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PREFACE
PURPOSE OF TRAINING/JOB MANUAL

MAINTAINING EFFECTIVE AND EFFICIENT ON-THE-JOB PERFORMANCE
SHOULD BE THE AIM OF NOT ONLY EVERY SUPERVISOR AND FOREMAN BUT
ALSO OF EVERY WORKER. FREQUENTLY SOME IMPROVEMENT IN PERFORMANCE
IS NOTED AFTER TRAINING. OVERTIME, HOWEVER, PERFORMANCE OFTEN
DECREASES TO, OR BELOW THE ORIGINAL LEVEL. ONE WAY TO SET STAN-~
DARDS OF PERFORMANCE AND TO SUGGEST METHObS OF ATTAINING THE
DESIRED PERFORMANCE SO THAT IT IS CLEAR TO THE WORKER, THE SUPER-
VISOR OR FOREMAN AS WELL AS THE TRAINER, IS TO PROVIDE A TRAINING/
JOB (T/J) MANUAL.WHICH CLEARLY STATES THE DESIRED PERFORMANCE AND
SUGGESTS PROCEDURES FOR THE WORKER TO ATTAIN THIS LEVEL OF PERFOR-

MANCE, THE FOLLOWING T/J MANUAIL DOES JUST THIS.
HOW TO USE THE TRAINING/JOB MANUAL

THE MATERIALS THAT FOLLOW CAN BE USED IN A NUMBER OF DELIVERY
SYSTEMS, DEPENDING ON THE NATURE OF PERFORMANCE THAT NEEDS TO BE
IMPROVED. IF THE TRAINEES ARE NEW TO THE SUBJECT MATTER, THE T/J
MANUAL CAN BE USED IN A FORMAL TRAINING SYSTEM. THERE ARE
SUFFICIENT DETAILED DESCRIPTIONS OF SUPPLIES AND MATERIALS AS WELL
AS TRAINING ACTIVITIES TO GUIDE THE TRAINER.

A SUPERVISOR, FOREMAN OR TRAINER REQUIRED TO DIAGNOSE

PERFORMANCE DEFICIENCIES, CAN USE THE OPERATION BREAKDOWN SHEET

AS A REFERENCE TO IDENTIFY THE AREA OF PERFORMANCE DEFICIENCY., HE
CAN THEN CONCENTRATE TRAINING ON THIS PARTICULAR AREA BY USING THE

APPROPRIATE SECTIONS OF THE T/J MANUAL AS A GUIDE.
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WORKERS WHO ARE EAGER TO MOVE AHEAD IN ACQUIRING NEW
KNOWLEDGE AND SKILLS CQULD USE THE T/J MANUAL, ALONG WITH ASSIS-
TANCE FROM FELLOW WORKERS WHO ARE KNOWLEDGEABLE IN THE SUBJECT
AREA, TO STUDY THE MATERIAL ON THEIR OWN.

THE T/J MANUAL IS DESIGNED TO BE USED ON-THE-JOB AS A READY
REFERENCE AS NEEDED. 1IN MANY CASES, THE JOB-AIDS CAN BE LIFTED
FROM THE MANUAL AND POSTED DIRECTLY AT THE SITE WHERE THE PERFOR~
MANCE IS TO TAKE PLACE AS A CONSTANT REMINDER TO THE WORKER OF

THE PROPER PROCEDURE FOR A TASK.
WHERE TO GET MORE INFORMATION -

THIS T/J MANUAL IS ONE OF MANY BEING DEVELOPED BY THE
CARIBBEAN BASIN WATER MANACEMENT PROJECT TO IMPROVE THE PERFCR:ANCE
OF PERSONNEL IN THE WATER UTILITIES OF THE EASTERN CARIBBEAN.
MANUALS WILL BE DEVELOPED IN MANY ASPECTS OF WATER UTILITY OPERA-
TION, MAINTENANCE, AND ADMINISTRATION. FOR MORE DETAILS ON MANUAL
AVAILABILITY AND OTHER ASPECTS OF THIS PROJECT CONTACT: ‘

ENGINEER NEIL F. CAREFOOT, MANAGER
CARIBBEAN BASIN WATER MANAGEMENT PROJECT
PAHO/WHO,.

BRIDGETOWN, BARBADOS.
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Glossary

bf Technical Terms

Anticlockwise

Aperture

Clockwise

Concentrated Hydrochloric
Acid :

Component

Compress
Coupling

Calibrated

Distilled water
Dilute acid
Eliminate
Effervescence
Gears

Guage

Mixture

Mould
Pressure

Percentage Error

Going in the opposite direction
travelled by the hands of a clock

Opening

Going in the direction travelled
by the hands of a clock :
Hydrochloric acid of maximum

strength

A seperate recognisable part of
something

To press together
A linking device

The adjust the scale of measuring
instrument to correct units

"Water which does not contain any

impurities such as dissolved
metals

Acid of less strength than concen-
trated acid because water (usually
distilled) was added

To remove from

To issue out in bubbles, as a
gas

Mechanical assembly of interacting
parts that serves to transmit
motion

A device for measuring

A blend of two substances

A form that gives a particular
shape

The force acting over a unit area
of surface

The error express as a percentade
of the actual quantity - See
formula



Glossary of Technical Terms (cont'd)

Quantity passed
Quantity registered
Ridges

Registered
Scored
Smear

Shaft

Solution
Specific Gravity
Tefterate Indicator

Vealve

Formula :

i

Percentage Error = (Quantity Passed—Quantity mglstered)

A measure of the guantity of water
which actually flows through the meter

The numerical figure of the gallons
passed which is read from the meter

Long relatively narrow sides of the
part

Recorded
Mark with cuts cr lines
To spread or cover

Usually a cylindrical rod which turns
or about which other parts turn

Liguid which is the same throughout a
and.which is produced when two or more
substances are mixed

The mass of a given volume of a
substance compared to the mass of an
equal volum2 of water

An instrument to measure flow of
a liquid

An instrument that regulates the

amount and direction of flow of
a liquid, gas or loose material

100

Quantity Passed



TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

WHAT IS THIS MANUAL ALL ABOUT?
This Manual is about the dismantling, cleaning, examining,
reassembling and testing procedures of a Kent Domestic Water

Meter.
WHY DOES THE TRAINEE NEED THIS?

The accuracy of a Water Meter is a hatter of dollars and
cents to the customer and the-utility. Over-registration charges
the customer for water not received; under registration cheats
the utility of its due income.

The accuracy of the water meter is to a large extent
dependant on the proper maintenance of the unit. Consequently,
it is impvortant that the traine: become thoroughly familiar with

all maintenance operations.
WHAT DOES THE TRAINEE NEEDlTO KNOW BEFORE BEGINNING?

Be able to:
1. Read and interpret charts and diagrams.
2. Read fluently and effectively.

