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General george S, Patton on Leadership:

Leadership is like putting spaghetti
through a hole, Don't try to push it.
Pull it!
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CVERVIEW

ine purpose of the Task Force on Weights and Measures can
be summnarized in a single sentence:

Establish the minimum schedule on which the metric
conversion of Weighing and measuring devices can
be accomplished,

The interests of the Task Force were primarily tecnnological.
Its specific proposals for schedule may well be modified

by other imputs to the total process of planning metric
conversion. It is hoped that its ordering of priorities

vill be accepted as valid. | | '

while taking thé~measure of this technological problem,
the Task Force became strongly aware of the psycho]ogiéai
and philosophical overtones of metric conversion. The
white Paper on Metric Conversion (1) established that
metric conversion is to be a voluntary process; spaghetti
can be pulled, not pushed. At which end of the spaghetti
do we pull? ' - ‘

It seemed obvious that retail devices used in trade -
principally gasoline dispensers, counter and label-printing
scales in food stores, and Post Office scales - are a key
element in metric conversion. They are nighly visible, and
if converted early in the game, and on a schedule carefully
coordinated with a program of public imformation, would
ensure that the Canadian public will rapidly come to

"Tyink Metric". Given tihis climate of public acceptance,
all other elements of metric conversion will slip into
vlace with minimum friction., The spaghetti will be pulled,
not pushed. A '
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This basic premnise was suggested to our 700-odd respondents
in our survey of device manufacturers, service organizations
and principal users, together with a suggested plan for
conversion of retail devices by simultancous geographic
sweep through 21 Weights and Measures districts across tne
country. '

'Hesponse was in general favourable and occasionally
enthusiastic, There is some concern that if we do not tackle
the conversion of retail scales prombtly, we will be over-
taken by metric conversion in the United States, tne
supply of essential conversion parts will become a problem,
and we will be forced into indefinite postponement of this
essential comnponent of the conversion program. .

Based on interviews and on written replies to our ques-

1., Conversion of scales and other retail devices c-uld

t about
begln on a massive scale following a lead time aet 0

exeed&aﬁ one year, and could be completed by ﬁbﬂé&%é%;
1972724 If the oil companies were prepared to give

the gasoline dispenser manufacturers an early statement
of intent; and to reduce any conflicting demands

on the service organizations to an essential minimunm,
the conversion of gasoline dispensers could be
substantially completed during the summer and fall

of 1974-

2., Conversion of industrial scales and meters, for waich
a sweeping geograpuical front approach does not in
general seem feasible, could in some instances begin
immediately. It could be accomplished if need be
within the same time frame as retall conversion, but
to some degree industrial conver81on will share, and

' tionnaires, it appears that:




compete for, the attention of the same manufacturers
and service organizations. It would ﬁhdoubtedly be mnore
realistic to target for substantial completio.. of the
conversion of industrial measuring devices by December,

1979 in order to permit a smooth integration witn

the conversion of individual industries.

The conversi n of gas meters and water meters is a
special case, Typically, utilities will convert

~their invoicing system to metric before undertaking

the physical conversion of any of their metcrs.
Individual meters will be converted when they are
called in for overhaul at the time of expiration
of their seal period, generally on & 6 year to 10
year time cycle,
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REPORT OF THE TASK FORCE ON WEIGITS AND MEASURES

GENERAL | o
This report is limited to the conversion of existing
weighing and measuring devices to reéd or record in
metric rather than in customary units. The design
and construction of the devices using metric sized
material and metric fasteners is a separate subject
which will be part of metric conversion in the
manufacturing industry.

Conversion of some devices, such as gasoline pumps,

is not related to more than one industry. The schedule

for such devices can be established on an availability
of parts and service personnel basis. Some other
devices, such as scales, may have to be converted
on a schedule synchronized with metric conversion
in each industry.. For example, railroad freight
scales snould not be converted before the tariffs
are converted to metric terms, Metric conversion
schedules for most industries are not yet refined to
the point that the schedule for the measuring devices
can be determined, This report can only examine the
magnitude of the problems of- metric conversion for
various dev1ces,and propose minimum periods during
which metric conversion can be accomplished provided
definite and sustained efforts are made by all con-
cerned,

Tals report is concerned primarily witn devices

used in trade, that is, used to measure quantity

as a basis for pavment for goods or serv1ces.
Conversion must not be done in a Sllp-snod manner.
Parts equivalent in quality to the original equip-
ment must vbe installed by skilled tecinic¢ians, The
converted devices must also meet wWeights and Measures
requirements., 'Methods of conversion should also be
such tnat cost to the device owner will be minimum

and benefits maximum, Factors involved have been
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Conversion %o “he 7ehtric or SI svster in Z:znadsa

is = voluntarv »rosrsa, In so-e segnents of Tne
écanﬂy convarsicn 1s necessary Tor survival
Trare will he benefits for 211 segnents wnen
coaversiom is comnlete., Olos%s of coaversion will
be dorre Hr the ovmers of “the various devices.
Cost es*tinates inciuded in “he rerort are avorox-
Inete finures for estisn®ting ournoses., gquot=
ations fof eactual conversion or replece zent cost
must be obtrined from thre manufacturer or service
organization hy the owner of the device. . The
Canadian governﬂent'will notk subéidize conversinn

14
. .
bevond ‘furnishiny the planning aad follow-upn

. services nrovided »y the Jetric Commission. Tnis

prodedure is “he saqe as that beine followed in
the (nited Kingdom, Australia and New Zealend.
It is quite nrobable the United States orocedure

will be the same,
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discussed with manufacturers, service personnel and
owners of the various dcvices. One important factor
is the limited nuuwber of skilled tecﬁnicians and tne
long training period required to substantially increase
this number. It is generally agrecd that the most
satisfactory and inexpensive conversions will result
ffom replacement with new parts rathner than trying

to re-work existing paris or make extensive modifi-
cations in the field. For example, it is better

to replace a beam and poise assembly or a set of unit
weights in a scale

than to modify the lever system, Metnods of conversion
recommended for the different types of devices are

best for most units, but there may be exceptions due

to special circumstances, '

Types of conversions requiring extensive nmodifications
or an incresse in capacity will require type aoproval
review by tine Directorate of Consumer Standards,
Department of Consumer and Corporate Affairs., Fol-
lowingz conversion, adjustmént,and'calibration by the
technician, a high percentage of devices will be
checked by the W & M inspectors to ensure that they
meet the requirements of the Weights and Measures Act.
Some increase in the number of field inspectors will
be needed to cope with metric conversion, but it

will not be necessary to add enough people to inspect
évery-convérted device beforc it is put back into
service.

BASIS IFOR REPORT

Population figures for the various types of devices

were in general determined from records of Weiguts

and Measurcs inspections of all trade devices. From

a random sanple of 1300 inspectioh certificates, percen-

tage factors were developed for the more numerous
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classes to provide figures of each type in each trade
or industry. Cross-checks éuch_as comparing the
numbers of gasoline pumps ﬁith,ceﬂsué figures for
the number of service stations, comparing the number
of retail scales with census figures for the number
of food stores, and canvassing manufacturers and
owners, showed the figures to be valid except in the
case of postal or mailing scales. Figures for

Post Office scales in use were bbtained'erm the
Post Office records., Figures for mailing scales
owned by other users were obtained from scale manu-
facturers who "keep tab" because, when postal rates

are changed, most of the mailing scales have corresponding

ijs estiMmaled 40 be S0, tvo. [a the industrial —.:culq,r.-fo.luf.'-n,
chart changes made. The total population, it is

realized, there are many '"non-trade" scales which
would not be included in the Weights and Measures
inspection records, OQOwners of many of these scales
will want them converted, preferably on the same
schedule as the industry which uses them., Examples
of '"non-trade' industrial scales would be those used
for batching ingredients %0 make the product, or for
internal processing data. From considered opinions
of scale manufacturers and service organigzations and
a questionnaire to typical industries, we estimate
there are half as many non-trade industrial scales as
there are trade scales in this category.

Scales are divided into three categories because

there are three different schedules for their
conversion, Retail food scales should all be converted
in a minimun practical period, starting at a date
selected by the retail food industry. Postal scales

‘must be converted in & minimun practial period

prior to or following the date established by the
Post Office Department for conversion to postal rates
based on the metric system. Industrial scales will
be converted on different schedules synchronized‘
with conversion in the industry owning the scales.




Welghts and Measures devices other than scales are
generally confined to a single industry. They will
be converted on schedules suitable to the particular
industry.

The numbers of service personnel available to convert

the various devices were determined from an extensive
‘canvas, including written questionnaires and personal

and telephone interviews, of device manufacturers and
owners and independent service organizations., The mailing
list was provided by Weights and Measures field personnel.
Estimates of time and cost to convert the devices

were obtained in the same canvas,
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3. DEVICE CONVERSION

3.1

Retail Scales

Most retail food scales read in pounds, ounces and
fractions of an ounce. Scales reading in pounds and

hundredths of a pound are also approved. Most re-
tail food scales will indicate or print kilograms

by 0.005 kg, although increments of 0.01 kg will be
permitted on scales converted from pounds by 0.01

or 1/64 of a pound, and smaller capacity scales

may read in grams, Receiving scales which now read

in pounds and ounces or fractions of a pound, will
read in kilograms and decimal fractions of 0.1, 0.2 or

LS

0.5 depending on the capacity of the scale.

Of a total of about 117,000 scales in retail food
stores in Canada, about

76,000 are drum, fan or projection type computing
scales, Since the computing charts are now based on
cents per pound, new charts and price indicators,
based on cents per kilogram, will have to be designed
and produced for converting existing scales and
produéing new metric units. Scales will be converted
by replacing the chart and price indicator and
adjusting the scale to the new metric capacity. For
some drum or projector scales, new spring units may
be needed. Cost to convert a drum or projection
scale will be about $160 to $180, and for a fan scale
about $90..

