I worked on at the mine weighed
the massive Haul Pak ore trucks. Obviously it was
mechanical with a very deep pit. Before I could do any
repairs, I had to lie on the ice covered pit floor and chip
ice away from the lever stands and suspension.

I checked the sections with the test truck, climbed in
and out of the pit several times to adjust nose irons, then
put test weights on it to calibrate it, then used an ore
truck as a strain test and added the test weights again.

When I was done repairing the scale I was offered a ride
in the Haul Pak up to the mine. By this time it was about
9:00 p.m. I stayed the night in the mine camp, had break-
fast there and headed out. 

Probably the nastiest service call I made was to repair
a scale in a hide tanning plant. This was early in my expe-
rience, and being the young guy in the shop the dirtiest
jobs went to me. So not so cheerfully, but dutifully I went.
Just driving into the plant about made me gag from the
odor. 

The scale platform was covered with animal grease. I
donned my coveralls, took off the manhole cover, and
with a flashlight in hand crawled into the pit. The ani-
mal grease had spilled down the pit walls, covered the
pit floor, and all the lever stands and suspension were
caked in animal grease. Just grease wouldn’t have been
too bad, but the whole pit and lever system was moving
with maggots. Well, I got the job done and thankfully was
never asked to go there again.

From Service to Sales 
About that time there was some talk about electronic

load cells being used on scales instead of mechanical
levers. This was a new and totally foreign concept to me.
I tried to learn something about the concept, but never
saw load cells used in an application in Canada before I
left for the U.S. in 1969.

When I was out on service calls, I often sold new
equipment and took old equipment in on trade.
Management seemed to think that I might have some
sales ability, so after working in Service for about three
years, I was offered a sales position, which I readily
accepted.

I worked in sales for about a year with two other sea-
soned salesmen. They both had sales territories and I
was to work with both of them in their territories. One of
the salesmen didn’t like me messing in his territory so
there was always a conflict when I got an order in his
area. This guy had been there for many years, had a loyal
following of clientele, so he got his way. I was told that I
would have to leave. My boss told me that it may be a
blessing in disguise and I thought, yeah sure, but as it
turned out, he was right.

I had some interest in moving to the U.S. and talked to
my boss about it. He made some calls, and soon I had
an interview scheduled with Bob Schonfisch of HRS Co.
in San Francisco. I flew down in the early morning, was
interviewed intensively all morning, did a series of tests
all afternoon including a mechanical aptitude test, com-
prehension test, IQ test, and others that I can’t remem-
ber. I flew back late in the day totally wrung out. He
called me a couple days later and said that I could have
a job in Los Angeles, San Francisco or Seattle.

At the time, being young, somewhat foolish and
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immature, I told him Los Angeles or San Francisco. He
wisely counseled me to strongly consider Seattle,
because we would be closer to our families. After careful
consideration, I accepted his advice and went to Seattle
to meet with the District Manager and was offered the
position of Service Manager. Even more than accepting
his advice, my wife and I both sensed strong providential
guidance and looking back now, we have never regretted
the move.

All of us including the Seattle District Manager were
quite naïve about the procedures of acquiring resident
status. It was a total surprise to us that we would not be
able to move down immediately or even work on a tem-
porary visa. We would have to apply for Permanent
Resident Status, which was to put it simply a very
painstaking, humiliating and slow process. It seemed the
harder I pushed, the more the bureaucrats pushed back.
It was a real test of patience. In September 1969, one and
a half years after we started the process, we finally got
notice that we were approved to go. What a day that was.
From there, after all we had been through the rest
seemed too simple. 

My first experience with a Howe Richardson full load
cell combination railroad scale and truck scale was a
110-foot, 200-ton capacity scale inside a bulk cement
silo. I still think it was one of the best designs using com-
pression cells, a cast base mounting stand, flexure plate,
and fabreeka shop absorbing pads.

The check rods were critical to accurate weights. They
were anchored on a pier on one end and went through a
beam on the weighbridge on the other end. It had dou-
ble-nut and spherical washers on both sides of the hole
in the beam. The check rod had to be dead level and the
clearance between the beam and spherical washers had
to be just right, not too tight and not too loose.

The readout was an electronic dial using a servomo-
tor, and similar to the mechanical dial, had a “star” wheel
mounted on the back of the indicator shaft. When you hit
the print button another servomotor would move levers
against the indents in the star wheel, a 0-9 mechanism
for each digit would, through a series of linkages and
levers, move into the right position to print the weight. A
hammer would bang up from the bottom and with the
ticket inserted in the slot would print the correct weight.
Talk about a service technician’s nightmare. These were,
needless to say, a real challenge to keep in top operat-
ing condition.

A year or so later I was working on this same scale with
the state railroad scale inspector and I was trying to cal-
ibrate the sections of the scale with the railroad test car.
There were four huge concrete silos. No matter what I
did, we couldn’t get the scale calibrated. Finally I asked
the plant engineer for a transit. We checked the level and
discovered the scale was out of level by 3 inches from

one end to the other. Two silos on one end were full, the
other two were empty. Obviously, the silo footings were
tied to the scale footings and the entire massive struc-
ture was tipping. Over the next few days they filled the
other two silos and emptied the two that had been full.
The engineer checked the level again and found it had
tipped the other direction by about 3 inches. It was
impossible to calibrate the scale.

I suggested that they begin to draw cement from each
silo keeping the level close to the same in each one. They
started doing this as much as was practical. However,
the silos usually had different types of cement in them so
it wasn’t always possible. In any case, we were eventual-
ly successful in satisfying the Railroad Weights and
Measures inspector.

Although most of the truck scales we installed were
mechanical lever “Super Cast” scales, most of the rail-
road scales were full load cell. A mechanical railroad
scale had massive levers and would require a much
deeper pit than a full load cell scale. The truck scales
used a single load cell and the same electro-mechanical
dial that was used on the railroad scale.

Solid State Digital Indicator
About 1971, Howe Richardson came out with their

first solid state digital indicator, the Model SSD-100. It
had a big chassis with about twelve circuit boards and a
seven bar display unit for each digit. We kept a lot of cir-
cuit boards in inventory and would often troubleshoot
by pulling out and replacing each board individually.
Sometimes it was obvious which resistor was bad so it
was just a matter of unsoldering, replacing the resistor
and re-soldering. Often, we would have to call New
Jersey for technical help.

As Service Manager, I tried not to let myself get too
bogged down with service calls, but rather to hire good
technicians so that I could concentrate on building the
business by calling on existing customers and poten-
tially new customers.