3. Make reliable visual discriminations.



WHAT SUPPLEMENTARY MATERIALS WILL HELF?

Kent Domestic Water Meter - Technical Manual - New Edition.

WHAT ARE

1

w

10

11

12

13

14

THE OBJECTIVES?

Explain and demonstrate how to secure counter end in
vice, unscrew housing and to lift out working chamber.

Identify relevant parts of the meter and remove the
piston and strainer.

Remove the counter retaining ramp and counter unit,
identify the parts of a water meter.

Preparing 1l:1 dilute Hydrochloric acid solution - speci-
fic gravity 1l.6e

Demonstrate and explain the procedure for immersing,
removing and rinsing the meter components.

Demonstrate and explain how to check each comporient
of a water meter for .wear.

Demonstrate the preparation of a work-bench and secure
the housing in the vice.

Demonstrate and explain the procedure for fitting and
locking the counter unit in position.

Demonstrate and explain the insertion of a flow strainer
and the locking of it with a circlip.

Demonstrate and explain the insertion of the piston
in place and the placing of top plate on the chamber.

Demonstrate and explain how to place complete working
chamber in metexr housing and screw on chamber housing.

Check the test apparatus and attach the water meters.

Demonstrate and explain the procedure for applying flow
pressure and adjusting and recording flow rates.

Calculate the percentage error on the water meter.



WHAT EQUIPMENT AND SUPPLIES ARE NEEDED?

LESSONS

2.32.3

4.44.3

4.5

8.1

S.2

2.3

- Meter case

Meter Camponents

01d meter

Hydrochloric Acid SP.GR 1.16

Acid Solution 1:1

Apron

Rubber Gloves

Plastic Mask

Graduated Cylinder

Plastic Container

Sink

Deionized water

Ice

Bath

Copper wire

Stop cock

Brush

Tap & Running Water

Cloth

Paper

Air source

Soap Watex

Test Bench




WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? (Cont'd)

¥,
TTEM LI:SSONS

1.01.31.32.712,32,3 34,14, 44,3 | 4,4

Calibrated Tank

Test Guadges

Note book x| x| x| x| x| x| x| x| x| x| X

X
Pencil x| x| x| xt x| x| x| x| x| x| %

Lithum Listate Grease ' X

Tool Kit: X X| X{ X

i

Cambination Pliers
Smooth Jowed Pliers
Screw driver

Hammer (Plastic Head)
Utility Tongs

Meter cover wrench

Adjustable wrench

Work Bench X x| x

Vice X V X

Water Meter : x| ¥} x

Black Board x| x| x| % X{ x| x] x| x
Chalk x| x| x| x x| xi x| x| x




TRAINING/JOB MANUAL Maintenance and Testing of
‘ Domestic Water Meters

LESSON 1.1 : SECURING THE COUNTER END IN THE VICE
‘ AND REMOVING THE WORKING CHAMBER
ASSEMBLY
ESTIMATED TIME 20 minutes
PREREQUISITES Trade School Certificate

PERFORMANCE OBJECTIVE:

® The trainee will be able to:

explain and demonstrate how to secure counter end 4in
vice, unscrew housing and fto LLi§t out working chamben.

@ Under the following condition:
given work bench, vice and watfenr melexn.
4 To this standard:

operation L8 to be carnded out in accordance with
procedures outlined.

TRAINING RESOURCES

Supplies and Equipmeht: Work Bench, tools, vice and
water meter, blackboard and

chalk.
Information Sheets: L1.1:IS:01, L1.1:IS:02,
L1:1318:03, Ll1.1:1S5:04.
Work Sheet: : L1.1:WS:01.
10
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer reviews procedure
outlined in Operation
Breakdown sheet. Refer to
L1.1:1IS:01.

Trainer demonstrates
the procedure outlined
in Operation Breakdown
Sheet L1.1:IS:01 and
list name of parts on

chalk board. Refer
to L1.1:1IS:01 - 04,

Trainer supervises the
trainees during the
practice of the procedure.

LB

Trainees review procedure
outlined in Operation
Breakdown Sheet. Refer
to L1,1:IS:01.

Trainees observe and
label L1.1:WS:0l.

Trainees practice the
procedure under the
supervision of the trainer.
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L1.1:1S:01

PO\"‘0W_Juatea_kapaLa*AAALAianig——- ' __Dismantling-a-meter —

OFER 'o“.sacuALng_cauutea_aud_Lu_MLLe_aud_aemaukng_ihg_waa&&ng~__—-
Chamben assembly
—
tmportant STEIPS in the K POINTES:

STEZP: FE significant act
which a&cvances T
towarce combletion

ccearation.

tior
the operetion

The key 1o doinc the
correctly, zificientiy anc

e+ e e e e e

POINTERS TO BE O

=
THE €

1.

z.

3.

Secunre counten end.

Unserew housing.

Lift out working assembly

1.1

1.2

1.3

2.1

2.2

2.3

3.1
3.2

Use protective guard on bench;
vice faws. :
Point out the flats - vice
jaws should gnip §Lat on
meten dody.

Tuhn. handle cLockwise to
scnew 4in bench vice jaws.

I
|
Fiét tool on meten - sLots on !
tool should §it sLots on metenrl
j
i
:'

Unscnew the chamber ~ hotd
both ends o4 the ool and
tunn anticlockwise.

Take care not to damage body
sealing ning.

Remove meten coven.

Ligt out working assembly - !
use gfingens.

o
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L1.1:I8:02

Flats

Protective
guanrd
gon Vice

13



L1.1:15:03

UNSCREWING HOUSING

TURN ANTICLOCKWISE

14




Ll.l:IS:O4

Body Sealing
Ring

Wonkding Chambenr
Assembly

protective
Guand

ER ASSEMBLY

LIFTING OuT WORKING CHAMB

15
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TRAINING/JOB MANUAL Maintenance and Testing of
: Domestic Water Meters

LESSON 1.2 ‘ ' IDENTIFYING RELEVANT PARTS AND

‘ REMOVING THE PISTON AND STRAINER
ESTIMATED TIME 20 minutes
PREREQUISITES Lesson 1.1

PERFORMANCE OBJECTIVE:

- ] The trainee will be able to:

Ldentify nelevant parts of the meter and nremove
the pisten and sthadinen.

® Under the following condition:

given meten with internal pants ard L{LLustrated
picture handout.

e To this standard:

operation {4 %o be carnied out An accordance with
procedures outlined.

TRAINING RESOURCES

Supplies and Equipment: Work bench, tool kit, vice and
water meter, chalk board.

Information Sheets: L1.2:IS:01, L1.2:IS:02,
L1:2:IS:03, Ll1.2:1I5:04.

Work Sheet: , ' L1.2:WS:01.

17
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer and trainees
review the procedure
outlined in the
Operation Breakdown
Sheet L1.2:IS8:01.