There are about 5,000 automatic label-printing scales
in use. They print and compute to 25 1lb. by 0.01

1b, New metric units will be either 10 or 12 kg

by 0.005 kg. .To.convert existing scales to the equi-
valent of new ones, the scale, computer and printing
unit require extensive changes., Although a unit in
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"mint condition" might be converted for about $1500,
manufacturers are reluctant to quote less than about
$3000, realizing that many units will require re-
plécement of worn parts at the time of conversion,

For about $300 a 25 by 0.01 1b, unit could be con-

verted to a 11,5 or 12 by 0,01 kg unit. Only the
scale unit would be affected. A stiffer spring

would be installed, the scale adjusted to read in
kilograms instead of pounds and the overload stop

set just over 11.5 or 12 kg instead of just over

25 1b, With the present scale, a 2.205 1lb, piece of
meat at $2.00 per 1lb, would be priced at $4.40 or -
$4.42 depending on whether the scale read the weight
as 2,20 or 2,21 1b, On the converted scale, a 1.005
kg piéce of meat at $4.40 per kg would be priced at .
$4.40 or $4.44, depending on whether the scale read
the weight at 1.00 kg or 1,01 kg. The labels -
would be pre-printed "Net weight, kg" and "Price

per kg" instead of "Net weight weight, lb.'" and
"price per 1lb.". This simpler method of conversion
might well be considered,'@articulariy.for scales
which do not have many years of life remaining.

About 3500 even-arm or "over and under" scales are
used, such as for sale of candy in small specialty
shops. Most are equipped with a notched beam and
poise to weigh onces and fractions of ounces. Con-
version will be by replacing the avoirdupois weights
with metric and installing a beam and poise to
weigh in grams. Conversion cost, including metric
weights, should be less than $100.

About 2600 spring hanging scales are used for produce
and "customer checking" scales, Conversion, by
replacing charts and re-adjusting the scale, should
not exeed $40.




There areabout 3000 dormant scalégl{;ethe retail

food industry, primarily as receiving scales, Beam
scales will be converted by replacing the beam and
poise assembly, at a cost of about $500. Dial

scales will be converted by replacing dial and tare
beams and unit weiéhts, if used. Cost will vary

from $200 to $800, or more if the scale has a printer.

An additional 26,600 scales, primarily portable
platform and track type, are used as receiving

scales or for genéral_weighing,such as at locker

plants and warehouses., Many portable beam scales

now have avoirdupois graduations on one side of

the beam and metric on the other and are furnished
with both avoirdupois and metric éounterpoise weights.
Beam scales reading in avoirdupois only will be
converted by replacing the beam and poise assemble
and the counterpoise weights for about $250. It

will be more economical to replace than convert

small beam type bench scales which.sell for $20

to $50. Many dial scales of the portable or track
type can be converted by installing a dial with
metric equivalent graduations so the scale will
indicate both avoirdupois and metric units. The

cost would be about $100 to $200 depending on whether
or not tare beams were to be converted, For conversion
to round metric dials, such as converting a 10001b.,
scale to 500 kg, the scale would require adjustment
and the cost would be about $400, If the scale has

a printer the conversion cost would be about §IOOO.

Many of the scales now in use are about at the end

of their useful life, and some of them were made by

companies no longer in business so conversion parts.
would not be available., These scales will be re-
placed rather than converted. Some types of scales
have a longer useful life than others so the percentage
to beXCOnvertéd will be higher. Table 1 shows an




estimate of the number of scales in the various

categories to be converted as well as an estimate

of the cost of such conversion.

(Auto. Label
to 0.010 kg)

" Even-Arm 3,500

3,000
Spring 2,600 2,000
hanging ‘ o
_Dormant 3100 .2,700
Miscellaneous 26,600 18,000
Totals 116,800

89,200

TABLE I
: NUMBER OF SCALES

TYPE OF TOTAL CONVERT REPLACE
SCALE _
Computing 61,000 48,000 13,000
Drum or , :

Projection
Computing = 15,000 12,000 3,000
Fan A
Auto. Label 5,000 3,500 1,500
to 0.005 kg

500
600
400

8,600

27,600

CONVERSION
COsT

- 8,200,000

1,080,000

5,200,000

_ (1,000,000)

270,000
80,000

1,300,000

5,400,000
$21,530,000

Our canvas indicated there are about 730 scalé service

technicians in Canada. About .440 specialize on retail

type scales or can work on retail and industrial., The
remaining 290 specialize on industrial type scales. For.

- the various types of scales in the retail food industry,

a man should average two scale conversions per day.
Considering the first five_types~of scales above as
"retail", the total is 68500 scales or 34250 man days.
Assuming 240 days pef year and a two year period, 72

retail scale men would be required, or 16.5 percent

of the 440 man force.

Similar calculations indicate

22 men or 7.5 percent of the 290 man industrial scale
force would be required, to convert the last two types
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of scales. Since other industrial type scales

could be converted at the same time, it would seem

an increase of about 16 to 20 percent in the service
technician work force, or an equi#alent amount of
overtime, would suffice for a retail scale conversion
program extending over a.two year period.

It is nof necessary, and may not be advisable, to
convert the whole country in a two year period. A
suggested program would be to start in Ontario and
British Columbia, possibly in Toronto and Vancouver.
After conversion is well under way in these two.
provinces, work would progress to. Quebec and the
Maritimes from Ontario and to the Prairie Provinces
from British Columbia,. Working from cities to towns
to villages by advertising areas, it should be possible
to have even the cross roads stores converted within
three years of the actual start of conversion. There
would be an advantage to starting retail conversion
in the major metropolitan centres having high-volume
retail stores so that any.scales replaced could ,
after rebuild, be made available for "trade-up" by
smaller retailers. Considering the design and
tooling required, a lead time of at least a year
would be required before sufficient parts would be
available to start the conversion in the field. It
should be possible to start conversion by mid 1975
and have it completed by mid 1973.

In order to meet this schedule, prompt and sustained
effort will be required by all involved:

Scale manufacturers must consult with their -
customers, the scale owners, to determine spe-
cifications for converted and new metric scales.

The manufacturers must then design the new charts,
get approval of the Directorate of Consumer Standards
of the Department of Consumer and Corporate Affairs,




provide tooling, order raw material, and manufacture
parts for conversion and new scales for replacement
-on a suitable schedule.

Scale owners must place orders for conversion of
‘specific scales and for new replacement scales
on a suitable schedule. It should be noted that
if metric replacement scales are ordered well in
advance of the date they are needed, these scales
can be used as a rotating reserve to facilitate
the conversion process.

Associations and co-operatives should keep their
members informed on progress towards metric con-
version, and the district offices of Weights and
Measures should inform each retailer of detailed
plans for conversion in the retailer's area so that
he can place orders on a suitable schedule.

ment of Consumer and Corporate Affairs must approve
new designs and converéion plans without undue delay.
Plans and forms for field inspection and for reports
of convefsions by service organizations must be
available when needed.

The Weights and Measures field force must be ready
‘to coordinate the conversion program within each

region and district and to conduct inspections as
required.

Service organizations must obtain instructions from

the manufacturers as to methods of converting and

parts required for. the scales they intend to convert,
They should order parts required for conversion or
assist the scale owners to order the parts, and they must
also obtain metric test weights.,

l ' The Director of Consumer Standards of the Depart-
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Steering Committee 6 of the Metric Commission must
make sure the entire retail food industry is aware
of the approved schedule and must.monitor action
by the various groups to make sure the schedule is
being followed.

The Director of Information and Education in the
Metric Commission must make sure the public is )
properly informed before conversion starts, and must
prepare suitable publicity to encourage the small
store owner to "get on the band wagon'". The metric
system has been legal for use in trade transactions

'in Canada for over 100 years, but there remains a

general lack of familiarity with it. To reduce
confusion during the time of metric conversion in
retail trade, conversion charts showing price per
kg versus price per pound should be made available
by the metric commission for posting in retail
stores., v
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3.2 Pos%ial Scales o ' /2

Scales used for determining the postage payable for
letters and packages read in pounds, ounces and

- < I

fractions of an ounce, Many‘scales,are equipped'with

a computing chart which shows directly the postage
payable for any letter or parcel within the weighing
range of the scale. Rates for the different classes

of mail and for various destinations, including inter-
national rates, may be shown on some scales., When the
Post Office Department converts to rates based on metric
units, the scales will have to read in kilograms and
grams and the computing charts will have to show

the new rate structure,

There are thousands of $3 to $5 postal scales, sold
in drug and department stores, used by individuals
and small offices. These will be replaced or used
with conversion tables.

Another type of scale which will undoubtedly be replaced
is the simple 8 or 16 ounce beam letter scale. The

Post Office has 9520 in uge and it is estimated there

are about 12000 in private offices and small industries,
The replacement’cost of $20 to #25 is less than the
conversion cost in the field,

In addition to the beam letter scales, post offices |
have 6340 beam parcel scales, 25 or 35 1lb. by 1 ounce,
Some of these are also used in industry. These scales

could be converted at the factory, or in a few '"conversion
' shops" set up in various'provinces, for about #40 each,
Since some old scales are due for replacement, new
metric scales could be ordered somewhat in advance
to provide a reserve for rotating scales into conversion
centres.

Computing fan letter scales have capacities of 20
ounces or 3 1b., Metric units would probably be

4

3
i
¢
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500 g and 1.5 kg. Conversion will be by replacing

the chart and adjusting the scéle to the new capacity.
Computing fan parcel scales have capacities of 10 to

35 1b,, some with a beam and poise to expand the chart
capacity. Metric units will probably be 5 kg to 20

kg capacity. Conversion will be by replacing the chart,
and the beam and poise if used, and adjusting to the
new capacity. Conversion costs for fan scales will

"be about $90 to #120. The Post Office has about 1850

fan computing scales and the private segment about
14500, .

There are also computing drum or cylinder scales and
computing dial scales of 25 to 35 pound capacity used
for parcels., Conversioh‘will.be by replacing the drum
assembly or the dial and adjusting the scale to the
new metric capacity, probably 20 kg. Cost will be
about $200 per upit. The Post Office has about 800
and the private segemt about. 4500 of these scales.

In addition the Post Office has about 600 scales

used for weighing bulk mail. Beam type portable scales
will be converted by replacing the beam and poise
assembly and the proportional or "tip" weight at a cost
of about. $250. Portable or suspended platform dial
scales will be converted by replacing the dial and
beams and adjusting the scale at a cost of about

$400.