The Seattle District Manager left the company in 1972,
so it was left to me to keep the branch profitable. They
tried hiring salesmen, and after going through a few non-
producers I think they gave up. My job was Service
Manager and as such, I was not allowed to represent the
company in a sales role.

On My Own
In 1975, the company went through some major tran-

sitions and sold many of its branches throughout the
country. They offered to sell the branch to me. In turn, I
had to sign an agreement to sell their equipment exclu-
sively. It was an easy decision for me. I had worked for six
years to build the business and now it would be my own.
We stayed in the same location, kept the same trucks
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and the same employees, making it a simple transition.
After about six months I hired a Service Manager, so that
I could concentrate on Sales. He is still our Service
Manager today.

We sold Howe Richardson equipment, mostly
mechanical truck scales, some with type recording
beams, some with single load cell in the steelyard rod
and a digital indicator. A lot of our customers wanted
mechanical backup, since they didn’t have a lot of faith
in electronic scales yet.

About 1978, Howe Richardson produced the next gen-
eration of electronics. It was called the WIIT/WISP which
stood for Weight Indicating Intelligent Terminal and
Weight Indicating Slave Printer. This unit was truly ahead
of its time. It could compute gross, tare, net weights,
store and print I.D. numbers, and it had cutoff controls
for loadout applications.

I kept a load cell simulator demo unit in the trunk of
my car, and demonstrated it wherever I went. Over time,
I sold a unit to most of our existing customers and made
many new customers retrofitting their equipment
because the competition didn’t have really anything else
out there that could compete with it.

Unfortunately (or maybe I should say fortunately as it
turned out for the better later) Howe Richardson did not
keep up with technological advances and soon fell
behind their competitors. They failed to meet their orig-
inal agreement, which forced me to look elsewhere for a
truck scale manufacturer.

New Vehicle Scale
About 1979, I called an old acquaintance from

Vancouver, Jim Mantle, who had opened a small manu-
facturing facility in the border town of Blaine, Wash. 

Mantle Industries had developed a low profile, above
ground, full load cell scale and in 1980 we sold our first
two to Weyerhaeuser Co. in Aberdeen, Wash. Aberdeen is
a logging community where the common bumper stick-
er is “Hug a logger; you’ll never go back to trees”.

We sold some Mantle mechanical lever pit scales, but
really got going with the portable vehicle (PV) scale. A
lot of highway construction was going on in Alaska at
the time, and we were able to develop a market up there.
Many of the PVs we sold in Alaska were for off-road
trucks, earth moving equipment, articulated trucks, etc.
The PVs were good for our business, as we had not been
in this market with Howe Richardson equipment.

We continued to use some of Howe Richardson’s dig-
ital indicators and printers but gradually used less. With
Rice Lake Weighing Systems making real advances into
electronics we started using digital indicators.

When we were handling Howe Richardson equip-
ment, we developed a strong following in the port ter-
minals. Port terminals typically prefer pit scales over low

profile, above ground scales because they take up less
real estate and everything is flush with the ground. We
needed to come up with a new low profile, shallow pit,
electronic scale. Together with Mantle Industries, we
developed the low profile, full load cell, shallow pit scale.
We have installed many of them at the port of Tacoma
and the Port of Seattle.

In 1982 we acquired a small scale company in
Portland which helped us expand our market area into
Oregon.

The low profile, above ground scale has always been
our biggest seller and over the years we worked with
Mantle Industries to make improvements to the design.
An advantage we had was that we didn’t have the con-
straints of working with major scale manufacturers and
their engineering departments. We came up with ideas
to make design improvements and just did it.

Bought Truck Scale Manufacturing Rights
In the year 2000, we purchased the scale manufac-

turing rights from Mantle Industries. We negotiated an
agreement and hired my brother, who is a mechanical
engineer to manage the design and manufacturing.

This has worked well for us. So far, I have not been
tempted to have our own fabrication facility. Our son,
who had worked summers for us in his high school and
college years, graduated with a business degree with an
emphasis on marketing. After working very successful-
ly as Marketing Director for another company, he came
back into our business. He is now Vice President and
General Manager. In addition to selling truck scales he
has taken us to the next level dealing with more
advanced controls, unattended systems and software.
He handles much of the day-to-day management tasks
as well. 

Our market area has expanded from Washington and
Oregon into northern California, Idaho, western
Montana and Alaska. The cost of transportation is too
high to go beyond that, so we haven’t tried to push out
farther east. We do have a few installations farther west,
though, in Guam and Hawaii.

We have not built our own railroad scale, because
there isn’t enough volume in the Pacific Northwest to
justify it. We do like to sell them though, so we are deal-
ers for S.A.I. They are an excellent company to work with,
and we have sold a few of their railroad scales including
one in Alberta, Canada. Railroad scales have evolved
from the massive mechanical lever scales to full load cell
pit scales to what they are today —low profile modular
scales.

As I said earlier, we use mostly Rice Lake Weighing
System digital indicators on our truck scales. We have
developed our own unattended system which uses a
proximity card reader, tape printer, prompting display,



35

and various other options and can control signal lights
and/or gates. We sell another company’s software that
can be installed with or without the unattended system.

Forty-Four Years in the Scale Industry
Well, I have certainly seen a lot of changes in my 44

years in the scale industry. The technological improve-
ments are definitely advances over what we had back in
the sixties and before that.  The downtime for a customer
to completely overhaul a truck scale could be as much as
a week.  Now we might change links and pins if they’re
worn which can easily be done in a day.  Load cells are
usually a simple and quick replacement, of course that
somewhat depends on the design of the suspension
arrangement.  So, who knows where we will go from
here.  Electronic control technology is constantly
advancing.   We have seen some changes in load cell
technology with the addition of digital load cells, but
even with that the basic cell still puts out an analog sig-
nal to a digital converter.

The young technicians that we have today have very
little or no concept of the evolution of scales. How many
would know what a Class I, or Class II or Class III lever is?
How many would know what “range” on a lever is, or
would they know how to “gauge” a lever? They might
have a brain freeze if they were asked to overhaul and
recalibrate a mechanical dial with drop weights.
However, they have left me in the dust with electronic
advances. 

Well, just as equipment has evolved so has our busi-
ness. As I said our son has worked hard to advance us to

the next level, helping to develop the more sophisticat-
ed systems and then to market the systems. Without him
our business would likely phase out as I phase out. The
sophisticated computerized systems today are way
beyond me, and we can do so much more today than we
could 40 years ago.