Trainer demonstrates

the procedure and lists
the name of the parts

on the chalk board.

Refer to L1.2:1IS:01 - 04.

Trainer supervise trainees
during the practice of the
procedure.

18

Trainees and Trainer review
the procedure outlined in
the Operation Breakdown
Sheet L1.2:1IS:01.

Trainees observe the proce-
dure, identify  the parts
and label L1.2:WS:01l.

Trainees practice the proce-
dure under the superv151on
of the trainer.



EOWK Sk-z0 L1.2:1S:01

POSITION Moton Repain Assistant — TAS'_ Dismantling a Meten

0PZRATION Pamnuing the Pistaon and Strainen

Imoortant STEPS in the
coeratior.

KEY POINTS: The kev to doinc the
steps correctiy, etficientiy anc

accurazely.

STZP: A significant actiorn
whnich acvances the operation
towarcds compietion
HOWw HZ DOES (T PCINTERS TG BE QBSIRVEL IK PIRFIRMING,
(STZF THE SicF

'

1. Lift out the piston.

-

2. Remove the strainen.

1.1
1.2
1.3

1.4

Remove the working chamben
assembly,

Use fingens to nremove the Zop
plaie.

Use fingens to Lift out the
piston.

Use fingens 2o nemove shuttex.

Locate the spigot.

Use pliers 2o nelease the
cinelip.

Use fingens to nemove the
stnainen from the assembly.

v
t
i
i
i
1
]
1

19
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L1.2:IS5:02

Cinelip

REMOVING STRAINER

20



http://Ci.ne.llLp

1L1.2:I5:03

Shutter

REMOVING PISTON

2]
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L1.2:IS:04

~ J
Piston > .
- r@
| C
. ( )

Top Plate
Assembly

T Shutten

REMOVING TOP PLATE ASSEMBLY

22




L1,2:WS:01

'
ceey

* :
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 1.3 > REMOVING THE COUNTER RETAINING
RAMP AND COUNTER UNIT

to

ESTIMATED TIME : 20 minutes

PREREQUISITES Lesson 1.1

-PERFORMANCE OBJECTIVE:

] The trainee will be able to:

nemove the counten reiaining ramp and counter unit;
ddentify the parts of a water meter.

®  Under the following condition:

given meten casing with countern retaining assembly,
counter unit and LLLustrated plciures.

® To this standard:

openation 48 to be carrndied out in accordance
with procedunres outlined.

TRAINING RESOURCES

Supplies and Equipment: Work bench, tool kit, vice,water
meter, black board and chalk.

Information Sheets: L1.3:I8:01, L1.3:1IS:02
L1.3:IS:03, L1.3:IS:04

Work Sheet: L1.3:WS:01.

24
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer reviews the
procedure outlined in
Operation Breakdown
Sheet L1.3:IS:01l.

Trainer explains and
demonstrates the
procedure; also iists
the names of the parts
on the chalk board.
Refer to L1.3:IS:01-03.

Trainer supervises'
trainees during the
practise of the
procedure.

Trainer displays all
components of a water
meter - refer to
L1.3:WS:01.

Trainer distributes
L1.3:1S:04.

25

Trainees review the
procedure outlined in
Operation Breakdown Sheet
L1.3:1IS:01l.

Trainees listen .and observe.

Trainees practise the
procedure under the super-
vision of the trainer.

Trainees identify and name
components - L1.3:WS:01.

Trainees read L1.3:1IS:04

and compare with L1,3:WS:01l.
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L1._3:IS:01

TASY  Dismantfing a Metfen
OPZRAT FOb Removing the counter retaining ramp and counter unit

tmportant STEPS in the
Cperation.

$TZP: FE significan:t action
wrich acvances the operation
towards comoletion

KEY POINTS: The key to doinc the
steps correctly, efficiently anc
accurately,

HOW RI DOES 17
((]f—p

POINTERS TO BE QB¢
THE <7

-
=
-

RVIL Ih FERFORMING,

1. Remove the counten
netaining namp assemoly.

2. Withdraw counter undit.

3. Remove counter housing
grom vice.

1.1

1.2

2.1

~

2‘
2.3

3.1

3.2

Use gingens and Lift out Ramp

assembly.

O0bsenve spring Loaded
arrnangement.

Use gingens and Ligt out
countern undit,

Be carneful not to damage geans.

Obsenve seating position.

Tuan viece handle anticlochwise

Use hands to 245t out hcusing.’

e P

26
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L1.3:15:02

Counten
Retaining
Ramp

Counten Unit

Counter Window
Lid

REMOVING COUNTER RETAINING RAMP

.

27 -
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1L1.3:15:03

Counten Undit

— Counter -Window
Lid

REMOVING COUNTER-UNIT

28
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L1.3:IS:04

KENT
PSH

WATER TPETER

— -
N
- Cap Nut
1 l Lining
o=

Counter
Housing

Top Plate

Piston —

Locatin
Pin

Body-

Sealing Ring —

Chamber \
Housing ~

Ay

TN
DI ST

Ay

working
— Champer

Non Return
Yalve

INTERNAL AND EXTERNAL PARTS OF A KENT WATER

PR
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TRAINING/JOB MANUAL

LESSON 2.1 >

ESTIMATED TIME

PREREQUISITES

Maintenance and Testing of
Domestic Water Meters

PREPARING 1:1 DILUTE HYDROCHOLORIC
ACID SOLUTION - SPECIFIC GRAVITY 1.16

30 minutes

Ability to measure liquids using a
graduated cylinder

‘PERFORMANCE OBJECTIVE:

d® The trainee will be able to:

® To this standard:

Zthene must be 7100%

mix a 1:1 dilute hydrochlenic acdid solution -
dpecd fic gravity 1.16. .

@ Under the following condition:

given the equipment Listed 4in equipment
and supplies below.

accuracy.

TRAINING RESOURCES

Equipment and supplies: Hydrochloric acid (specific

Information Sheet:

gravity 1l.16, apron, rubber
gloves, plastic face mask,
graduated cylinder, plastic
container, sink, distilled water
and ice. ‘

L2.1:1S:01, L2,1:1S5:02,

L2.1:IS:03, L2.1:1S.04,

L2.1:1IS:05, L2.1:1S:06.

31



TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

1. Read and discuss the

' procedure - L2.1:IS:01.
Emphasise the safety
measures - L2,1:IS:05-06.

2. Demonstrate and explain
the procedure -~ L2.1:IS:
01-04 .

3. Trainer supervises the
trainees.

32

Read and discuss the
procedure - L2.1:IS:01.

Listen and observe.