Table 2 shows an estimate of the cost to the Post
Office Department and Table 3 to the private segment
for converting or replacing scales to adapt to a metric
postal rate structure.

i 2



Table 2 Post Office Department
‘ _ Number of Scales
Type Scale .~ Total Convert Replace FEstimated Cost

{ Beam letter 9520 9520 200,000
Beam parcel 6340 5000 1340 ‘ 310,000
Computing fan 1850 1850 185,000
Computing drum 800 800 160,000
Miscellanous 600 600 . 170,000
Totals - 19110 8250 10860 $1,025,000

Table 3 Privately Owned Postal Scales
A Number of Scales
Type of Scale Total Convert Replace Estimated Cost

Beam letter 12000 12000 250,000
Beam parcel 200 200 . 8,000
Computing fan 14500 14500 ‘ 1,450,000
Computing drum' 4500 4500 900,000
Totals . 31200 19200 12000 $2,608,000

There are about 440 service technicians in Canada
capable of converting postal scales, but they are
not available full time for .conversion work. On

a crash basis it probably would be possible to
convert, .in about a month, all the Post Office
scales except the beam parcel type. Depending on
the size of the reserve for rotating, it would.
probably take two to four months to convert these
scales, Unconverted scales could be used with a
conversion table. It would probably take six months
to convert the privately owned postal scales, assuming
retail food store scales were not being converted at
the same time, -

Scale manufactnrers will need at least a year lead time
after the metric rate structure is established by the
Post Office Department. They will have to design and

.5 ¢
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tool for new charts, obtain raw material and
produce the parts required for the conversion.

To meet a tight schedule, prompt and sustained
effort will be required by all involved. The

Post Office Department must set up the metric

rate structure, obtain firm quotations and delivery
schedules from scale manufacturers, establish the
conversion date, place parts and conversion orders,
publish the new rate schedule with effective date
sufficiently in advance so other scale owners and
manufacturers can pfepare for the change, and issue
the new rate schedules with conversion tables for
use of owners of unconverted scales.

Scale manufacturers must design new computing ‘scale
charts and new beams and poises for non—computing

scales, obtain approval «f the Directorate ofngi’:;;{dards of
Consumer and Corporate Affairs for methods pf conversion

- and possible increases in scale capacity, order raw

materials, fabficate»parts, preﬁare instructions for
caonversion, canvas private owners of postal scales and
issue parts and instructions against purchase orders,

Service organizations ﬁust correlate with scale manu-
facturers and the Post Office Department to schedule
conversions in the territory they cover, obtain parts
and instructions and notify the District Inspector of
Weights and Measurers as conversions are made,

The D!P.lr'l'w\ts# ot . :

Consumer and Corporate Affeirs Pepartment must examine
new charts and plans for conversion, issue approvals
and inspect converted devices in the field,

The Metric Commission must monitor the conversion
program, make sure it does not conflict with other
auth . . .
programs,as the conversion of retail food store
scales, and make sure sufflcient publicity and ed-
ucational activity occurs at the prOper times.




73 Industria 2

S1all industrial scales generally read in

) _
pounds, ounces an? fractions oftgunce . Some
scoles, such as for weighing precious metals,
m=y re=d in troy pounds and .troy ouvnces, or
in prains, Intermediste scales fead in nounds
~nd ounces or pounds and fractlons of:oound .
IL=rge sc=zles read in thousands of nounds aAand
nounde, Although large units, such as truck
or r2ilroad secsles, wmay be rated ia tons, verw

few scnles in Canads read or print in tons end

entry of welcht dets into business mschines,
there has been a trend ﬁo?nurchnse schles reud-
1nq in ﬂpunds and Aecimal frachioms of oounds;
3ame scales have heen converted to decir2l re=d-
ine in *the field. $m1211 metric scsles will read
in grams or kKilozrams and grans.4 Lar;er_scnleé_
will read in kliogrnns and decinal fractisns or

mul*inles of kilosrans, A1l rendinz 2nd orint-

ing will be in decinel units., This will bha 2

definite benefit from metric conversion.

—
—

. Of an estizsted 197000 industrial sc=les, obout

6200 ar=s now wehtric, so will no® require conver-

sion, &n ad*itionnl 5400 are clasced as "covdin-

l pounds, .In recent yenrs, in order to siaplify
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aflon ~etrig"., These are the svall sc-les used
fof clqssifyin?‘“r@1n. It wil]l he more econnn-
ical *o renlace than comvert ther.. There =2re
“hen sbou* 180900 industrial scnles to be con-
verted or rernlaced, 3ome scrnles lll he re-
oleced becouse narts Lo converht thern are nob
av-ilable, dthers becmuse they sre worn oub

and due for renlacement, In w=ny c<ses, such

as hooner, truck, r2ilroad and other larve
sc2les, the lever systen may he in good contit-
lon bu* *ne indicator mav require renlacé:entv
bec~use converslon 5urts'are not zvnailabdble, In
other c=ses, converslon of thve indicator 12y be
auite inexnensive bu%t *the lever svshten =av need
a comnlete overhnul hefore tne converted scale
will bhe accentadble for use; In *his recort it
1s =zssuved conversion can be acconnlfsheﬁ witha
out overhaul of the comnle®e scle, linintenance

exnense should not he considered nart of tnhne cosh

of metric conversion,

— .
——
About 23070 sgcoles are the even-art or "nver-

under" tyove usaed with wgirhtg o offset the load,
Jost units also have A besm =nd polse to offset
tnre or part'of the load. Conversion will be by
_re-laciny “he avoirduvols welzhts end be n snd

[y

anige Wity mebtric unite, dunv of these s2-les

uses in inAugkry have a c=2ecityv of 102 1b, or

17




more. The cost of conversion will average
"about 3150.00, There are about 110,000 nortable,
bench or monorail scrles with simople beam or
dial indicator. 3Beanm scalés %111 be converted
By renlacing the heam and voise assembly ~and the
counterpelse or "%io" weights for about %350.00.
Dial scales will he converted by renlaclrig the
dizl =nd tare beams, if used, and =d justing *the

) ql @ (Y3
scale,, cos, about 00,00,

R

About 39000 larger platform, hooper, crane and
motor truck scales sre used. Cnllbration of
these largayr scales wlll lncrease conversion cost,
Bean scsales are generally the "full capacihy"
tvpe, with a more evnensive beamand nolse 2ssen-
bly, =nd most of the dial scales have unit weights.
There are some hydraulic and some electronic
scales in this caterorv. Beam scnales wlll be
converted bv replacing the beam and poise ~2ssembly, af «
cost:;bouﬁ 31000.00. Mechanical dial scules will
be converted by.renlacing d4ial, bheaams and unit

at ar of
welchts, 1f used,, average cosh_ sbout $1200.00.
Hvdrgulio scrles vwill he cdnverted.ﬁy renlacing
the 4i=21 and adjus*inas the indicabor drive linkage

- ot

ol
to calibrate the scale, cost abou® $400.00.

- Mec*roric sceles with dial indiczafors willl Dbe

.




converted dy fenlacing the dial =nd some

' ‘ ot an
resis*ors and re-calihrating, average cost of
abou: $1000,00. Digltal indica*ing élec wonic
scales will generally requlire only re-narking
of *he value of the digits, revlacing sore
resistors and re-calibrating for on aﬁerage
. enst of about 3800.00.

) fgere are about 900 raillroad track sceles, sone
with beﬁn, some dial =2nd some electronic indic-
ators, Renlacenent.of indicator or oomponepts
olus cost of callbration will probably everage
about 3$3000.00 ‘ | .

— T .
Avou* 1400 automatic fump or belt conveyor scales

can be converted by renlacline beans and balsnce

fonn wi1ll he required, Average cost will he about

%2000,00,

— .

Table 4 shows an estimnate of the total nuiber of

industrial scales in the various caterories with
the apnrovinate number to be converted and replaced

. =nd the anrroximate cost for conversion., Replace-
ment is considered a normal cost of renlacing

canltal equiovment, so is not included, Fov the
lavger 5;.a/es, 10 most cases o’n/:, the thz'aiffh‘?
Uit will pe’ coovert ed or rg/al_qce(,

oW

l ‘ weilshts and identification vlates. Re-callibrat-




i . . B .
] . - . ' -
H - :

.

Table 4 Industrial Scales
of .
Type, Scale Nunber of 3cnles” Conversion
otal Conver Renlace - Cost
Bven-arnm 28000. 22500 5500 3,400,000
Portable, : ‘
bench and ' ‘
monorail 11,0000 77,000 33000 28,000,000
Platforn, ~ _ '
hopver, : S
crane, truck 39000 27000 12000 31,000,000
Railro=zd 900 600 300 1,800.000
pump, Tonvey-
or 1400 1050 350 24100,009
- Totals 179300 128150 51150 66,300,000

A skilled *tezchnician should be able to convert two

even-arm scales or one nortable, bench or monorall

«

scale ver day. The larger scales will require anoub

“two man days on the average. This adds us to about

2/63

146000 man dzys. Cousidering six 240 day vears, about

100 men would he required full tine. -The Task Force
canvaS‘indicates there are about 370 technicians
gualified *o convert industrisl scales, but some
would not he availéble during the retaill scale con-
) one huadred - )

version neriod. ., 368 men full time represents a
twenty seven nercent increase in the technlclan work
force. Sone 1ndustr1es will require thet the coaver-
sion work be dore on wesk-ends or holideys to evold
interference with nroduc*ion. Ccnsidering thié over-
time»faotqr, ev increase of fifteen to twenhty onercent

in ransower is indicated, assunine that the work 1is

schedvled nroperly. There are many industries swed




and many fectors inv-lved, Idesl scheduling will
not be pessible. An increase in the work force of

twenty five %o thirty nercent, wi*h sore 2vertine

vork, ¥t crobablyyrrequired.