Think about it. At that time, we could produce a scale
ticket by inserting a ticket in a type recording beam and
squeeze the handle to make the imprint. That was the
end of it. Now we can print a ticket with not only gross,
tare and net weights, but we can print the truck ID, cus-
tomer name, job name, commodity, then download all
the information and invoice the customer.

Today, the technicians have it a lot easier physically.
They use their brains more so than their brawn. I don’t
think the term “the good old days” should be used in ref-
erence to the scale industry. I’m glad those days are past
and gone.

I think that the future is bright for the scale industry if
we keep up with technological advances. Our industry
has the distinct advantage of serving such a wide spec-
trum of businesses, that if the economy is down in one
industry, it may be flourishing in other industries.
Seldom, at least in my experience, has the economy been
so bad that all industry is down at the same time.

The scale industry is a very challenging yet a great and
exciting industry to be involved in.  My hope is that dur-
ing my lifetime I can contribute something of value
toward the betterment of our industry and then pass on
that contribution to those businesses and the people we
serve.
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Thank you for inviting me to your Fall Technical
Conference to present an update on the NIST
Conference Weights and Measures and updates

to NIST Handbook 44. I will be discussing the following
topics: WMD staffing changes, NIST contacts system
database, update on developing hydrogen standards,
and changes to NIST Handbook 44. I’ll also cover the
management update at the National Conference on
Weights and Measures (NCWM), carry over and new S&T
Agenda items, and International Activities

WMD Staffing Changes
There have been some WMD staffing changes in the

past year. Tom Coleman and Richard Suiter have retired.
We have two new employees: John Barton and John
Sefcik.

WMD Contacts System
In 2008, NIST Weights and Measures Division (WMD)

plans to launch a new, interactive database for members
of the Weights and Measures community. The database
will allow you to:

1. Manage your own account so that you can change
your user name, password and security information. 

2. Maintain your personal profile and select your areas
of interest by subject. Your areas of interest selections
will assist WMD providing the latest information on
those topics. 

3. Submit comments on draft publications such as
one of the Handbook 105 series or an OIML document. 

3. Request training on devices, operating procedures,
lab metrology and in other weights and measures sub-
jects. The database will also allow you to view your train-
ing record.

4. Request documents such as handbooks, special
publications, or the Audit Trail CD, and view to see
whether your request has been processed and its status.

With this new database, we hope to be more respon-
sive to requests and be more proficient in providing
information to the right audiences. You will receive an
e-mail from us in the near future that will contain a link
to the database. We encourage you to register and try it
out!

Developing Hydrogen Standards
Hydrogen is the most abundant element on earth. It

is 14 times lighter than air, its specific gravity is 0.0696,

and it is eight times lighter than CNG.
Since hydrogen cars currently cost about $500,000,

leasing makes them more affordable today. However,
hydrogen costs today about $15-$20/kg (equivalent to
a gallon of gas). The goal is drop it to $2-$3/kg. Hydrogen
comes in two forms: liquid hydrogen (more driving dis-
tance) and gaseous hydrogen.

NIST research helps support this developing tech-
nology in many ways. Projects currently under way at
NIST or co-funded by NIST’s Advanced Technology
Program are providing measurements, data, and tech-
nologies needed to develop and test the performance of
hydrogen-based power sources and to improve the effi-
ciency of hydrogen production methods. The links below
provide descriptions of some of these projects. 

Work is being done with the weights and measures
community and industry counterparts to develop and
implement standards for commercial hydrogen mea-
surement. Key issues that need to be addressed are the
methods of testing—by weight, volume or other? Testing
by weight may be a problem since it is such a light prod-
uct.

For further information visit these helpful web sites:
www.nist.gov/hydrogen or www.nist.gov/owm .

Changes to Handbook 44
The 93rd Annual Meeting of the

National Conference on Weights and
Measures (NCWM) was held in
Burlington, Vt. July 13-17, 2008.
Following are some of the proposals
and updates to NIST Handbook 44
coming out of this meeting that
should be of interest to NISA.

General Code
Agenda Item 310-3

G-A.1. Commercial and Law Enforcement
Equipment — These specifications, tolerances, and
other technical requirements apply as follows:

(a) To commercial weighing and measuring equip-
ment; . . .used or employed in establishing the size,
quantity, extent, area, meat and poultry composition,
grain constituent value, or measurement of quantities,
. . .

• Definition of “Equipment” added to Appendix D

NNIISSTT  WWeeiigghhttss  aanndd  MMeeaassuurreess  UUppddaattee  22000088
By Steve Cook, NIST Weights and Measures Division
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In 2007, G-S.2. paragraph clarified that the prohibi-
tion against facilitating fraud applied to the electroni-
cally programmed and coded components of weighing
and measuring devices as follows:

G-S.2. Facilitation of Fraud — All equipment and all
mechanisms, software, and devices attached to or used
in conjunction therewith shall be so designed, con-
structed, assembled, and installed for use such that they
do not facilitate the perpetration of fraud.

During the Committee’s 2007 discussion of agenda
Item 310-1 Facilitation of Fraud, the Committee agreed
there was a need to define the term “equipment.” The
Committee believed the proposed definition will help
prevent misinterpretation of the term as used in para-
graph G-S.2. and several other HB 44 codes. The pro-
posed definition is intended to clarify which parts or
portions of a device or system must comply with applic-
able specifications, tolerances and other technical
requirements in HB 44. 

The NCWM agreed with the CWMA comments that
the words “composition” and “constituent” by them-
selves could be applied to devices used to make a prod-
uct such as asphalt, where the transaction amount is
determined by other means, and amended the original
proposal to make sure that the additional words do not
broaden the scope of Handbook 44 as follows:

G-A.1. Commercial and Law-Enforcement
Equipment — These specifications, tolerances, and
other technical requirements apply as follows:

(a) To commercial weighing and measuring equip-
ment; that is, to weights and measures and weighing and
measuring devices commercially used or employed in
establishing the size, quantity, extent, area, meat and
poultry composition, grain constituent value, or mea-
surement of quantities, things, produce, or articles for
distribution or consumption, purchased, offered, or sub-
mitted for sale, hire, or award, or in computing any basic
charge or payment for services rendered on the basis of
weight or measure. (Amended 2008)

Appendix D
Equipment, commercial.  Weights, measures, and

weighing and measuring devices, instruments, ele-
ments, and systems or portion thereof, used or
employed in establishing the measurement or in com-
puting any basic charge or payment for services ren-
dered on the basis of weight or measure.  As used in this
definition, measurement includes the determination of
size, quantity, value, extent, area, meat and poultry com-
position, grain constituent value, or measurement of

quantities, things, produce, or articles for distribution
or consumption, purchased, offered, or submitted for
sale, hire, or award.  [1.10, 2.20, 2.21, 2.22, 2.24, 3.30, 3.31,
3.32, 3.33, 3.34, 3.35, 3.38, 4.40, 5.51, 5.56.(a), 5.56.(b),
5.57, 5.58, 5.59]

• Commercial equipment, See equipment

2.20. Scales Code

Agenda Item 320-1
S.1.1.1. Digital Indicating Elements

(b) A digital indicating device shall either automati-
cally maintain a “center-of-zero” condition to ± scale
division or less. . .  A “center-of-zero” indication may
operate when zero is indicated for gross or net mode.
[Non-retroactive as of January 1, 1993] 

This proposal was originally intended to clarify that
the center-of-zero indicator may be operable when a
zero condition exists in the net weight mode. The NTEC
Weighing Sector believed that this is one of several type
evaluation criteria for “tare” that should more clearly be
supported by language in Handbook 44 rather that an
interpretation of the existing language which was silent
about gross or net zero.