Trainees practise the
procedure.
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GZZRATION ERARDOWN Srzc; L2.1:18:01

PesiTION  Meten Repain Assistant  7ask CLeaning the metern Components

OPZRATION Prepaning a 1:1 dilute hydrochloric acdd solution

Important STEPS in the KEY POINTS: The key to doinc the
onzretion. steps correctly, efficientiy and
accurately,
STZP: A significent action -
vnich acvances tne 0p='a;|on
1owarcs compietion
HOw HZ DOES 1T POINTERS 70 BE OBSZIRVELD {K FELRFORMING;
(STEF) THE STEF |
{
1. Prepare 1:1 dilute 1.1 Put on apnon, plasiic face !
" hydrochlonie aécdd mask and rubben gloves. ‘
so0lutign,

1.2 File glass graduated measurning:
cylinden to 100 mL. mank with |
distill waten.

'1.3 Transfer distilled waten %o
plastic mixing containen.

1.4 Put adequate qdantitg 0§ tap
water and 4Lce in the sdink.

1.5 Place mixing containen with
Distilledwaten in the sink.

1.6 Measure 100 me. o4 hydrochlo-
- nde acdd in the glass cylinden,

1.7 Add the hydrochloric acid |
"AZowz% to the distifled waten'|
and 8Tin; continue £fo stin

forn a 5ew minutes .

NB NEVER ADD WATER T0 ACID
ALWAYS ADD ACID TO0 WATER
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L2.1:IS:04

.. ' Acdid
Stinning ~—///
Rod " ,ﬁj ////

Measuring
Cylinden

Tap Watexr
and Ice

ADDING ACID TO DISTILLED WATER

gl
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L2.1:IS:06

NEVER ADD WATER TO ACID

Waten <

.
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TRAINING/JOB MANUAL Maintenance and Testing of
‘ Domestic Water Meters

LESSON 2.2 | IMMERSING THE COMPONENTS IN THE ACID
: SOLUTTON; REMOVING AND RINSING THE
COMPONENTS
ESTIMATED TIME 1 hr
PREREQUISITES Lesson 2.1

PERFORMANCE OBJECTIVE:

6 The trainee will be able to:

demonstrate and explain the procedure for immersing,
rnemoving and rinding the meter components.

® Under the following condition:
given the equipment and supplies Listed below.
® To this standard:

as outlined in Zhe procedure.

TRAINING RESOURCES

Equipment and Supplies: - 1:1 acid solution, bath, tap
with running water, brush, copper
wire, meter components.

Information Sheets: L2.2:IS:01, L2.2:15:02
L2.2:15:03


http://pKoce.du.fie

TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

1. Trainer reads and discuss
Operation Breakdown Sheet
L2.2:IS:01.

2. Trainer demonstrates and
explains the procedure -
refer to L2.2:I5:01 ~03.

3. Trainer supervises the
trainees.

40

Read and discuss.

Observe and listen.

Trainees practise the
procedure.



[

OPERATION BRtAKDOWN SHEET

POSITION Meter Repain Assistant

L2.2:18:01

TASKk CLeaning the meter components

OPZRATION Immensing the components in the acid solution, nemovding

and ninsing the components.

Important STEPS in the
operation.

STEP: A significant action
wiich advances the operation
towards completion

KEY POINTS: The key to doinc the
steps correctly, efficiently and
accurately.

HOW HE DOES IT
(STEF)

POINTERS TO BE OBSERVED IN FERFCRMING
THE STcP

2. Immerse components Ainto

1. Poun acdid so0lution 4Lnto
- bath.

the bath.

3. O0bserve the neaction.

1.1

1.2

1.3

2.1

2.2

2.3

Use a plastic on stone wanre
bazth.

Clean bath befone using.

Drny bath before pourning 4n
acid so0lution.

Pour solution into bath sfLowly

Stin and allow Zo cool in an
Lece bath,

Tie each component with coppenr
wine.

Hotd the wire and Lowen the
component sLowly into the acdd
so0lution. '

Each component must be complei

Ly immensed.

Look fon effervescence.
Deposits will dissolve.

Immension perndiod vardies from
20 - 30 seconds.

1
H

‘l.—
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AL BEDTAVINWY QUITT :
100 BRZAKDORN Shzz L2.2:1S:01 {cont'd)

PCSiTION Meten REpain Assdistant Tast. CLeanding the metea'componenté

OrEL.lm\Imme&44ng componentd in acid solution, nemoving and ninsing

the components

Important STEPS in the KEY POINTE: The kev to doinc the
operation. stepe correctly, efficientiy anc

accurately,

STIP: E£ significant actiorn

wnich advances the operation
towards comoletion

HOw RE DOES 1T PCINTERS TC Bt OZSERVED IN FERFORMING
(STEF) ‘ THE STEF 3
4. Remove the components 4.1 Lift each component from the
grom the bath. bath by holding the coppexn i

= ' W»(:,LQ.

4.2 Hold nean the surface of the
AolutLon Lo dnradin.

4.3 Shake gently but avo¢d
splashing.

5. Rinse the components. 5.1 Open the tap.

5.2 Place ke components undern the|
tap. {

5.3 Use brush to wash each part
Zhoroughty.
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‘Brush

RINSING COMPONENTS
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 3 | EXAMINING THE METER COMPONENTS
, | FOR WEAR -

ESTIMATED TIME 1l hr

PREREQUISITES Lesson 2.3

PERFORMANCE OBJECTIVE:

@ The trainee will be able to:

demonstrate and explain how to check each component
04 a water meten for weanr.

Under the following condition:

uding the senses o4 sight and touch to examine
the components in a brightly Lighted room.

To this standard:

all defective pants must be Lidentified.

TRAINING RESOURCES
Supplies and Equipment: New Meter Components,
01d Meter Components,
Work bench.

Information Sheet: L3:IS:01.



TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

1. Place parts for a new 1.
meter on the work bench.
Place similiar parts for
an old meter about
2 cm away.

2. Trainer reads and 2.
discusses Operation
Breakdown Sheet L3:1IS:01.

3. Trainer explains and 3.

demonstrates the
examination of each part,
using the new parts as
standards.

46

Trainees identify each
part and make sure all
parts have been displayed.

Trainees read and discuss
Operation Breakdown Sheet

L3:IS:01.

Trainees participate by
examining each part acking
the trainer his observations.