There will be no definite schedule For conversinn of
all industriesl scales. Bach industry will convert
ite scales ﬁhen necessary accobﬁing t> metric con-
versiom of its nroducts or services. The srain
1rdastry has set August, 1977 as “he tzrget for comn-
nletior of 1ts scale conversion. Sone irdustries
=re very seasonal, in others plaqts ney have shut-
Jomm ~eriods for major mrintenance, With nrower
nlenninz —e*ric conversiom of éoales can bhe accom-

flished with minimun interference with nroduction,

N

.inst scalé meynufacturers alrerdy nroduce industrinl
sc~les readtine or ﬂrinfinmﬂin ~etric units. Deaisn
of aartg far netric corversion will not be =2 zerious
sroblen,  Sore enmineering will Ha lav-olved in edéoﬁ-

ing 2 new inticatine unit to zn existine lever avsiern

eaafactured Hv a comineny thich Msg cone nut of ous-

iwess, In-ineerine will 2lsc be required to deter-

~e *ve best wav no comvert tae various ~mndels @nd
cen2gities an? tH asceritalin that canvérted scrles

are within satisfac*zry verformance lialts of canacity

¥ geasitivity,

P
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For a stooth nrogram of scale converslon in the

various industries, the following w11l be recuired:

Scale_manuféoﬁureré must make sure they have
uitahle designs for converting or re-lacling
scales, They should determnine the zarts re-
gqulr=d and nrocedures to he followed =nd nrepsre
narts lists and conversion instructions for all
models to he converted. They should nbtain,

. (onSuvmer
1f necessary, anproval of Directorate of,K Stan-
dards, <A, for pessible increased cenacifles
and far'conbinafioné of inilicating units with
nther lever svsteans. Raw naterials will have
5 be obtained and parts and kits croduced in
auantities to meet orders and schedules fron

“

*ne ccale ~wmers.,

[ ~eemttunyt
Scele owners sh-uld request firm gquota*loms
ond “hen nl=ce orders f-r coaversio-n or re=-
slace=nt well in advance of the conversliom
Aate, "In house" *est weirnts should be re-
nlaced ar aravided with converslon weights %o

facilitnte c2libratiom of converted and new

scales,

P T

Service nrganizetions should plan on lacreasing
and trsining nersonnel znd aroviding suitebdle

test weights, They should obtain parts lists




ard conversion instructions for =ss2ales thev nlan
“o convert, and should srder »narts or-assist the

sc=le owner to order oparts.

e

" "The Direcherate ot Conguner Sfandards

smdapds—3raneh of CCA will be called unon *o
anorove plong and kits for conversion of varinus
units and lever systems. Requirevents for converted
scnles and forms to recort conversions must be

issued,

e veut

The Weigh*ts and Measures fleld force must be eguloped
with sui*table test eguloment for metric scnles, If

necessary, the staff should be increased to -eet the
' .

Insnectiom nrogram reguired.

[t

Tie Metric Comnission nust advise the scale manufact-

urinz and service industry on the schedules of the
verious industries =2a1 wust rcee “h-t schedules are

+

ad justed 1f serisus comflicts develop,

FAucation =nd trailning of secale onerators should

22 donz just orior *to scnle eonaversion.
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sel~rhts

Many weichts are used with even=arnm sééles in the
welzhing of conmodities, Such weights are in units

of wounds, ounces and fractions off;unce for ordinarv
coz-0d1l*ies =and in trov nounds, troy ounces =nd fract-
lons or in ~rsing for weighing such comnoditles as
~reclous netals, "Test weights" used by service organ-
iz»+*1lons, scnle owners and Weights and feasures inspect-
ors to calibrate scales may be in the samne units. Sone

teek

welshts fqr large scales may be 500 or 1000 1lb,
or larger, Tést cars for reilroad sc=les are adjusted

to 30,000 to 100,000 1b, or more,

0f the totzl of aﬁout 260,000 welghts, ebout 15%000 are

ten nounds or smaller, l@SOQ‘between.eleven end thirty
pounds, 89000 between thi¥ty-one =nd two hundreér}ifty
nounds and 2500 over two hﬁndredt?ifty sounds., About ‘
14000 weishts are used with even-arm scales in the re-

tail food_industry, about 19@000 with even-arm scaies

in other industries and abnut 50,000 are used for cal-

ibrating seales,

Conversion undioubtedlyvy will be more exnensive than re-
placément for weights smaller than thirty pouﬁds. For
-larger welghts, actlon By the owner will deovsnd on cir-
cuastances., we;ghts used freQuently by unskilled per-
sonnel should orobably be replaced: Exanples are the

welghts used with larger even-arm scales in industry

for filling containers or checking the filling onerat-
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such 2s for colibration of scales, ¢An be used
with add-on weirhts *o arrive at round netric
values. Service technicians an?d 4Welenhts zand

ieasures insnectors will nead, for some *ine,

~*he canablility of testing sczles in both avoir-

duvols and metric units, They should have suall
scz2le kits in the metric system to sunnlement

“helr present "thirty pound® kits., They should
zlso have converslion weights for thelr lsrger
weilghts %o bring them *o round metric nutbers.

is metric conversion prosresses, ‘the larger wédights
can be convertgd, by adding or removing materisal,

or reolaced,

Cost of the welpghts used q}ﬁh even;arm scales snd Cost
of the provortional or "tip" welshts used with snzll
beam scales were included in *the conversion costs of
those scales. Cost to *the scale service industry

and scale owners for test welsh*:. conversion or re-
vlacement will be about #$800,000 but this can be

spread over several years.

The schedule for weicht conversion or reolacenent

will édepend on the schedules for converting sceales

"in tke various industries. Action required would be.

es follows:




Scale manufacturers will have to produce
atont 14000 welqhté for use with even-araz
sc”les and about 500 small scale test weight
kits during *he retail food étore conversion
nroaram, About 196000 welghts for use with
even-arm scales and about 45900 test weights
or conversion welghts will be needed for the
conversion of industrial scales. About 300
additional small scale test kits will be

needed for the postal scale conversion orogran,

Sczle owners should nlace theilr conversion or
replacement orders for even-arm sc=2les early
enouth to zcermit manufacturers to nroduce the

‘ arts ar '
wel~hts as well as thihscales. Owners of large
scales who have thelr own test welchts dhould
request guotatiosns on conversion, ad?-on
weithts or renlacenent, They should place

orders well in advdnce of the conversion sched-

ule for their scales.

Service organizations should order metric test
welghts, add-on weights 2nd conversions well
in advznce of the detes they will be needed.
Welghts and Meamures should order metric test
weiwhté, add-on weights and oonversipns well
in advence of *he dates theay will be needed,

and should also be prepared to test and =adjust

= himher vAlyme Af walx-fa Fhan nvaenal

6
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Metric Com+4issinn committees should renind
the industries involved of the importance of
the test weight conversion nrogram in connect-

ion with the metric conversion of scales,

oy
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ttiasoline Disvensers

Gasoline dispensers presently read in gallons and
tenths of a gallon. They will be converted to
read in litres and tenths of a litre by replacing
-a géar vair between the meter and the computer
head. vhis will require the final wheel of the
litre register, at a given rate of flow, to turn
L.546 times as fast as at present, but still well
within the mechanical capability of the equipment.
Addltlonally, faceplate markings will require to
be changed from "gallons" to "litres" either by
replacement of the faceplate or by use of self-
adhesive vinyl overlays. . _ .

While all gasoline dispensers are basically similar
in design, the problems of conversion differ some-
what. In one design; the gear pair requiring replace-
ment is enclosed in a casing and bolted to the
underside of the computer head. Replécement is
quite straightfprward, and in most cases, Wwo:ld

be carried out on site, 1In another, the gear pair
is mounted on tor of the meter casing, either
unenclosed or in its own casing. Replacemént-wowld»
again be straightforward: In a third deeign, the
gear pair is mounted on top of‘ﬁhe meter, but inside

‘the main meter casing, and gear replacement is

best accoxplished by meter change-out and refurn

of the replaced"meter to the manufacturer's or another
qualitied shop, "Alternatively, there might be suf--
ficient vertical clearance to allow insertion of

a new conversion gear casing between the meter and

the computer head, and this arragement would e-able
conversion to be done entirely -in the field,

LN




Of the six manufacturers from whom we have received
verbal or written information, threé are confident
that all conversion work can be done in the field
using manufacturer-supplied kits., 'hree expressed
some reservations on field conversion, and thought"
that field exchange supported by factory conv:rsion
might be preferable, '

They suggested a price for conversion kits, including
mechanical parfs, tgallons" to "litres" decals and
instructions, varying from $5 to $50. Estimated
field convergion time ranged from one half hour

to two hours. Lead time required before shipment

of kits in any required quantities generally .ranred
up to six months, although in the case of some |
model lines discontinued a number of yéars ago,

the manufacturers would want to be assured of a

reasonable volume of business before starting kit

design. The manufacture of kits apparently presents
no problem, '

While the kits described would be technically ad-
‘equate, the 1ask Force recommends that the manufac-
turers-éupply as a supplementary kit, one decal with
the legend "One litre = 0.22 gallons; one gallon =
4,55 litres'"; another with the legend "Equivalent
price per gallon XXX.X cents" with individual figure
overlays to permit display of a range of pri-es;

and a printed price-per-litre to price-per-gallon
conversion chart. Or in the case of bl ending
pumps, a price conversion chart should be supplied
in decal form for'posting on the faceplate.

Weights and Measures inspection records indicate
a present total of 116,000 gasoline dispensers in
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trade use. While conversion will be a sufficiently
minor expense that it will notbe a significant stim-
ulus to dispenser replacement, some dispensers will
be replaced during the period of metric conversion
on a normal retirement schedule, and others of
three-wheel computer design, which have a read-

out capacity of $9.99 or in some instances $14.99,
will be replaced due to the rising costs of oil.