The adopted language is consistent with the language
in the current edition of NCWM Publication 14 Digital
Electronic Scales Section 41. Zero Indication and OIML
R76 1 Metrological and Technical requirements for Non-
automatic Weighing Instruments clause 4.5.5. 

Agenda Item 320-2
• Add Note to S.1.2.1. Weight Units

— Exception for values ending in 1, 2, or 5 for 
net weight indications on Multi-interval and 
Multiple Range scales.
— Example provided.

• Amend S.2.3. Tare
— Add exceptions for Multi-interval and 
Multiple Range scales.

• Amend T.N.2.1. General
— Table 6 Tolerances apply to Net Weight 
Indications

• Add Note to S.1.2.1. Weight Units

Note: The requirement that the value of the scale divi-
sion be expressed only as 1, 2, or 5, or a decimal multiple
or submultiples of only 1, 2, or 5 does not apply to net
weight indications and recorded representations that
are calculated from gross and tare weight indications
where the scale division of the gross weight is different
from the scale division of the tare weight(s) on multi-
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interval or multiple range scales.

• Examples:
55 kg Gross Weight (WR2 d = 5 kg)
-4 kg Tare Weight (WR1 d = 2 kg)
= 51 kg the Mathematical Correct Net Weight
10.05 lb Gross Weight (WS2 d = 0.05 lb)
-0.06 lb Tare Weight (WS1 d = 0.02 lb)
= 9.99 lb the Mathematical Correct Net Weight

The first example is for a multiple range scale
The second example is for a multi-interval scale

OIML allows for a mathematically incorrect calcula-
tion 

T.N.2.1. General — The tolerance values are positive
(+) and negative (-) with the weighing device adjusted
to zero at no load. When tare is in use, the tolerance val-
ues are applied from the tare zero reference (zero net
indication); the tolerance values apply to the net weight
indication for any possible tare load using certified test
loads only.

Agenda Item 320-4
• S.2.1.5. Initial Zero-Setting Mechanism

— Submitted by NTETC Weighing Sector to 
Limit IZSM for Separable Indicating Elements 
to 20%
— Consistent with Measurement Canada and 
WELMEC

S.2.1.5. Initial Zero-Setting Mechanism — (a) Scales
of accuracy Classes I, II, and III may be equipped with an
initial zero-setting device.

(ab) For weighing, load-receiving, and indicating ele-
ments in the same housing or covered on the same CC.
An initial zero-setting mechanism shall not zero a load in
excess of 20% of the maximum capacity of the scale
unless tests show that the scale meets all applicable tol-
erances for any amount of initial load compensated by
this device within the specified range.

(b) For indicating elements not permanently attached
to weighing and load-receiving elements covered on a
separate CC, the maximum initial zero-setting mecha-
nism range of electronic indicators shall not exceed 20 %
of the configured capacity. [Nonretroactive as of January
1, 2008] (Added 2008)

This item first appeared on the NTETC WS agenda in
2004. The Sector noted that Scales Code
paragraph S.2.1.5. was clear about the requirements for
Initial Zero-Setting Mechanism (IZSM) for complete
scales. However, it did not address the requirements for
separable weighing and indicating elements. Electronic
indicating elements have been submitted to NTEP with
an IZSM of 100% of the configured capacity of the indi-
cator. NTEP can easily test to verify IZSM requirements
on these elements. However, the problem occurred
when the separable load-receiving element (with a CC)
was not tested for IZSM and was interfaced with an indi-
cating element that had been tested for IZSM.

If the IZSM on the indicating element was configured
to zero off 100% of the scale capacity and then interfaced
with a load-receiving element that had not been tested
for IZSM, the load-receiving element could be inadver-
tently loaded to 200% of its designed capacity even
though it indicated only 100% capacity. This would like-
ly result in inaccurate weight determinations or dam-
age to the scale. 

Agenda Item 320-5 
S.2.4. Level-Indicating Means and S.2.4.1. Vehicle

On-Board Weighing Systems
Note that the adopted change was carried through to

the Note and S.2.4.1.
At its 2007 Annual Technical Conference, the WWMA

received a proposal from a manufacturer to amend para-
graph S.2.4. to clearly state that the 5% is referring to
slope or grade based on flat plane (180 degrees). The
submitter stated that existing language in HB 44, para-
graph S.2.4. was confusing and that several individuals in
the weighing industry have said that 5% refers to 5% of
90 degrees, which would make the approved angle 4.5
degrees. As a result, these manufacturers market their
devices as being NTEP certified for 4.5 degrees out-of-
level.

During its 2007 open hearings, the WWMA S&T
Committee heard comments from the NTETC WS and a
weights and measures consultant stating that they
believe there is not a problem with existing language.
However, additional comments from device manufac-
turers indicate confusion about the difference between
the 5% requirements and the parenthetical “approxi-
mately 3 degrees.” The NIST technical advisor added that
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5 % without a “degree” equivalent is used in international
recommendations. One scale manufacturer, noting that
the limits in HB 44 are not equivalent, stated that an
NTEP CC had been issued stating the device complies
with out-of-level conditions at “5%” or “3 degrees.”

To more clearly state the specification in NIST HB 44,
and because 5% does not correspond exactly with 3
degrees, the WWMA agreed to forward the above pro-
posal to NCWM S&T Committee as a voting item.