5::;L710r EDZAVONW SeooT L3:1S:01

PoziTion Meten Repadin Assistant 745k Detecting woan components

crzaaTion Examdining the mefen components fon wean

Imoortant STEPS in the KEY POINTS: The key to doinc the
oceration. steps correctly, efficientiy anc
accurately,
$TIP: £ significent ection
which acdvances ine operaiion
iowarge comdletion
|
HOW HI DOES 7 POINTERS TO BE ORSERVED IN PERFORMING
(STEF THE STEF i
1. Check counter assembly. 1.1 Take counter assembly in hand. |
’ - |
!
. 1.2 Ensune nrubber sac unpunctured. !
1.3 Check gearing for excessive
weat,
.4 Rock counter unit gon free
movement of numbern wheels.
2. Check Ramp assembly. 2.1 Use hand and examine Ramp
assembly.
2.2 Check forn free movement o4
tapened wedge on ramp body.
2.3 Check the spring for damage.
3. Chech neduction geanr. 3.1 Look forn wean on reduction
geanding.
3.2 Look for excessive play on the
spindles of the gearing.
3.3 Turn number wheels for wheel
greedom.
4. Check wonking chamber | 4.1 Examine the top plate for undud
: ZLop plate. wean .,
4.2 Look fon sconing of the fLat
dunface.
4.3 Look fon side play of the drivd
Apindle
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BIAYDOWN SRZET L3:1S:01 (cont'd)

PCSITION _Meten Repain Assistant  TAS¥_Dotfocting Worn components
OFZRATION _Examining the meten components for weaxn

Imoortant STEPS in the
operetion.

KEY POINTS: The key to doing the
steps correctly, efiiciently and
accurately.

HOW KI DOES IT
{STEF)

5. Check working chamben.

6. Check Piston assembly.

7. Check body sealing and
counter gasket.

6.4
6.5
6.6

7.1

Examine chamben walls.

Examine centre post.

Use a pairn of smooth jawed
pliens to nemove sShutten.

Examine shutter for wean.

Make sune the shutten seats
propenly on the chamben {Loox.

Take piston in hand.
Look fon undue weanr.

Remove any small parnzicles of
dint.

Look for sconing on outside
walls of the piston.

Check moulding centre post foxr
excedsdive wean.

Check strainen fon dint onr
damage by dint.

Look forn stretch on body
sealing ning.

Look for wear on body Aeaffﬂfj

Look for any torn sections of
Zhe gasket.
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RETION ERZAIDOWN Sq--T L3:18:01 {cont'd)

PCSITION MeZen Repain Assistant  Tas¥ Detecting worn components

OPZRZTICN  Examining the meter components fon wean

Imoorzant S _ KEY PCINTS: The key to doinc the
cueration, steps correctly, efficientiy anc
accurately, I

~i
(A2
0
Tl
]

-t
T
14

STiP: R significent action
wrich acdvances the operation
1ovaras comoletion
!
§ AOW KT DOES T FOINTERS TO BE OESIRVID N FEIRFORMING
| {sTEP THE STEF 5

8§: Check counten-and chamben| 8.1 Ensune that all threads are
housing. §ree from burnns. ;

8.2 Ensune housing face makes !
contact with body sealing ning.

"8.3 1Inspect non-return valve.

8.4 Ensune valve seating in the
bottom 0§ chambenx.

8.5 Make surne housing gree from
- deposits.

§.6 Look forn wearn on scornes
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 4.1 | PREPARING THE WORK BENCH AND SECURING
| THE HOUSING IN THE VICE

ESTIMATED TIME 20 minutes

PREREQUISITES Lesson 3

PERFORMANCE OBJECTIVE:

The trainee will be able to:

demonstrate the preparation of a work-bench and
secure the housing in the vice.

Under the following condition:

given brush, cloth, paper, soap, water, work-bench
vice and air sounce.

To this standard:

opernations to be carnded out in accordance with
procedurnes, work-bench {s to be 100% clean,

TRAINING RESOURCES

Equipment and Supplies: Brush, cloth, paper, soap, water,
work-bench, vice, air source.

Information Sheets: L4.1:1IS:01, L4.1:1S:02.

&n
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

1. Review the procedure
outlined in Operation
Breakdown sheet
L4.1:1IS:01.

2, Trainer explains and
demonstrates the
procedure L4.1:IS:01 - 02.

3. Trainer supervises the
trainees during the
practice of the procedure.

Review the procedure out-
lined in Operation Break-
down sheet L4.1:IS:01.

Trainees listen and observe.

Trainees practise the
procedure under the
supervision cf the trainer.



E N N B B B e B e I N N BN B A EE

PCIITION _ Meten Repain Assistant

—~— (alX

ASTEATY COTAPTAL CoTT
JrorA P IUN BRCATOON Y omoo L4.1:1S8:01

ASY. Reassembling the meten

OPZRAVION Prepaning the wonk bench and secunding the housing 4in the

vice
Imoortant STEPS in the KEY POINTS: The key to doinc the
coeretion. steps correctly, eificientiy anc
accurately,
STIP: £ significent actiorn
wihich agvances ihe operation
tovards complietion
’ -
HOW HZ DDES 17 POINTEPS TG BE OBSERVED IN FIRTORMING
(37EF) THE STEF 3
1. Prepane the bench. 1.1 Use cloth soaked with soapy
water fo wipe down work bench..
. ]
: 1 1.2 Use dry cloth to dry the 3
bench.
-1.3 Use an airn source to nemove
: grit ~ use bruah Lf airn sounrce
48 not avadilable.
1.4 Coven the work bench with a |
clean piece 0§ papen.
2. Secunes the housing 2.1 Use the protective guand on
in the vice. vice faws.

2.2 Place zhe hoaéing gfLats in
vice faws.

2.3 Place the counten window 24id °-
2o face the Left side of the
vice.,

2.4 Avodid over tightening the vice
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 4.2 FITTING AND LOCKING THE COUNTER UNIT
‘ IN POSITION

ESTIMATED TIME . 20 minutes

PREREQUISITES Lesson 3

PERFORMANCE OBJECTIVE:

@ The trainee will be able to:

h demonsinate and explain the procedune for fitting

and Locking Zhe counten undi in position.

@ Under the following condition:
given meten housing, counter unit and gasket.
@ To this standard:

operation {8 to be carndied out according Zo the
procedure.

TRAINING RESOURCES

Equipment and Supplies: Meter housing, Counter unit,
Gasket, Grease.

Information Sheets: L4.2:IS5:01, L4.2:1IS5:02.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer reviews the 1.
procedure outlined

in Operation Breakdown

Sheet L4.2:IS:01.

Trainer explains and . 2.
demonstrates the
procedure L4.2:IS:01-02.

Trainer supervises ’ 3.
trainees during the

practice of the

procedure.

55

Trainees review the
procedure outlined in
Operation Breakdown Sheet
L4.2:1I5:01.

Trainees listen and
observe.

Trainees practise the
procedure under the
supervision of the
trainer.



OPERETION BRZAIDOWN SHEET  14.2:1S:01

POLITION Motos Repain Assistant TASE  Reassembling the meten

~=

s

zration Fitting and Locking the counter unit in position

Imooriant STEPS in the KEY POINTS: The kev to¢ doinc the
r

owarcés compietion

ction steps correctly, efficiently anc
accurately,

ch acvances tne operation

e e e )

2,

HOw HI DOES T POINTERS TO BE OBSEPVEL IN FEIRFORMING,
| (STEF) . THE s7z¢
1. Fit counten unit. 1.1 Use hand and smear counten

gasket with grease.