On the other hand, there are probably 15,000 dis-

- pensers in non-trade use in Canada, a relatively

small percentage of which wculZ be converted before
retirement, In total, perhaps 105,000 gasoline

. dispensers would require to be converted,

We received verbal or written replies from 30 ser-
vice organizations out of a total of some 200 which
service gasoline dispensers. Average number of
servicemen available for gasoline dispensers, based
both on written returns and on a statistically
controlled phone survey, is avout 4. A total
serviceman population of 800 is then available

for the conversion of gasoline dispensers. (Roughly
2?0 servicemen speqiaiizing in the servicing of
bulk me%ers are empioyed by concerns which also
service gasoline dispensers. If the two programs
of conversion were not concurrent some limited
transfer of res>urces would be giaii;gLe.) A
minority of thc service organizations plan tg in-
crease sirength somewhat to cope with the workload
of conversion. '

The service organizations esﬁﬂnatedathe"same range
of man-hours required for a single field conversion
as did the manufacturers. At a maximum of 2 hours
rer dispenser, and allowing for some amount of

B SARUI CSUSRL T
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travel time, it would seem that 4 dispensers could
be converted per day by each man,

Some respondentis asked about test measures for use
in calibrating sasoline dispensers after convorsion,
While 20 litre test measures arc available fron

two U.S. manufacturers, the more convenient apQ
proach, in the short term, would be use of the 5
gallon measures which all service organizations'
now inave. Equivalent measure is 22.73 litres, and
the final 0.03 litres would be difficult to estimate
on the "tenths'" wheel of the computer. Lt appears
that one dispenser manufacturer will be prepared

to supply WM ¢alibrated 30 ml displacers to be
suspended by chain inside the measures for cali-
brations to the 22.70 indication on the dispenser
register,

If the total attention of the service organizations
could ve devoted to metric cbnversion; the whole
nroject could be completed in less than 7 weeks.
This, of course, would be an unrealistic target,
since the service orpganizations are already fully
occupied, Phased into on-going work, and without
special priority, the service organizations are

in agreement that the metric conversion of masoline
dispensere could be accomplished in 18 months to

~ 3 ycars. Some of nur respondents also voluntzered

the opinion that, given adequate priority by their
client o0il companies, and assured of good narts
sunpiy, there is no particular reason why the job
could not be substantially‘completed-before the onset
of winter weather in the current year.

At the tiue of our October written or‘verbal con-

sultations with eight major oil comvanies, January
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1977 wre the favoured date for starting gasznline
dispeascr conversion; one thought that an 15 month
period beginning January 1975 shaould suffice. ‘There
was some concern--apparently uhfounded, judging

from the response of the dispenser manufacturerse
that sunply of conversion parts would be a problem,
Three companies thought that truck meters, locding
rack meters and process meters in their respective
organizations should be converted on the same
schedule as their retail meters, One theoght that gascline
disrensers shauvld €ollews ofher meters tn 4he Conversioa wchedule,
More recently, some of the oil companies and their
dispenser suppliers have been giving serious coa-
sidcration to assigning a much higher priority

to dispenser conversion,

in this project, the Department of Consumer and
Corporate Affairs could be or assistance. 'The
Directorate of Consumer Standerds, on short notice,
can mail guidelines on dlspenser conversion to

all manufacturers and service organizations of record,
The Bureau of Field Operations, through the District
Inspectors - of Weights and Measures, could circularize
all service station operators to urge them to submit
nane-plate data from their dispensesrs, wWith some
express.ion of intent, through their norwzal purchasing
channels to their service organizations sn that a
total inveatory of conversion kit requiremenfs

can be prepared by each manufacturer, '

The Task Force recommends that the convsrsion of

gasoline disnensers begin not 1ater than March, 1975

and be comvrleted before 1978 bu |
.Lhat serious consideration be given to scheduling

for the bulk of conversion to be completed during

the summer and fall of 1974. ' :
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3.6 Self Measuring Pumps

Self measuring pumps are the second type of meter normally found

at a service station. They are used for meterring lubricating oil,
anti-freeze and other liquids. We received information from three of
the four manufacturers in this field. It would appear that there are

.
roughly 15,000 of these meters now in trade use in Canada.)’They-

- presently register in either quarts or pints, and will be converted

to register in litres. In the manufacture of new meters prior to

conversion, and also in conversion of meters now reading in quarts and

pints, there would be some advantage to dual read-out in both litres and:

quarts. A new meter with dual reading would not require to be
converted, and for some time in the futuré, cars with radiators and
lube system capacities quoted in quarts will continue to require

servicing.

All respondent companies already supply meters to metric countries,
however, and parts for metric conversion or complete meter heads

with litres indication are available from stock. Either for immediate
sale or for conversion, a meter reading in litres could be uséd for

in
filling to capacities expressed,quarts using the formula 'number

of quarts plus 10%'. Kééﬁf&éy would be adequate for most purposes

PR

provided the charges were on the basis of litres dispensed.

One ménufacturer»proposed trade-in for factory rebuild to metric
standards at a cost roughly 25% to 35% of purchase price. A

secoﬁd proposes conversion of the owner's ﬁetef in service depots

at a cost roughly 80% of purchase price. A third proposes scrapping

and replacemént of the meter head.
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The question which remains to be resoivad is what percentage of the owners
of these devices will wish to pay the price for conversion or

replacement before the time of normal retirement. This will largely depend
on the sales effort invested by the particular manufacturer. These are

low visibility devices, not normally read by the customer and cannot be

considered to have a high priority in metric conversion

Ideally, conversion of this class 6f devite would be on the same
schedule as gasoline dispensers. Conversion would be either by
replacement of the meter head or by central deﬁot rebuild and in both

, .« .
cases inspection‘would be at a central location and not dependent on
field inspection schedules. A close tie-in to'the'conversion

schedule of gasoline dispensers or of other retail devices is there-

fore not an overriding issue.

A
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" owners of these devices
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provided the
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+the question which remainh ‘he resolved is wacther
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replacewent ore the time
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devices rorrally read by the customer)~and
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for conversion or o
of norial retj

Tire Inflation Gauges

Tire inriation gauges are not formally a part of
this study since they are non-trade devices., They
are, however, hignly visible, and‘frequently used
by the general public. At‘present they register
in pounds per square inch, The preferfed units
of registratvion in SI will be kilopascals, or kra

'in abbreviated form, One pound per square inch

is equivalent to 6,89 kPa, and a tire inflation
pressure of 30 psi would be 207 kPa.

rire inflators were discussed with one principal
manufacturer who already supplieg these dev1ves to
countries where the kPa is the unit of pressure
measurement, Conversion involves replacement of -
the rlgnt indicator wheel assembly with one which
reads in- tens rather than in units, a small internal
mod1f1Cation, and replacement of the face w1th

one bearing a different 1egend and ‘a pressure con-

ver51on table.

3
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Conversion would not appear to be excessively ex-
pensive, But once again, the question remains -
what percentage of the owners will wish to pay

for conversion ahead of the normal time for device |

retirement?

It seeus reasonable, however, that new installations
should read in metric units, but carry conversion
charts., At the time of gasoline dispenser con-
version in any service station, older tire infl-.
tors shnould be '"converted", as a minimum, by inetal-
lation of a self-adhesive pressure conversion chart,
There should be no problem in providing an adequate

number to gasoline dispenser service organizations.

volumetric Liquid fleters

Volumetric liquid meters, commonly referred to as

'bulkkmeters, in the size range over about 30 gallons

per minute, are used in the measurement of a wide
range of industrial liquids, of food products in-
cluding m:1k, but most importeuntly of petroleum
products.

Bulk meters now register almost exclusively in
gallons. .he smallest sizes, used tyrically on
tank trucks for the registration of fuel oil deliv-
eries to domestic customers, have a final wacel
reading in tenths of a gallon. On no bulk meter
is registration to one tenth of a litre feasible

-because of the high speed of operation this would

require in the final wheel, In some larger sizes
of meter, not now registering.to."tenths", instal-
lation of 4.456 step-up gearing would be feasible,
In most cases, gearing would be step-down, to
0.2200 ratio. |




For bulk meters, the cubic metre is the preferred
unit of registration under SI and in those countries,
including all members of EEC, which adhere to the
recommendations of OIM , "1'Organisafion de iiétrologie
Légale", For.the largest bulk meters, those of

5" size and larger, the cubic metre is the logical
choice for registration in Canada, since the petro-
leum barret will undoubtedly be disvlaced as a

unit of measuremeint by the cubic metre, 1In smaller
meters® the choice is less clear, narticularly for
the conversion of meters already in use,

For meters on domestic tuel oil delivery trucks,
for instance, the iinal wheel now registers in
tenths of a gallon, which are differentiated from
the registrations of other wheels by contrasting
coflour, by a fixed decimal point, and by wheel
spacing to emphasize the position of the decimal
point. Shifting the decimal point two wheels to
the left would aporoximately double the cost of
conversion, Ahd furthermore, for small deliveries,
the cuvic metre is a rather unhandy unit. A single
cubic metre is more product than a domestic fuel
0il tank can contain!

The register of a fuel o0il delivery meter on con-
Versiohiwould be geared down, not up; the final,
analogue wheel would read in whole litres and the

first digital wheel would read in units of ten
~litres. In some countries, Mitres x 10" is a

permissible unit designation, but thils terminology

is quite confusing since one is never sure whether

the "x 10Y factor refers to the size of unit or
is to be applied to the numerical'reading.

.




With some hesitation, the Task Force recomunends
that for the largest sizes of bulk liquid meters,
. the cubic metre be considered the mandatory unit of
registration; for meters smaller than the current
3" gize designation, it be an optional unit of
registration; and that at least until Canada's
policy on adherence to the recommendations of OIML
is clarified, the decalitre (dal as abbreviated)
be the alternative unit registration. Lilres would
also be an acceptable unit of registration in the
smaller sizes; specialty food meters are generally
imported from metric countries where the litre is
the standard unit of measurement in smaller quantities.
If at some future time it is decided that all. bulk
‘metering should be in terms of cubic metres, the
bulk meters already registering in decalitres would
" be compatible by application of a 1/100 multiplying
- factor, and could be allowed to continue in use until
their normal time of retirement.

Based on W&M inspection records, there are épprox-
imately 28,400 bulk meters in trade use in Canada,
including 13,000 mounted on tank trucks, 14,600
large-capacity meters in fixed installations,

7?20 propane meters and 80 milk meters. A s@%tantial
reréentage, particularly of truck-mounted fuel oil
delivery meters, have ticket-printing registers and
also pre-sét registers which shut off delivoiy when
a ~glven quantity of fuel has been delivered.

on 4n

It appears from an analysis of industry returns that
there are roughly 3400 bulk meters in non-trade
"use, Perhaps half of these might be converted.

One may also assume that a percentage of the trade
meters will be approaching the end of their service
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life during the periogd of conversion, and that
rougialy 20» would be replaced with new meters of
métric‘registration. The number of bulk meters.
to be converted would then be 24,400, |

Basically, meter conversion requires replacement

of a gear pair, either to give = step-down of

0.2200 in register speed or, less frequently, a
step-up of 4.546, The register face would be re-
placed, If the meter is of the pre-set register
type, re-camming is also required to provide for

the right speed of shut-off relative to the ad-
vancement of register numbers. If conversion is

to other than deéﬁjtres, extensive re-wheeling of
both the visual register and the printer is required.