During the 2008 NCWM Interim Meeting, the
Committee heard support for the intent of this item and
comments recommending that the reference to “in any
upright direction” not be deleted in paragraph S.2.4. and
added to paragraph S.2.4.1. WMD commented that the
language in HB 44 does not need clarification and that
the problem has adequately been addressed by the
NTETC WS in their recommendation to clarify the
requirements and test procedures in Publication 14.
WMD added that if the Committee believes that clarifi-
cation in the referenced paragraphs is needed, then the
SMA recommendation to delete references to “approxi-
mately 3 degrees” would be a reasonable alternative
since it does not change the current requirements and is
consistent with OIML R 76. The Committee agrees with
the justification to clarify the current language in HB 44
and the suggestions from the SMA.  Therefore, the
Committee decided to present the amended proposal
as shown above for a vote at the Annual Meeting.

2.21. Belt-Conveyor Scales

Agenda Item 321-1
N.2.3. Minimum Test Load — Except for applications

where a normal weighment is less than 10 minutes, the
minimum test load shall not be less than the largest of
the following values. . . 

— 800 scale divisions
—. . . one revolution of the belt
— at least 10 minutes of operation. 

• For applications where a normal weighment is
less than 10 minutes (i.e., belt-conveyor systems
used exclusively to issue net weights for material
conveyed by individual vehicles and railway track
cars) the minimum test load shall be the normal
weighment that also complies with (a) and (b).

Agenda Item 321-2
UR.2.2. Conveyor Installation — The design and

installation of the conveyor leading to and from the belt-
conveyor scale is critical with respect to scale perfor-
mance. . . .

(n) Belt Alignment — The belt shall not extend
beyond the edge of the outermost roller of any carry side
(top) roller in any area of the conveyor nor touch the
conveyor structure on the return (bottom) side of the
conveyor. 

National Conference 
on Weights and Measures

(NCWM)
Beginning September 1st, the National Conference

on Weights and Measures (NCWM) will be operating out
of its new office in Lincoln, Neb. Congratulations to Don
Onwiler, the new Executive Director of NCWM, and to
Jim Truex, the new NTEP Administrator. Don has been
busy preparing to take on management of NCWM by
finding office space, hiring staff, and doing a myriad of
other tasks to make the transition go smoothly. They’ve
hired two additional staff: Shari Tretheway, Office
Manager, and Lindsay Hier, Project Coordinator, and are
anticipating with enthusiasm the challenges of the com-
ing months. All of us at the NIST Weights and Measures
Division are excited about the change and look forward
to working with Don, Jim, Lindsay and Shari.

At the same time, Beth Palys and her staff at

New contact information
NCWM
1135 M Street., Suite 110
Lincoln, NE 68508
Ph:  402.434.4880
Fax:  402.434.4878
E-mail:  http://www.ncwm.net

Don Onwiler
Executive Director
Direct Line: 402.434.4871
don.onwiler@ncwm.net

Jim Truex
NTEP Administrator
Direct Line: 740.919.4350
Fax: 740.919.4348
jim.truex@ncwm.net

Shari Tretheway
Office Manager
Direct Line: 402.434.4872
shari.tretheway@ncwm.net

Lindsay Hier
Project Coordinator
Direct Line: 402.434.4880
Lindsay.hier@ncwm.net



40

Management Solutions (MSP) have been working with
Don and Jim to assure a smooth transition. We will miss
Beth, Linda Bernetich, Steve Patoray, Grace Jan, and the
others at MSP, and thank them for the many years of col-
laboration and friendship.

General Code:
• Provisions for Sealing

— Ensures Effectiveness of Security 
Seals

• Metrological Software Identification
— Including a Definition of Electronic 
Software-Based Devices.

• Verification of Testing Standards
— Moves Language from Scales Code to 
General Code.

Scales:
• Tare

— Definitions for a Common 
Understanding of Terms

—Publication 14 and OIML 
Requirements for H44

- Indications and Recorder 
Representations
- Multi-Interval and Multiple 
Range Scale Tare Requirements

• Preset Tare
— Identification of Preset Tares

- Whole Words or “PT” 
Abbreviation

— Consecutive Tares

Belt-Conveyor Scales:
• Maintenance: Zero Load Tests
• Check for Consistency
• Value of the Scale Division
• Zero Load Indicator
• Test of Zero Stability - Clarifications

— Frequency of Zero Verification 
Guidelines

• Conditions of Test – Clarification of Initial Tests
• Belt Composition & Maintenance

— Material or Simulated Test Required
after Belt Replacement or repair or adjustment to
conveyor system.

International Activities
• OIML R50 Under Revision

— USNWG February 2008 Meeting in WD 
— Input from U.S. Stakeholders
— Comments 1st CD due December 2008
— International Technical Meeting – 

February 2008
• OIML R60 – New Revision Project to be Opened

• Published in 2009
— R76-2 for Nonautomatic Weighing 

Inst. (Test Report)
- H44 Static Scales

— R106 for Automatic Rail Weighbridges 
- H44 Weighing In-Motion

— R107 for Discontinuous Automatic 
Weighing Inst.

- H44 Automatic Bulk-Weighing 
Systems

WMD Contact Information
Scales Code: –Steve Cook, (Ph.) 301-975-4003 (E-mail)

stevenc@nist.gov
Automatic Weighing: Richard Harshman, (Ph.) 301-

975-8107 (E-mail) harshman@nist.gov
Belt-Conveyor Scales: John Barton, (Ph.) 301-975-

4002 (E-mail) john.barton@nist.gov

NIST Weights and Measures Division
100 Bureau Drive – MS 2600

Gaithersburg, MD 20899-2600
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AREMA Committee 34 has a focused interest in
weighing systems used to weigh products
shipped by the North American railroad sys-

tem. The American Railway Engineering and
Maintenance of Way Association has committees that
considers all aspects of railway engineering. I have been
the chairman of this committee for just over the first year
of a three-year commitment. Though it is a significant
trend in AREMA, it is an honor to be the first non-rail-
road chairman of the committee.

AREMA presently has over 5,300 members from
across North America and around the world. There are
27 committees that each maintain a chapter of the
AREMA Manual for Railway Engineering. As a Standard
setting organization, there are strict guidelines for com-
mittees to remain fair and unbiased.

There are four teams that focus on special assign-
ments such as safety and maintenance. Member contri-
butions, along with a few significant corporate donors,
fund educational activities related to railway engineer-
ing. The AREMA Foundation provides scholarships to
engineering students who are specializing in the railway
industry and supports other educational and training
efforts that help to ensure the future of the profession.

The Annual Conference is AREMA’s big event each
year. This year, the conference was held in September in
Salt Lake in conjunction with the REMSA World Rail
Expo. As chairman of a committee, I attend two meetings
each year as well as the Annual conference. During the
fall and spring meetings, we coordinate the business
activities of the organization. Officer changes occur at
the Annual Conference held in September.