1.2 Use hands and nemove excessd
ghease.

‘1.3 Hold the counten unit between
the night index §ingen and
thumb.

1.4 Drive coupling should be
uppeamost.

1.5 Place izt in position with the
digits Rocated in the apenture
0§ the counter housing.

1.6 Hold §irmly in position.

Lock counten in position. 2.1 Take the hamp assembly between
Zhe thumb and forefingen of
the night-hand.

2.2 Use the Lugs provided with g§Lat
face towards the two webs of
the counter housing.

2.3 Press the Lugs togethen.

2.4 Place between the base of the
counten and the two webs of the
countern housding.

j2.5 Centnratize the namp and insent
Lo full depth.
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L4.2:IS;02

Ramp assembly

 FITTING AND LOCKING COUNTER UNIT IN POSITION

Caunten undt

SN N R N EN N A N BN SR G R B Y EE B E
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 4.3 7 INSERTING THE FLOW STRAINER AND
' LOCKING WITH THE CIRCLIP

ESTIMATED TIME ) 20 minutes

PREREQUISITES Lesson 3

-PERFORMANCE OBJECTIVE:

G' The trainee will be able to:

demonstrate and explain the insention 0§ a 4Low
strainen and the Locking of 4Lt with a cireldp.

‘ Under the following condition:

given metern housing with counter unit, f§Low
stnainen and cineldip.

To this standard:

the operation £8 to be carndied out in accondance
with the procedure outlined.

TRAINING RESOURCES ' '

Equipment and Supplies: Meter Housing with counter unit,
flow strainer, circlip.

Information Sheets: L4.3:I5:01, L4.3:IS:02.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Read and discuss
Operation Breakdown
Sheet L4.3:0S5:01, with
the trainees.,

Demonstrate and explain
the procedure. Refer
to L4.3:1IS:01 - 02.

Supervise the. trainees.

%9

Read and discuss with
the trainer.

Obsérve the procedure.

Practise the procedure.



gt L4,.3:18:01

peciTior  Meten Repadinrn Assistant Tash  Reassembling the meten

OPZRATION Tysonting the §low sfnaines | Pochi th 21 el

important STEPS in the KEY POINTS: The key tc doinc the
coeration. steps correctly, efficientiy ang
accurately.

STZP: F significant actior
virich acvances tne Ccperetion
towerds compietion
HOW HZ DO2ES 1T POINTERS TO BE QOBSERVED [N FEFFC!RM!NGE
(STEP) THE STEF :
1. TInsent fLow strainen. 1.1 Gently and equally press
. . outwanrds .

1.2 Ensure counter L& {§irmly and
squanely pressed against Lits
gasket.

‘1.3 Press counten up gorcing
ramp gorwand.

1.4 Position strainen ~ oven the
shaft at the bottom o4 the
wonking chamben.

2. Llock with cirncldip. 2.1 Place cinclip on working !
chamben, i

2.2 Place cinclip sufficiently
down the shaft.

2.3 Cinclip netains strainen.
2.4 Stnainern 48 to be f{ree enough

Lo notate anround working
chamben.
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REPLACING FLOW STRAINER AND LOCKING WITH
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CIRCLIP
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TRAINING/J0B MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 4.4 | INSERTING THE PISTON AND PLACING TOP
‘ PLATE ON THE CHAMBER

ESTIMATED TIME 20 minutes

PREREQUISITES Lesson 3

PERFORMANC% OBJECTIVE:

G’ The trainee will be able to:

demonstrate and explain the insention o0f the piston
in place and the pZac&ng 0§ top plate on the chamben

@ Under the following condition:
given meter housing and components.
® 710 this standard: |

operation {8 to be carndied out in accordance with
the procedure outlined.

TRAINING RESOURCES

Equipment and Supplies: .Meter Housing, components

Information Sheets: L4,4:1IS:01, L4.4:1S5:02
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

\

l. Trainer reads and
discusses Operation
Breakdown Sheet
L4.4:1IS:01.

2. Trainer demonstrates
and explains the
procedure., Refer
to L4.4:1IS:01 - 02.

3. Trainer supervises
the trainees.

63

Read and discuss.

Trainees observe.

Trainees practise the
procedure. '



0Pt RLIIOI\ BREAKDOWN SHZE

L4,4:1S:01

POSITION Moton Ropain Asaistant TASK geaé5emszngﬂthz_Meizn;_____
OPERATION Tysonting the piston and seplacing the top plate c the

Chamben

Important STEPS in the
operation.

STEP: A sianificant action
wiich advances the aperation
towards completion

KEY POINTS: The key to doing the
steps correctly, efficiently and
accurately,

HOW HZ DOES 1T
{(sTEFR)

POINT:DS TO BE OZSERVED IN PIRFORMING

-

THE ST:F

2. Places top plate on
chambenr.

1, Inserts piston in place.

1.1

1.2

1.3

1.4

1.5

2.1

2.2

-BWH—WeLghis

Fiz the shutien 4n wornking
chamben,

Fit the two nidges on the edge
in the Lowen half of chamben
wall slot.

Locate cornectly in the aslot
at the bottom.

Check that the moulded peg L8
g§acing down.

Check that the piston moves
greely around the wonrking
chamben

3

Ensure that the driving ban
engages with the nickel piston

peg.

Make sure that the shutten §its
Lnto the hub of the top plate.

Press finmly into piston.
Tesl again forn piston freedom.

Hold the chamben on its sdide
and sLowly notaie.

Piston should notate unden {ts
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L4.4:15:02

Wonking chamben gitted
with shutten and strainen

INSERTING THE PISTON AND REPIACING THE TOP PLATE WITH CHAMBER

L, .,
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 4.5 REPLACING WORKING CHAMBER AND SCREWING
' ON CHAMBER HOUSING

ESTIMATED TIME 20 minutes

PREREQUISITES Lesson 4.4

PERFORMANCE OBJECTIVE:

’ 1' The trainee will be able to:

demonstrate and explain how to place complete
working chamber in mefen housing.-

Under the following condition:

given meten housing and components.

To this standard:

operation L4 to be carndied out in accordance with
the procedure outlined.

TRAINING RESOURCES

Equipment and Supplies: Meter Housing, components, tools
to tighten Meter housing

Information Sheets: L4.5:IS:01, L4.5:IS:02,
‘ L4.5:1S:03.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer reads and
discusses L4:IS:01.

Trainer demonstrates
and explains the
procedure. Refer to
L4.5:18:01 - 03.

Trainer supervises the
trainees during the
practise of the
procedure.
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Read and discuss.

Trainees observe and
discuss. Refer teoy
L4.5:1IS:01 - 03. .=

PAAFIRRY

Trainees practise the
procedure. e
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OPZRETION BRZAKDOWN Skizt L4.5:18:01

FOSITION Meten Repadn Aééiztant TASK__Reassembling the Meter

QFZRRTION _Replacing the wonking chamben and screwing on the chamben
housing

Important STEPS in the KtY POINTS: The key to dcinc the
cperation. steps correctly, efficientiy anc
accurately.