© 0f the four manufacturers from whom we received

verbal or written information, two envisage field
conversion by service organizatioﬁS'using kits, one
feels it would be preferable to supply complete
replacement fegister'heads, and one plans to return
meters to service shops for conversion., Shop con-
version has the advantage of conversion and recal-
ibration under controlled conditions, and of mini-
‘mum replacement of parts; but it has the potential
disadvantage of excessive downtime in user operations
-and of becoming a bottleneck in the progran oif bulk
meter conversion. '

Costs of conversion, exclusive of field time, would.
vary from under $5Q to over $300, depending on the

" size and type of meter and on the appﬁ?ch used.

"wo manufacturers could supply parts from export
stock with very little lead time; one manufacturer
"estimated lead time at & months except for the *
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larsest meters; a manufacturer of specialty tood
meters estimated lead time at one yéar.

Based on returns from 12% of the service organ-
izations dealing with bulkAmeters; which on the
average each have 2 1/3 servicemen devoted to bulk
meter servicing, and allowing for servicemen employed
by major manufacturers and importers, it appears
that there are now nearly 300 servicemen in this
industry in Canada. Present plans are to increase
strength to about 350 to cope with the workload

of me.ric conversion., In 55 locations across uanada,
0il company meter users have service organizations
capable of carrying out the repair of meters,. but
since meter servicing is probably a small percentage
of the responsibilities of these personnel, they
have not been included in the total.

Our questionnaire had suggested for discussion pur-
poses that bulk metes con}ersion mighﬁ "begin earLy
in 1975, peék in mid-1978, and be largely completed
by 1980". One hazard in having any suggestion as-
sociated with a questionnaire is that it tends to
limit the range of revries. All respondents thougnt
this schedule would be quite reasonable; one vol-
unteered that a tighter scnedule wonld ve perfecily
possible.

One manufacturer es.vimates a 1ield change-out time

for a register at half an hour, exclusive of re-
calibration., wune seirvice organization estimates

2 to 3 horurs tor "kit" conversion of a meter in the

One otl Cameany g'ﬂ:n\uhﬂ. Tha bolk meter Caave rSion wWourd tee <4 houerg.
field, including recalibrat.on. , Assuming one wmal :
could, on the average, convert Z meters per day,

300 men could then convert 24,400 mevers in bemc
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thean—o weeks, af 1n the case of gasoline J.igpeusers,
such a tigu. schedule would pe unsattainabie since
service personnel are already ifully occupied.

]
i
Recalibration of bulk meters following conversion
l requires some consideration., The arithmetic chanse
in gear ratio provided by replacemegnt of a gear
l pair would never correspond exactly to that desiredy
gear-up of the register would increase drag and
tend to produce under-registration and over-delivery;
I gear-down would decrease fegister drag and tend to
produce over-registration and under-delivery.
¥urther, there is the possibility of human error
in selection of conversion gears or in re-assembly
of meter components. It is unrealistic to expect
a meter to provide accuraté ‘measurement following
conversion without recalibration against a fixed
or trailer-mounted prover with a capacity at least
equal to a one-minute delivery of the meter at its
maximum rate of flow in the particular installation.

i

i

i

l It is unlikely that more than half of the service
organiaations are equipped with provers which are

I adequate for proper calibration ‘following conversion.

- o . Calibration of meters foilowing conversion would

| then become a high priority demand on the Weights

l and tieasures inspection service, which must also
monitor a reasonable percentage of the calibrations

l by service organizations, and at the same time
continue a program of scheduled inspections on

l meters, The Weights and Measures inspection: ser-
vice could well be the critical resource in buik

i

i

i

meter conversion., Close liaison will be required
between the District Inspector of Weights and lMeas-
ures and the service organizations of his discrict

. T T L T S t e
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to minimize inspection deltays and dislocations in
the routing of ainspection wvehicles."

Completion of bulk meter conversion before 1980
would be entirely possible and compatible with pre-
sent plans of the meter manufacturers and service
organizations., With assignment of adequate priority
by the 0il companies, isolated conversions could
begin at any tinke , and CGonversion coultd

Jbegin on a broad front towards the end of sumumer,
1974. Provided a substantial perceantage of the

work of conversion were shifted from central service
shops to the field organizations, and provided
Welghts and Measures inspection services were closely
coordinated, substantial completion within a further
12 months seems an attainable target., No tighter

schedule would be realistie.

Slow rlow meters

Slow flow meters are volumetric liquid meters having

a maximum flow rate below about 10 galloné per hour.
1ypically, they are installed in permanent residences
or mobile homes for the measurement of fuel oil
supplied from a community oil distribution system.

''hey are owned and maintained by the utility, generally
a subsidiary of an o0il company, or sometimes the ovmer
of the mobile home park,

An analysis of Weights and measures inspection records
indicates a total population of about 8500 of these
devices in Canada. They are required to pass WM
inspection at least once every 5 years. Slow ilow
meters are low-visibility devices, and are not of
particular importance to the overall program of
metric conversion provided the customer billing
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system is converted to metric units of measurement.

We received written or verbal information from only
two manufacturers of slow xxow meters, It apnears
that slow flow meters were concelved as a high-
produection, low-cost commodlty selllng for about
$50, and that conversion cost would be a high pere
centage of the cost of replacement, It also seems
possible that because of the relatively limited
size of the Canadian market, North: American man-
ufacturers of this type of meter might find it
unecononic¢ to supply meters reading in 1itres in
advance of conversion of the U.S., market. Supoly
of meters of European manufacture with litres
registration would of course be no problem.

Lhe task Force recommends that by early in 1976,

‘the fuel oil untilities convert their billing systens

to provide customer bllling in terms of litres, .and
that as of the same date, meters in new installations
and meters which are replLacements have litre regis-
tration where such meters can be supvlied by the
manufacturer, We see no virtue in converting meters
which are already in service.

Tank Trucks -

1ank trucks are used for delivery of a variefy of
industrial liquids, principally petroleum products. .
They may be used for intra-company deliveries, in

LY

which case there may be no requirement for determinatien

of quantity. They~may_be'used_for delivery of

quantities determined by meter-in.at the loading
station, or by weighing on a trueck scale. They
may be equipped with meters for deterhining the
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quantity delivered to any single customer., Or they
may have calibrated compartments, with onc¢ or more
indicating "fingers" mounted and sealed in position
at various héights on a threaded rod mounted at

one side of the inspection part and extending down

into the compartment about one foot., Some tank

trucks having calibrated compartments may also be
equipped with meters vo permit deliveries to cus-
tomers requiring less than a full compartment. This
section is concerned solely with conversion of
calibrated compartments.

Weights and Measures inspection records indicate
that there are 7000 tank'trucks naving calibrated
compartments in use in Canada at the present tiue. -
Also included in this total are calibrated tanks
in fixed iocations, but these do not reprecent a
significant percentage of the total; rank truck.

_compartzeats will be subjgct to Weighte and rea-

sures recalibration on a 5-year cycle,

rank trucks do not require 'conversion' per se;

it is simply a maivter of changing the locstion of
the calibration fingers s0 that theyArepresent a
"round+s quantity in terms of litres., A 900 gallon
coupart.ent, fof inscance, contains 4091.4 litres.
It might be recalibrated to a new capacity of 4100
liitres provided there were still adequate exransion
space, or otherw:se to quﬁo,pf 4000 litres, depending
on owner =:efere.ce. RecalibratlonﬂwOuid .ormally
pe done wuy the weights and Measures inspec.ion
servaoce, but the veanicre owne. should make nis

own arrangewents .or new capacity plates. These
could show both the nuw “round! quantities in litres,

.
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and the uathematical equrvalents in gallons for
customers nut yet converved. Or .n advance of con-
version of a particular vehicle, it could carry a
chart showing the "litres" equivalents of the '"gal-
lons" quantities shown on the capacity plate.

The Task Force envisages tank truck calibration in
terms of litres extending through one norwal insvec-
tion period, between January 1,41975 and December 31,
1979. If particular truck owners wished to have
their vehicles calibrated ahead of the normal in-
spection schedule, this could be arranged. Pur-
chasers of new vehicles may wish to immediately
specify calibration in terms of litres. .

Static ieasures

Static measures for the measurement in tr de of
either liquid or bulk solid commodities arc lov
cost devices which are not amenable to conversion.
To the extent that present owners still require
static volumetric measures, they would have o be
renlaced with measures calibrated in litres. based
oh Weights and measures inspeciion records, there
would appresr vo be awvout 4000 still in usc.

xeplacement could rose an interesting probirem. vhe
+ask Force received not a _single reply from a mauu=-
facturer of static weasures, and we »restoee cvhis

15 not a boomiux vusiness. The replacewment market

-courd, however, be of short-ter: interes. to a

manuracuurer woth suitavle production equipweunt,
Locating a suvpiier or suppliers ol metric voiu=-
metr.ic .easures wiil be a research onrogec. for the

wtandards .aboratory.

7
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Static .inear weasures, tyoicarily brass-tinued
yardstvic.s fuse surface or flush wnuntiig vn coun-—
ters of aress-goods retailers, but also including
11m1ted numbers of tapes, are still widely used.
Based on Weights and Measures records, ve estlmate
a total pooulation of some 38,000 static linear
weasures in trade use, These would have to be
replaced with measures calibreted in millimetres
(mm), centimetres (cm), and metres (m). Static
linear measures are already available from export
stock. LIncreasing production fo meet conversion

requirements in Canada will vose no problems,

Linear l'easuring Mathines .

Linear measuring machines are used to measure the
length of fabrics, wire screening, rope and elec-
trical cable, and are in both retail and indus.rial
use. Basically, the material to be measured is
passed between an idler and a spring or gravity
loaded active wheel which is connected directly

or tirough gesring toicounter mechanism, generally
graduated in feet or yards, After conversion,
regisctration will be in metres and decimal fractions
oY a metre.