The bible for professionals in the railroad industry is
the Manual for Railroad Engineering. The traditional
hardbound manuals are now sold in four volumes and
can be obtained on CD. The chapters are sold individu-
ally or in groups when the entire manual is not required.
Chapter 34 is available as part of the complete set but is
available from the AAR as a stand-alone document.

AREMA Staff 
Charles H. Emely, Ph.D, CAE, CMP, has been Executive

Director and CEO of AREMA since November 1998. The
AREMA headquarters are in Lanham, Md.

Stacy Spaulding joined AREMA in July 1999, and is
responsible for coordinating and supporting the work
of all AREMA Committees. She is also responsible for the

pre-publication aspects of all AREMA Manuals and other
publications.

Janice Clements joined AREMA in January 2000. She
has 10 years experience in managing association mem-
bership services and database information systems.
Janice is responsible for membership recruitment and
retention, and for the management of the AREMA data-
base.

AREMA Website
I have found the AREMA website to be a very useful

tool in my work as the Chairman of Committee 34. The
public site offers a great deal of information about the
organization and, once logged in, most data about com-
mittee work becomes available. There is an opportunity
for the officers of the committee to control the informa-
tion presented. Voting and ballot maintenance is avail-
able and has been used for years by Committee 34 mem-
bers.

Committee 34 - Scales
Committee 34 — Scales is responsible for the devel-

opment and publication of recommended practices and
information for the design, installation, testing and
maintenance of track and other scales used in the oper-
ation of a railway. 

This Committee is responsible for the content of
Chapter 34, which includes track, truck, hopper and belt
scale systems and will soon include mass flow meters.
There are 38 members on the committee: 18 railroad
members, 17 industry, and three board members.
Committee 34 meets twice each year. For many years we
have met immediately preceding the NISA meeting.
Most other work during the year is done by conference
calls, though there are often opportunities for one-to-
one contact at other meetings such as the NCWM meet-
ings.

AREMA Committee 34 Update
By Steve Beitzel, Chairman, Committee 34

From left: Charles H. Emely, Stacy Spaulding and Janice Clements
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Committee 34 Officers
As I mentioned, I have been chairman of the

Committee since September of 2007. Steve Bloemker of
the Canadian National is the Vice-Chairman, and Dave
Gogolin of the Norfolk Southern is the Secretary. There is
a normal progression through chairs, which means Steve
Bloemker will become the Chairman in September of
2010.

AAR Scale Handbook
Committee 34 has a unique relationship between

AREMA and the American Association of Railroads. The
AAR publishes the AAR Scale Handbook each year based
on input provided by the AREMA Committee work. The
Scale Handbook is often referenced in contracts between
the railroad and its shippers. Each year during our two
meetings and through the work of our members, the sec-
tions of the manual are maintained. Each change is sub-
mitted for comment and vote before it is considered
ready for publication. Committee 34 works toward con-
sensus on each issue. Once an item has been approved,
the item will get both AREMA as well as AAR headquar-
ters approval. Early each year, TTCI, on behalf of the AAR
publishes the handbook. The changed text is sent back to
AREMA as Chapter 34.

The AAR Scale Handbook is available from the
Transportation Technology Center in Pueblo. You can
order a copy by calling 877-999-8824.

New for 2009
Definition of a Weigh Module

WEIGH MODULE — The single or articulated por-
tion of a weighing element supported by two sections.
The length of a module is the distance to which load
can be applied.

1.8.8 Interim Test
The interim test allows a track scale to be used

temporarily pending a test conducted in accordance
with Section 1.8 using a test weight load of no less
than 80,000 lbs. (36,300 kg). The time period of tem-
porary use is at the discretion of the testing railroad.

An interim test, using a certified test weight load of
not less than 30,000 lbs. (13,600 kg) and a strain test at
no less than 25% of scale capacity may be used to
return a scale into service following emergency
repairs. The Interim Test shall include all of the tests
outlined in Section 1.8. The testing railroad and the
official with statutory authority shall be immediately
notified when scales are repaired and placed in ser-
vice with an interim test.

Definitions Committee Package of Changes
The Definitions Subcommittee has recommended

a series of definitions changes, additions, and dele-
tions that, if approved, will be in the 2009 handbook.

Belt Conveyor Part 7 Re-Write
Part 7 - Belt Conveyor Scales has been updated in

its entirety throughout the past several years. Once
approved, these changes will bring our handbook into
alignment with current practices as well as provide
more clear guidance for belt scale test procedures.
The committee spent countless hours hammering
through drafts and details to develop this new part
and they are to be commended. I give a very special
acknowledgment to Bill Ripka of Thermo Scientific
and John Hollner, retired from the Norfolk Southern,
for the tireless effort they put forth to bring about this
change.

In the Works for the 2010 Handbook:
• Continue our work on the scale capacities Section
2.2
• Complete the editorial cleanup of Section 1.6
• Complete a new handbook part on Mass Flow 
Meters
• Continue our effort to affirm all handbook sec
tions

For the Future
AREMA Committee 34 will continue with its objec-

tives for development and publication or recom-
mended practices while supporting the needs of our
committee members and their respective companies.
For the benefit of the railroad community, we will
interact with other industry organizations such as:

• National Industrial Scale Association
• Association of American Railroads
• Transportation Technology Center
• National Conference on Weights and Measures
• National Institute of Standards and Technology 
• Scale Manufacturers Association

AREMA Committee 34 Contact
Steve Beitzel
Chairman
847-367-6650
SJBeitzel@SystemsAssoc.com
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Armstrong, Glenn
Measurement Canada
6th Floor 400 St. Mary Ave.
Winnipeg MB 
Canada R3C 4K5

Barbera, William J.
Systems Associates Inc.
1932 Industrial Drive
Libertyville, IL 60048

Beitzel, Steven J.
Systems Associates Inc.
1932 Industrial Drive
Libertyville, IL 60048

Boggs, Eric
Mettler-Toledo Inc.
1900 Polaris Parkway
Columbus, OH 43240

Borge, Jon
Western Scale Co. Ltd.
1670 Kingsway Ave.
Port Coquitlam BC, 
Canada V3C 3Y9

Buchhorn, O. G. Bubba
A-1 Scale Service
4807 NW Industrial Dr.
San Antonio, TX 78238

Carmack, James
Norfolk Southern Corp.
1200 Peachtree Street
Atlanta, GA 30309

Coppens, Louis
Mettler-Toledo Inc.
210 A-12A St. N  Ste.419
Lethbridge AB  
Canada T1H 2J1