STZP £ significant action
wrich advances the operation
iowarde comnletion

- H

HOW HZ DDES T POINTERS TO BE OBSEZRVEID IN FIRTIAMING
{37zF; THE STZF ;

1. Place complete wonking 1.1 Driving coupling should be 5

chamben on housing. engaged with the counten :

: coupling. ;

|

1.2 Outlet pornt in the top plate |

should be placed cven the '
counten namp.

2. Serew on chamber housingl.2.1 Lightly grease the body
housing. Sealing ning.

2.7 Place 4 over the wonrking
chamben.

i
2.3 Use took to tighten. i
{
|

2.4 Tighten the foint securely
without using excessive foxrce.

3. Check the meten. ‘ 3.1 Place Lip on the end with
check valve.

3.2 Blow through the meten.

3.3 Listen forn clicking noise.
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" L4.5:IS:02

(housing)

REPLACING WORKING CHAMBER AND SCREWING ON CHAMBER HOUSING
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BLOWING THROUGH THE METER
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 5.1 CHECKING TEST APPARATUS AND ATTACHING
‘ WATER METERS

ESTIMATED TIME . 40 minutes

PREREQUISITES Lesson 4.5

| PERFORMANCE OBJECTIVE:

The trainee will be able to:

check the test appaadtua and attach the water metens.
Under the following condition:

given the equipment and supplies Listed below.

To this standard: |

appanatus and meten connections must be 100% Leak §ree.

TRAIMNING RESOURCES
Equipment and Supplies: Test bench, calibrated tank,
’ water source, water meters,
tool kit.

Information Sheets: L5.1:IS:01, UL5.1:1IS:02,
L5.1:1S:03.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

l. Trainer introduces the
trainee to the test
apparatus - Refer to
L5.1:I5:02.

2, Trainer, with:the aid
of L5.1:15:01-03,
explains and demonstrates
the procedure for
checking the apparatus
and attaching the meters.

3. Trainer supervises the

trainees in the practice'

of the procedure.

72

Trainees observe and make
an effort to recall the
names of the various parts
Refer to L5.1:IS:02,

Trainees observe and parti-
cipate. Refer to L5.1:IS:01
-030

Trainees practise the proce-
dure under the guidance of
the trainer.



ADITETIAN PITAVTIOML QuITT
UJ:K::;‘u b“;Ahughh Su__! L5.1:18:01

PCSITION Meten Repain Assistant TASE

OPIRATION Checkding test apparatus and attaching metens

Important STEPS in the KLY POINTS: The kev tc doinc the
oseration. steps correctly, efficientiv anc
| accurately,
P: F significant action
nich advences the operziion
3

- ]

- .

HOW HI DOES T POINTERS TG BE 023IRVIL [N FIFf0xmING
{5TEF: THE STcF
1. Check testing apparatus. | 1.1 Half (}) §ilL the tank with
: waten.

- 11.2 Look for Leaks especially
aaound guage glass joints.

Lo Let waten out of tank.
1.4 Close down valve [(clochwise)
after draining tank.

testerate Andicator to open.

1.6 Look forn any cracks on the
Lapered calibrated tube.

1.7 Ensure that the indicatoxr
in calibrated tube can move
freely. :

1.8 See that the pressure guages
are at the zero mank.

2. Attach meters o testing { 2.1 Use hands and screw on metens

apparatus . - Lo be tested.

2.2 Use adjustable wrench and
tighten connection between
metens.

2.3 Use no excess pressure to
tighten connections.

L 1.3 Tunn drain valve anticlockwise

1.5 Tunn lanticlockwise) valves on
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TRAINING/JOB MANUAL Maintenance and Testing of
. Domestic Water Meters

LESSON 5.2 | APPLYING FLOW PRESSURE AND ADJUSTING
‘ AND RECORDING FLOW RATES

ESTIMATED TIME 40 minutes

PREREQUISITES Lesson 5.1

PERFORMANCE OBJECTIVE:

& The trainee will be able to:

demonstrate and explain the procedure {orn appluing
g§Low pressure and adjusiting and recording §Low nates.

GB Under the following coﬁdition:
given the equipment and supplies Listed below.
@? To this standard:

there must be no Leak and neading must be
100% accurate.

TRAINING RESOURCES

Equipment and Supplies: Test bench, calibrated tank,
note book, pencil, water meters,
tool kit, water source, chalk
board.

Information Sheets: L5.2:I5:01, L5.2:IS:02,
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TRAINING ACTIVITIES

TRAINER ACTIVTTY

TRAINEE ACTIVITY

Read and explain the
procedure outlined
in L5.2:1IS:01.

Use chalk-board
illustrations to

explain the calibrations
on the calibrated tank
and pressure guage.

Demonstrate and explain
the procedure outlined
in L5.2:I5:01i. Make

a record of the meter
reading on the chalk
board.

Encourage the trainees
to practise the
procedure.
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Read and discuss with the
trainer.

Take notes and discuss
with trainer.

Observe, participate and
discuss with the trainer.

Practise the procedure
under the supervision of
the trainer.



i L5.2:15:01

PCSITION Moton gépa(g Assistant TASY  Tosting a Watesn Meten .
OFZRATION Applying §Low pressune and adjusting and neconding §Low rates-

1
Important STEPS in the KLY POINTS: The kev tc doinc the g
ooeration. sters correctly, efficientiv and ;
accurately., i
S$TIP: R significant ectior i
which advances ihe operatiiorn :
1owarcs comoletion :
i - !
40w KI DOSS |7 POINTERS TC BE OBSIRVED IN FIf7CARMING
(STZF} : THE S72F :
‘ ' i
1. Apply Flow Pressunre. 1.1 Tuan on waten, i
1.2 Open all valves. E‘
1.3 Allow water to pass through ;
sdystem, :
. |
1.4 ALlLow 5 gallons to pass Za |
eliminate all ainx. |
|
1.5 Note pressunre on guages J
between 0 - 300 PSI, i
1.6 Tuan off waten. i
i
1.7 Note neadings on each meten. ;
' !
1.8 Open valve on calibrated tank.
1.9 Drain tank %o Zeno. :
2. Adjust and nreconrd 2.1 Note the numenical units on
§Low rates. the calibrated tank.
2.2 Open inket valve.
2.3 Look for water Level on guage
glass.
2.4 Set valve to necord minimum
§Low.
2.5 AllLow waten to nise 50% of the
volume o4 the tank. —J

7§


http://fn.z66u.tiz
http://wate.fi
http://ptie.66u.Kz
http://nu.mzKX.zal
http://zali.bn.atzd

NOCRLTING BRI LT R-T07
SRS BRARER S-St 15,2:18-01 (cont'd)

PCSITION  Mefenr Repain Assdistant ASE__Testing a Waten Meten

OPZRAATION Applying fLow pressure and adjusting and necording fLow nrates

Important STEPL in the KZY POINTS: The key tc doinc the
ooeration. steps correctly, efficientiv and
accurately,
STIP: A signiticant ecztion
wriich advances the operation
1owarcs comsietion
> |

-

HOW HI DOIC |
(STEE!