Ve received verbal or written information from

four manufacturers of linear measuring machines,

It is difficult to gemeralize. Such machines may
be relatively inexpeisive for retail use, or quite
expensive in industrial versions. <'hey may or may
10T be suitable for conversion rather than replace-
ment.
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Two manufacturers of trabric measuring machines
state that their retail machines of_relatively re-
cent manufacture could be converted tor a reason=-
able percentage of new cost. A large industrial
machine, it is presently envisaged, would require
replacement of its main roller at supstatial cost
since the counter mecnanism is of direc.-drive
design; but redesign for intermediate sears is a
posslble alternative,

A manufacvurer of retail wire and rope wcasuring
machines proposed to establisu service dewots for
the conversion of these devices at 50% to 65 of
repLacement cost. A manufaciurer of retail and
induscrial wire weasureing machines dves not be-
lieve conversion or exisiing devices would be
economical, and would propose their continuing
use until tne wormal time of replacewent, wich
conversion charts. N ’

It is geie.ally acknowledged chat conversion of
retail devices would ve carried out under the vontrol
of the manufacturer or importer in a centrally Lo-
cated service shop. Inspeciion could ne carriea

out at the conversion shup wefore return to the
ownes. where 1s therefore no neea for close co-
ordination beiween the conversionm of retail linear
measuring macnines, and the conversion of otﬁér
revait devices which should pe itieu into the schedule
of recail device insvec.ion. '

vonversion of industrial equipment will more often
be carriea vut on the owuer's premises, vut these

are typically uwou trade devices, and therefore not
subjec. vo weignts and measures insvec.ion,
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theve would appear to we uu vechnicoal problem in
schedling retaill conversiou lor a twu or three
year geriod wegiuning eariy in 1ycb. rnsuring a
sveady work flow through the conversion shovs
would be largely a matter for sales initiative

on the the part of the manufacturer and his repre-
sentatives, |

There would similarly appear to be no technical
problem in scheduling goﬁverﬁiqn of industrial *
linear measuring machines for completion prior to
1980, but it may be that in a substantial number

of cases, the owner may elect to use an unconverted
machine with conversion charts until the end of

its normal life,

Gas Meters

Gas meters, which are subject to inspection under
the Gas Inspection Act, are a very nuﬁerous clase
of ﬁolumetric measuring device, ‘'here are how some
2 million individual gas customers in Canada.

the typibal fesidential gas meter is of the positive
displacement diaphragm type, and drives a register of
either the eyclometer or multiple '"clock" tyuve
through intermediate gearing, Positive displacement
meters are available in quite large capacity sizes

for industrial customers, and may be used in "pressure

factor" metering, in which the direct volumetric
reading is modified by a factor determined by the

pressure, which may be substantially above "standard",

to which the pressure is regulated upstream of
the meter., Rbtary or turbine meters may ve used
for higher flows, or orifice meters with more




'- - ’ -' - . - - - ..l- : - - ’ - - - ’ - - — - - - -

K '

. . .
. : .

3 - :

s .. . .

.

sophisticated recording systeuws may be used up
to the highest flow rates and pressures.

Conversion of any positive displacement or direct
driven turbine meter is relatively simple, and
involves gearing and faceplate changes. Conversion
s o N moy

of an orifice meter uway or,not involve replacementA
of the orifice run of piping and of the orifice
itselfw=~there is no inherent reason wh; these need
be replaced. A new fixed scale and use of a dif-

ferenc scale on the recoruing charts would in each

" case be required for an orifice meter conversion.

Billing is now in terms of »CF (1000 cubic teet,, -
o of therms (100,00U0 BTU heat content) where heat
content per cubic foot tends to be variable. It
scems likely that the corresponding units will be
the cubic ﬁpre (one wCF equals'28,317 ﬁ% amd the

~ gigajoule \one GJ equals 9.478 therms). An industry

agreement on the units of weasurement will be re-
quired oefore metric conversion can proceed.

We received information from four manufacturers of
positivé displacement or .curbine umeters, two manu-
facturers of precsure regulators for use 1in préssdre
facior metering installations, and one manufaciures
of flow recorders and transwitters 1or use with
orifice meter installations. We also rece.rved
fairly detailed information rrom rive utilities
which are alreauy vw§ll advanced in their plLanning.
rour utilities nlan on mevric conversion in their
own srovs on a scueavle tied in to the seal period
of the gas weters. This is normally 6 ycars, but
can be exivended veyona vhis period if’ jusciriea
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by statisivical secuspring inspeciion,

wwo utalities specafically meationed convers.on.
or vrifice meters. ihey do not plan on renlacing
the actual orifuces or orufice »ipe runs, They wousrd
sumpry rederine the dimensions ia melric Lterms and
aller the scale coustants of the recoraing devices

tu pive readout 1n meuric units,

In cacu case, prior o the ruysical conversiown ul
meters, the b.lling system wourd we woulirea to
provide wv.illiug #n terws or melric uniis. One
utility plans to begin conversion in 1976. The
other three are prepared to begin conversion as
soon as the question of billing units is settled
and as soon as conversion kits become available.

The fifth utility also plans on eéply conversion
of its billing system, and is equipved to do over-
haul in its own shops, and also subcontracts a
- percentaze of its overhaul work.,
provided the customer is

But it raises an
interesting question:
billed in terms of metric units, and assuring the
computef must in any case be programmed to accept
readings from meters which are notTCOnverted, is
there any rezl benefit to be gained from converting
any meter before it is finally retired from service?
We suspect. that there would be some amount of '"tidy
up" conversion after the number of unconverted units

. was reduced toa small percentage of those in service,
but if iudefinite pogtponement of the physical
conversio: of a low-visibility deviee such as a ,
gas meter makes economic sense, we can see no fault
in the logic.
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From our analysis-of the replies frem manuiuzcturers,
it appears that 6 months would be a tympical lead
time for shivment of conversion kits, wuc could

be as high as one year if large numb.rs were to

be manufacturer-converted rather than converted in
the shons of the utilities. One manufacturer ssid
he would wish to know the daive for start of change-
over one year ahead of time to permit adequate
planning. Conversion kit cost could vary from
under $5.00 vo over $500., and the additional

time for conversion of a meter undergoing overhaul
could vary from several minutes to over one nour,
with the higher figure in each:case applicable to
the largest and most cowplex meters. L

Pressure reducers would be as applicable to meters
reading in mevric units as to those reading in pre-~
sent units, and would not require conversion, Pres-
sure recorders, pressure transmitters and similar
items of equipment would reguire reLaﬁively minor
changes to scale, and would require to be used with
differeut cnaruvs rollowing conversion. If replaceument
orifice meters were requlred cost could vary rrom
under 310 00 to many sundreds of dollars, baseda on
size and pressure ratip, but it would appe=r from
the replies trom the utilities that existing orifice
mevers could be used without physical changé.

i
rhere seems to be no major impeaiment to a rela-
tively early chanbe-o#er of niilinp procedures to
use of meiric unlts, and to an early commencement
of the pnysical conversion of gas meters tied in
to overuaul schedules. For the reasons s.vated
above, and prbv1ded billing procedures are changeu
over, the Task Force makes no strong recommendation
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that gas wmeters be physically converteda other than
by repiacement at the time of retircment. wuweither,
since the disiribution system of the various yas
utitivies afe‘phy31cally separate and deal with
difrerent custowmers, does it see any particular
virtue in a simultanevus start in each utility
across the country. It would sugsest, however,
that indivaidual utiliiies target 1or conversion

of billing proceuure any.ime after early 197> and
ana pefore mid-1970, but advise their metur suppiiers
of their plans as soou as poss.ble,

e e e e e
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Water Meters

Water meters, next to electricity meters which will not require metric
conversion, are undoubtedly the mbst numerous class of measuring device
in trade use in Canada. We estimate the total water meter population

in Canada at between two and three million. Water meters ére positive
displacemeﬁt devices which drive a meter register through intermediate

gearing. Typically, a water meter is returned to the utility shop for

overhaul and recalibration about once every ten years.

We have received information from one major manufacturer of water

meters and also from six water utilities. The Mississauge Water

Commission is undoubtedly the leader in metric conversion, but
by last October there were thrée'othe: commmities in Ontario and one
in British Columbia which had begun installing meters with registration

in cubic metres,

In the Mississauga Water Commission metric conversion is tied in both
with the ovéfhaul cycle and with updating register heads from the old
style "cloék-face" fype to one with cyclometer read-out. This latter
type of register has provision for read-out from on electric plug-in
station outside the customer's residence or commerical establishment,
and %s also adaptable to san "Automatic Méteb; Reading" system usihg

the telephone network on night shift when the telephone circuits are
not heavily loaded. Metfic Converéion at the time of meter up-dating is
not an extra cost.  Those Qeters already up-dated can be convertéé at

very low cost by gear change-out and by alsimplé dial-face

modification at the time of next overhaul.
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Two water utilities plaf on duplicaté billing systems for metric and
for the traditional units of measurement until all meters have been
canverfed, Three other ulilities plan on
Jconverting to metric billing before proceeding with the physical

conversion of meters. A sixth has not yet developed plans.. Out of

five utilities reporting on overhaul facilities, all operate their own, but

one contracts for the overhaul of their largest meters. Eight to ten
years in the most common overhaul cycle, but one utility quotés a cycle
of 20 to 25 years. All utilities would tie conversion to overhaul;

one comments that a planned program of modernization may shorten its

overhaul cycle during the time of metric conversion.

The comments of the Task Force on water meters are much the same as
. those on gas meters. Conversion of billing procedures should be
scheduled for a date before mid 1976,‘and meter conversion would

Y

preferably be scheduled to coincidé with the time fo normal overhaul,

but there is no compélling reason why any individual meter should be

converted before it is finally retired from service.