Dennis, Dave
Mettler-Toledo Inc.
7231  120 Street  Suite 454
Delta BC 
Canada V4C 6P5

Feezor, R. K.
Scale Consulting & Testing
35 Stonington Place
Marietta, GA 30068

Fox, Dennis M.
Central Illinois Scale Co.
402 South L Street
Tilton, IL 61833

Frewin, Dave
Western Scale Co. Ltd.
1670 Kingsway Ave.
Port Coquitlam BC 
Canada V3C 3Y9

Friesen, Sam
Unitec Corp.
358 Upland Drive
Seattle, WA 98188

Hines, Paul
Railweight- Avery Weigh-Tronix
Foundry Lane
Smethwick Midlands 
UK B66 2LP

Holleman, John
Systems Associates Inc.
1932 Industrial Drive
Libertyville, IL 60048

Hollner  III,  John  F.
Norfolk Southern Corp.
1200 Peachtree St. NE Box 124
Atlanta, GA 30309

Horlak, Stephan
CTPX Application Innovations
438 Maplebrooke Drive West
Westerville, OH 43082

Hostetler, Ronald  J.
Retired - BNSF
472 - 266th Road
Milford, NE 68405

Hudson, Tim
Mettler-Toledo Inc.
7128 Barlow Trail SE
Calgary AB 
Canada T2C 2E1

Jimenez, Rafael
TTCI - AAR
PO Box 11130 
Pueblo, CO 81001

Johnston, Alan
Measurement Canada
151 Tunney’s Pasture Driveway
Ottawa ON 
Canada K1A 0C9

Kashif, Khan
Densa Controls & Weighing
412 Manitou Road SE
Calgary AB 
Canada T2G 4C4

Kienzler, Jim
Canadian Pacific Railway
401  9th Ave. SW
Calgary AB  
Canada T2P 4Z4

Kotylak, Brian
Canadian Pacific Railway
1118 Coutts Way
Port Coquitlam BC  
Canada V3C 6B6
Lawson, Michael K.
Union Pacific Railroad
6610 W Rockwood Dr.
Pine Bluff, AR 71603

Lazo,  Edward
Union Pacific Railroad
11943 Silver Leaf Court
Conroe, TX 77385

Marck, Nick
Vishay Transducers
801 Sentous Avenue
City of Industry, CA 91748

Marshall, Ervin (Joe)
BNSF Railway
4515 Kansas Avenue
Kansas City, KS 66106

Murphy, William G.
Rice Lake Weighing Systems
13147 George Lovelace
Knoxville, TN 37932

Payne,  Jack
Rail Scale Inc.
1413 Shepherd Drive
Naperville,  IL    60565

Powers, Mike
Central Illinois Scale
6000 S Washington Street
Bartonville, IL 61607

Reichow, Keith
Stress-Tek - Vulcan
5920 South 194th Street
Kent, WA 98302

Reid, Terry
Measurement Canada
#400  639-5 Avenue SW
Calgary AB 
Canada T2P 0M9

Rimes, Bob
B A Energy
500  727 - 7th Avenue SW
Calgary AB  
Canada T2P 0Z5

Ripka, Bill
Thermo Fischer - Scientific
501 90th Avenue NW
Minneapolis, MN 55433

Rubert, Walter
Canadian Grain Commission
900 - 303 Main Street
Winnipeg MB  
Canada R3C 3G8
School, Byron C.
USDA - GIPSA/FMD/PPB
1400 Independence Ave. 
SW Stop 3630
Washington, DC 20250

Schoppert, Richard C.
RC Schoppert & Associates Inc.
474 East Monterey Road
Palatine, IL 60074

Scott, Ian
Rice Lake Weighing Systems
1020 Queen Street SW
Mississauga ON  
Canada L5H 4J7

Shelley, Chris
Mettler-Toledo Inc.
13028  123A Ave.
Edmonton AB  
Canada T5L 2Y9

Shepherdson, Robin
Scale-Tron - RL Scales
440 - 19th Ave. Suite 230
Lachine QC  
Canada H8S 3S2

Sidor, Wade
Accurate - Western Scale
4560  14th Street NE
Calgary AB  
Canada T2E 6T7

Smith, Dean
D&G Scale Inc.
5016 S Jordan Canal
Taylorsville, UT 84118

Smith, Mike L.
Cardinal Scale Mfg. Co.
PO Box 151 
Webb City, MO 64870

Sneller, Kent
B - Tek
528 5th Avenue SE
Sioux Center, IA 51250

Stark, Joe
Avery Weigh-Tronix
5488 Joey Terrace
Cincinnati, OH 45248

Visco, Jay
Vishay Transducers
275 Warren Street
Waltham, MA 02453

Voreis, Aaron J.
Weight & Test Solutions Inc.
PO Box 4296
Brownsville, TX 78523

Attendees to the 2008 Spring Meeting 
and Technical Conference
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Attendees to the 2008 Fall Meeting 
and Technical Conference

Barbera, William J.
Systems Associates Inc.
1932 Industrial Drive
Libertyville, IL 60048

Beitzel, Steven J.
Systems Associates Inc.
1932 Industrial Drive
Libertyville, IL 60048

Bloemker, Steve
Canadian National Railway
US Region
600 Gilmore Street
Centralia, IL 62801

Boggs, Eric
Mettler-Toledo Inc.
1900 Polaris Parkway
Columbus, OH 43240

Boyd, Reginald
Norfolk Southern Corp.
1200 Peachtree Street
Atlanta, GA 30309

Brucker, Norman
Precision Measurement Standards
Inc.
1665 - Bonaire Path West
Rosemount, MN 55068

Buchhorn, O. G. Bubba
A-1 Scale Service
4807 NW Industrial Dr.
San Antonio, TX 78238

Carmack, James
Norfolk Southern Corp.
1200 Peachtree Street
Atlanta, GA 30309

Cook, Steven E.
NIST - Weights & Measures Div.
100 Bureau Drive  M/S 2600
Gaithersburg, MD 20899

Feezor, R. K.
Scale Consulting & Testing
35 Stonington Place
Marietta, GA 30068

Fowler, John
Mettler-Toledo Inc.
6600 Huntley Rd
Columbus, OH 43229

Fox, Dennis M.
Central Illinois Scale Co.
402 South L Street
Tilton, IL 61833

Friesen, Sam
Unitec Corp.
358 Upland Drive
Seattle, WA 98188

Fruechte, Kevin
Avery Weigh-Tronix
1000 Armstrong Dr
Fairmont, MN 56031

Funkhouser, Kevin R.
Mettler-Toledo Inc.
409-B N Massanutten St
Strasberg, VA 22657