.
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Except for scales and welghts, @osﬁ‘dateg-
ories of Welghts and Meésures devices req-
uiring conversion are limited *o omne 1ndustry.
A-smalllgroup of manufacturers snd e sneclal-
ized groun of service technicians will ﬁaké
the parts-and do"the field conversion for
each category. Within the petroleum industry
the sate service techniclans may work én gas-—
oline dispensérs and tank truck meters. This
will affept conversion schedules somewhab,

Since some conversion narts will be manufact-

ahead of U.S. converslon would =zssure avall-
2bllitv of parts, Conversion schedules czn be

devaloned, making =llowences for the lead time

reauired by manufacturers to voroduce parts in

 the required quantities and for the service | o

{

org=nizations and Welghts and Heasures staff to ‘ i
butld up to the required numbers tc meet the con- ‘ 3
version schedule,

For devices which will be replaced rather than

. and
converted, such as vardsticks, tape measures,

zicrometena-—ebas, 1t will only be necessary
that me*ric units are avail=able in =suf~icient
auantity to mee* *he needs of each conversion

sc1edule.,

I ured in the United States, Canadian conirers_ion
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Scales, because they are used in f2irly large
quentities in many industries, require snecial
consideration. There are not aany manufact-
urers and service technicians cavable of mnak-~
ing the parts =end doing the conversion work,
Lead *ime required for most industries will be

only the time required by the manufacturers to

Aincrease vroduction of metric conversion parts,

If there are many scales to be converted in =

short veriod, it may be necessary for the ser-

vice organizations and Weights and Yeasures fleld

force to ircrease manpower. For conversion of
retail fond store scales the»ménufacturers will
bequire a‘mipimum of one year, preferably eilght-
een mon*ths, for design, tooliﬁg gnd.iniﬁal prod -
uctlion before file=1d cOnversion can start, For
conversion of nostal scales the manufacturers
will requlire a lead tine of not less than one
vear for desipgn, tooling and production before
field conversion can start, Since the same man-
ufacturing resources and the séme service tech-
niciens will be used for theée two catexories of
scales, it is important that the two coaversion
schedules do notgconflict. If retall food store
sc2les afe to be converted first, postal scale
field conversisn should not be scheduled to start
sooner *than ;g;;e years aftér the‘start of retail

food store field conversion.
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If postal scales are to be converted first,

field conversion of retail food store sczles

should not be scheduled to start sooner than
Sin

elchitgen months after the start of postal

scale. field conversion, There is an obuious advaeataqe
to 4chgdvuling +he Convarsion of Posfal aceles {or as sarly a dote

at geseibiic,

For seasonal industries, where many scales are
to be converted in & short off.season neriod,
the conversion schedule should =llow 2 vear
lead *ive for the manufaoturers to produce the
conversion parts and renlacesent scales wh}ch

w1lll be regquired. An examnle 1s the fishing

indastry where most scales used are now clesned

‘and overhauled during the off-seeson. If coun-

versiom varts #ere avallable, the secales could

be converted while being overhauled, at =inimum
cost %o the owners.,  Bven if scales are not over-
haule@ periodicelly, conversion during the off-
season of any industry is nreferable, Conver-
slon work will be more efficient and interfer-

ence with nroduction will be avoided.

Following is an estimate of the nunber of sceles

to be converted or replaced by the industries in

each Steering Cotmittee:
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Couanlttee Scsles to convert or replace
1 11000
2 34000
3 © 11,000
L 20000
5 : ‘ 6,000
€-3e*a2il food 117000
6-0Other 72000
% 5000
. 20900
-9 10000
10 ———
11-Postal 50000
11-0Otner : 11,000
Total 352000

These firures com be ugsd bv Sector Plan Managers

Yo determine wheter scale conver=zion «111 be =a
serious wroble- in planning *neir scheﬂulés.
¥ony conversion narts and renlace tent unlts are
manufactured in.the-United‘States, wxere‘a sin-
11ar metric conversion orogra=n is exnected to
start in 1974 or 1975. Canedn has a lead *ime
of three or four years in planning. It may be
necessary for sone lndustries to svacnronize
conversioﬁ wifh the United States. So=e indus-
tries, howevef; such as petroleum, retail food
and oos*sl,where conversion affects only the
individual consumer, should beAable to convert
eariy and avoild »nroblems such as avsilebllity
of conversion parts if conversion were on the
same schedule as . in the U.S. If converslon in
theqe.cqtegories is delayed, it may have to
follow the U.S. progranm and  be delayed 2s -mech

as ten years.
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THE ROLE OF CONSUMER AND CORPORATE AFFAIRS

The Department of Consumer and Corporate Affairs
has a key role to play in the metric conversion
of weighing and measuring devices, through both
the Directorate of Consumer Standards and the
Bureau of Field Operations,

The Directorate of Consumer Standards, under the
Weights and Measures Act and Regulations, establishes

the technical specifications for weighing and

measuring devices which are used in trade. It
must approve the design of any such device before
it can be inspected for use in trade, and it

- calibrates the standards against which devices

are compared during field inspection.

The Directorate will be progressively establishing
detailed specifications and guidelines under the

new Weights and Measures Regulations, and these

will include guidelines specifically applicable |

to metric conversion. IVt is anticipated thax
guidelines issued by the Directorate of Consumer
Standards will in general ‘be consistent with the
"Proposed Guidelines for Metric Conversion of
Weighing and Measuring Devices Used in Trade"‘

which were issued by the Task Force to manufacturers,
service organizations and pr1nc1pa1 users during
September and October, 1973 as background information

" for questionnaires.'

It is difficult to”foresee,'particularly in a
~ program such as metric conver51on which is without

precedent in Canada, all p0351ble ‘questions which

will require to be answered. Whenever a manufacturer

is in doubt, before or after issue of formal A
guidelines on metric conversion, as to ‘whether a
scheme for metric conversxon of a particular design
of device will be acceptable for use in trade, he

. 5y
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should send details to the Directorate of Consumer
Standards, In some instances, such as a substantial
increase in capacity, formal reconsideration for
approval will be required, but in most cases the
written concurrence of the Directorate will suffice.

The Bureau of Field Operations will be responsible,
through its regional and district offices of Weights
and Measures inspection, for ensuring that converted
devices comply with both the design specifications
and the accuracy requirements under the Act.

During the time of Metric Conversion, the field..
organization must be prepared to inspect devices

l | ' in either Canadian or metric units of measurement.,

" Where possible, the same standard will be used

for inspection in both systems of measurement, . , .

The heavy duty weight trucks, for instance, 1111m7w¢¢.;“; .

continue to carry during the interim period 1000

pound and 50 pound weights, but also a set of '

"add-on" weigﬁts to'permit‘convenient inspection

of converted scales, Trailer volumetric provers :

can have capacity and tolerance lines for calibrations

‘both in gallons and in 1itres.; Such dual . purpose'3,

standards will eventually be retired in favour of

‘standards designed speciflcally for use in inspecting

devices reading in metric units of measurement.

i .
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It is difficult to conceive of an effective al-
ternatlve to the field organization of Weights .
~and Measures as a channel of communication in J*if )
coordlnating the metric conversion of retail

. devices. It is an existlng organization, already
‘well known to a1l device owners and service or- '
.ganizations in each distrlct and from its record
it can prepare the only complete lists of both
groups.';'




It is proposed that each District lnspector, working
with principal retailers and service organizations
in his district, prepare‘a plan for metric conversion

- coordinated with the national plan, and with the

" cycle of zone inSpections in his district. The -

"‘plan would provide for a sneeping geographical
front so that both service organizations, and the

inspectors following behind thlem, would be able
to progress rapidly and eff&étivély without dissj-
pation of effort in responding to célls first on
one side of the district and then ‘the other, Snags
encountered by ‘the inspectors could readily be -

- rectified, again with a minimum of travel and delay,
To add flexibility to the plan, gasoline dispensers,
for instance,'could'be'on a schedule different
from that of" retail scales ir this sums desirable

- or necessary. e ‘ U

fThe conVersion of industrial devices will generally:‘
be tied to the conversion plans of the particular
industry. Monitoring inspection, with. priorities = -
established on the basis of the content of the
conversion reports submitted by service organi-. -
zations and on the basis of prior experience with

* the’ particulaﬁ>service organization, would best

be handled by a separate "control inspection" team

' in ‘edch district. ‘ c e

J_When a district plan hss bees es*eblished thee'
'District Inspector should use & mailing list pre- -
_ ‘pared from inspection records to inform all traders -
'?{of record in his district of the agreed plan. As
.-Qf‘the conversion proceeds, he can again ‘notify the
'+ retail traders in each zone of the approximate
date by which their devices should be converted
and inspected. "ﬁp B
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Planning at the district level, involving both
the Weights and Measures organization and rep-

'resentatives of retailers and service organizations,

can give reasonable assurance that éil retailers in

a particular class of trade and in a particular
geographical area will be converted on approximately
the same schedule; without such assurance, conversion
would be a much moré painful and protracted exercise.
The respondents in our. survey were supportive of
such planning.\
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. Conclusions. ....

At this point in %ime conversion to use of

the metric or SI system of measurenent is a -

. problex peculiar to the English speaking

countries-present and former members of the

British Commonweslth and the United States..

..The rest of the world 1s eager to use metrie

svecifications as an artificial sepiffor

trade barrier against us. To avoid this

_handicap the United Kingdom, New Zealsud,

Australia and South Africa are well advanced
in -orograms te convert to the metriec system, ..

Candda has declared a poliecy aﬁdAis planning .

 convers1on..vThe4Un;ted.StateSACongress is -

considering enmabling legislation., It looks

as though there will be. a race between Canada
and *he United States, the loser to have the
dudbious honor of belng the last major country

in fthe world to adopt the SI syvstem of Meésure-
ment. Canada can win this race, but only by

serious and sustained effor® by all involved.

In planning *he change to metric »nroducts, sizes
~and quantities, one of fthe important factors 1w

converslon of the measuring devices to read in

“‘metr;c-units. This Report of the Task Force on

Weighté and Measures presents data which can be

used by the various sector comnittées to include
this factor in planning feasible schedules. To
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sustain a conversion program over a nuuber of
yeaers 1% nrobably will be necessary %o increase
the service btechnician force by about twenty

five peroeht.' Some device manufacturers have

service training schools which can serve to
augment the field force. Another source for
skilled techniclans is imaigration. The United
Kingdom and various Euronean countries have

excellent apprenticeship prograas whlch turm

out kell trained men., Many service techniclans
now in Carada migrated after recelving trzianing

and valuable experience abroad. . y

The total cost of conversion iun dollars may seem
high, but it is only a fraction of a oercent of
the gross national nroduet... It would have_been'

a lot cheaver to convert before 18%0. It will

be a lot more expensive to convert in 2080,
With nrover planning by the variousvindustries

and diligen* follow-up by *the Metric Comnissioh,
1t should be possible for Cenada to be substan=-

$121ly metric by the end of 1980,