Gogolin, David
Norfolk Southern Corp.
1200 Peachtree Rd
Atlanta, GA 30309

Hayes, Ronald
Missouri Dept. of Ag - W & M. Div.
1616 Missouri Blvd.  PO Box 360
Jefferson City, MO 65102

Holleman, John
Systems Associates Inc.
1932 Industrial Drive
Libertyville, IL 60048

Holman, James M.
Fox Valley Industrial Scale Inc.
109 Ford Drive Suite D
New Lenox, IL 60451

Hostetler, Ronald J.
Retired - BNSF
472 - 266th Road
Milford, NE 68405

Jimenez, Rafael
TTCI - AAR
PO Box 11130
Pueblo, CO 81001

Lawson, Michael K.
Union Pacific Railroad
6610 W Rockwood Dr.
Pine Bluff, AR 71603

Lewis, Mike
Hammel Scale of Kansas City
612 Kansas Ave.
Kansas City, KS 66105

Luke, Tom
Fairbanks Scales
821 Locust
Kansas City, MO 64106

Luthy, Edward
Brechbuhler Scales Inc
1424 Scale Street SW
Canton, OH 44706

Marshall, Ervin (Joe)
BNSF Railway
4515 Kansas Ave.
Kansas City, KS 66106

Mathieu, David M.
Weighing & Measurement
1730 Sweetbriar Lane
Rockford, IL 61107

McFadden, Kevin
Mettler-Toledo Inc.
1150 Dearborn Dr.
Worthington, OH 43085

Mueller, Mike
Systems Associates Inc
1932 Industrial Drive
Libertyville, IL 60048

Mueller, Ron C.
Canadian National Railway
US Region
# 600 Gilmore Street
Centralia, IL 62801

Murphy, William G.
Rice Lake Weighing Systems
13147 George Lovelace
Knoxville, TN 37932

Norvid, Jim
Rice Lake Weighing Systems
280 W Coleman St
Rice Lake, WI 54868

Payne, Jack
Rail Scale Inc.
1413 Shepherd Drive
Naperville, IL 60565

Powers, Mike
Central Illinois Scale
6000 S. Washington Street
Bartonville, IL 61607

Price, Joe P.
Fairbanks Scales
239 69th Ave.
Meridian, MS 39307

Ripka, Bill
Thermo Fischer - Scientific
501 90th Avenue NW
Minneapolis, MN 55433

Shelton, Steve
Scale Systems Inc.
4274-B2 Shackel Ford Road
Norcross, GA 30093

Smith, Dean
D&G Scale Inc.
5016 S Jordan Canal
Taylorsville, UT 84118

Sneller, Kent
B - Tek
528 5th Avenue SE
Sioux Center, IA 51250

Visco, Jay
Vishay Transducers
275 Warren Street
Waltham, MA 02453

Voreis, Aaron J.
Weight & Test Solutions Inc.
PO Box 4296
Brownsville, TX 78523

Wilson, Bill
Mettler-Toledo Inc.
2549 Richmond Road St#400
Lexington,  KY    40509

Zandman, Dubi
Vishay Systems Division
3 Edgewater Road
Norwood, MA 02062
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Thanks for Your Help
After our technical presentations, NISA publishes a Technical Journal containing the subject matter presented
at the session. NISA is dedicated to providing this Technical Journal as a reference for each of our members.
As you can imagine, the cost of producing, printing and distributing these publications is quite high, and
without outside support, would result in increased dues for each of our members.

We asked sponsors to help offset the costs of this NISA  publication. We thank those listed on the following
pages for their support. 

We will continue to print extra Technical Presentations so they will be available for new members to purchase
as the years go on. We hope that you have enjoyed this publication and if you are missing previous editions
you may contact us.

We would like to thank those who supported the Technical Publication and would ask any of you who wish to
support future Technical Publications to contact Bill Barbera, Secretary/Treasurer, NISA, c/o Systems
Associates, 1932 Industrial Drive, Libertyville, IL 60048.

NISA 
SPONSORS

4232 Winding Willow Drive
Tampa, FL 33618 Phone: (813)264-6200

BNSF
Burlington Northern Sante Fe 

Railway

Specializing in
Continuous WeighingServing South and Central Texas For 20 Years.

Austin • Corpus Christi • Laredo • Uvalde
Sales - Service - Rentals

4807 N.W. Industrial Dr.
San Antonio, TX 78238 

Phone (210) 521-7848
Fax (210) 521-1333

ISO 9000 CERTIFIED/GUIDE 25 COMPLIANT

Toll Free (800) 880-7848

ISO Registered Company

Mettler-Toledo, Inc.
1900 Polaris Parkway
Columbus, Ohio 43240

Phone: (800) 523-5123 
Email: indinfo@mt.com

Fax: (614) 438-4518
www.mt.com
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Poca, WV 25159
304.755.8321 Ph

304.755.3327 Fax

Celebrating 50 Years of Service!

• Truck Loadout Systems
• Unit Train Loadout Systems
• Data Collection Systems
• Online Analyzers

www.kanawhascales.com

801 Sentous Avenue
City of Industry, CA 91748
www.vishaymg.com

Toll Free: 800-872-4784
Phone: 626-363-7500

Fax: 626-332-3418

Vishay Transducers
Vishay Measurement Group Brands:

Celtron • Revere • Sensortronics • Tedea-Huntleigh

One of the world’s largest manufacturers of discrete 
semiconductors and passive components

Phone: (763) 783-2500
Fax: (763) 783-2752

501 90th Ave. NW
Minneapolis, MN 55433

www.thermofisher.com
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The National Industrial Scale Association (NISA), which provides a mechanism
for exchange of  technical information and applications of industrial weighing,

invites you to present a paper for our 2009 Spring and Fall Technical Conferences.

Topics can include truck scales, railroad track scales, tank and hopper scales, belt
scales and other peripheral equipment involved in the process of industrial weigh-
ing.

NISA offers you an opportunity to present your information to movers and shak-
ers in the utility, railroad, mining and other end-users who are interested in heavy
capacity scales.  Your presentation will also be included in our 2009 Technical
Publication.

If you would like to participate in these conferences, contact our Program
Chairman, John Fowler at 614-841-7325.

Call for Papers
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Bill Murphy

Rice Lake Weighing Systems

Vice President
Jay Visco

Vishay Transducers
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Mettler-Toledo
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Mettler-Toledo Inc.
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Norman Brucker
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Rules & Regulations Office
Canadian Pacific Railway

Dean Smith
Owner/President

D&G Scale
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