POINTEZRPS TC BE
TH

2. Adjust and nrecord §Low | 2.6 Note neadings on metex. §
rates. ;

) 2.7 Open 4inlet valve to maximum 5
$Low.

.2.8 Recond fLow when tanhk 4is
completely {illed.
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Open valve and
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TRAINING/JOB MANUAL Maintenance and Testing of
Domestic Water Meters

LESSON 5.3 | CALCULATING THE PERCENTAGE ERROR
' 0F THE WATER METER

ESTIMATED TIME 45 minutes
PREREQUISITES Ability to perform basic arithmetic
operations .

PERFORMANCE OBJECTIVE:

G} The trainee will be able to:

caleulate the percentage enron on the water meter.
Q§ Under the following condition:

given the quantity of water passed and the
quantiiy negisitered.

To this standard:

all calculations conrect Zo the nearest whole numben.

TRAINING RESOURCES ' '
Equipment and Supplies: Chalk-board, note book, pencil.

Information Sheets: L5.3:I8:01, L5.3:I5:02,
L5.3:1IS5:03.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer explains the 1.
claculations of the

percentage error on the

chalk board - refer

to L5.3:1IS:01 - 02,

Trainer supervises the 2.
trainees during the

calculation of percentage

errors - L5.3:WS:01.

Trainer discusses 3.
L5.3:1I5:03, -~

Trainees discuss and make
notes.

Trainees calculate percen-
tage errors assisted by the
trainer if necessary.
L5,3:WS:0l.

Trainees discuss with
trainer.



£1D v

pc3iTion Meten Repain Assistant

—

L5.3:1S8:01

25
v
[

TASH

Testing a Waten Meten

wirich advances thes operation
1owards comoietion

orzraTION Caleulating the percentage ennon
-
Important STEPS in the KZY POINTS: The key tc doinc the
peretion. steps correctiy, eificientl:, anc
accurately.
STIF: A signivicant action

1. Calcuﬂaté the
percentage erron.

NB & Eanor = + QuantLty passe

1.1
1.2

1.3

d - Quantity negistened

Review the neconded data.

Find the difference between
the Quantity passed and the
Quantity regisitenred.

Divide the difference by the

Quantity passed and multiply
by 100.

X 100

T Quants

When the quantity registen
passed the % errnonr will be

(-)

ty passed
ed {8 greaten than the quantity

negative.

g3


http://pzn.czn.tagz
http://EKH.cn

L5.3:1S:02
. L5.3:Ws:01
METER QUANTITY - QUANTITY PERCENTAGE
# No. PASSED REGISTERED ERROR
0901 100 gal 98 gal ?
0479 100 gal 94 gal ?
1652 100 gal 101 gal ?
0056 100 gal 106 gal ?

$ ERROR = + QUANTITY PASSED - -QUANTITY REGISTERED .y 100
QUANTITY PASSED

100 Gal - 98 Gal x 100
100 Gal

$ Error

$ Error = 2 Gals x 100
100 Gals

Percentage Error = 2%

Answers
Meter No. 0479 = 6%
" " 1652 = 1%
" " 0056 = 6%
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L5.3:1IS:03
QUANTITY PASSED
100 gals : 100 galg
» QUANTITY REGISTERED
ACCEPTED READING | UNACCEPTED READING
FROM TO . LESS THAN MORE THAN
98 Gals | 102 Gals 98 Gals 102 Gals

~ .

For .1l000 Gallons multiply by 10
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ANNEX

QUESTION PAPER

Instructions: Underline the correct answer in brackets for

questions 1 - 18

Lesson 1

1.

Protective guard should not be used on bench vice.(True/False)

To unscrew meter housing turn clockwise. (True/False)

3. A hammer is used to lift out working chamber. (True/False)
4, Lift out the piston before the strainer is removed. (True/False)
5. There are (18) eighteen external and internal parts of the
Domestic Water Meter. (True/False)
LESSON 2
6. Concentrated Hydrocholiric acid is not harmful to the body.
(True/False)
7. 1l:1 Acid is made by adding equal volumes of acid.and rain water.
(True/False)
8. Water is always added to acid. (True/False)
9. Heat is generated by acid on contact with water. (True/False)
10. Use your hand and place components into the cleaning solution.
(True/False)
LESSON 3
l11. Surface of the ramp assembly is to be examined for flatness '
or score. (True/False)
12. Reduction gear rubber sac should be deflated. (True/False)
13. Remove the top plate of the working chamber assembly inserting
a screw driver into slots. (True/False)
14. The piston plays an important part in the accuracy of a water
meter. (True/False)
15. The only part of the meter not subject to frictional wear is
the piston. (True/False)
16. The domestic water meter in service should be checked

thoroughly every three (3) years. (True/False)
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ANNEX

(cont'd)

QUESTION PAPER (cont'd)

LESSON 4

17. Grease is used lightly on some parts of the meter when
re-assembling. (True/False)

18, Piston should move freely around working chamber. (True/False)
19, In Annex 2 each picture is numbered. TIf the positions of
the pictures do not correspond with the steps in re-assembling

the water meter, correct it by filling the correct number in
the spaces below. ‘ )

e.g1 6 1 ' 4 3 5 2

Answer
LESSON 5

20. Formula .: Percentage error = Quantity passed - Quantity registered X
Quantitv passed

100

What is the percentage error?
Quantity passed 1000 Gals.
Quantity registered 999 Gals.
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1

Answers to Question Paper - 1 Annex(1)

Lesson 1
1 False
2 False
3 False
4 True
5 False
Lesson 2 -
6 True
7 False
8 False
9 True
10 TFalse
Lesson 3
11 True
12 False
13 True
14 True
15 False
16 True
Lesson 4
17 True
18 True
19 5, 1,

.20

0.1%

§8

AHNEX




3

ANNEX
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Each picture 48 numberned. 14 the sequence does not
cornespond to that forn ne-assembling the watern meter
write the correct sequence o numbers below.

ANNEX
(cont'd)
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ANNEX
{cont'd)

SEQUENCE OF OPERATIONS FOR REASSEMBLING
A METER

-

. - e .
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FORMULAE FOR CALCULATING VOLUME

Cylindrical Tanks

Formula: Volume ==\tr//x Radius2 x Height

Y| = 3,142
A7 = Radius
h

= Height -

Rectangular Tanks

Formula:: volume Length x Width x Height

\" = LWH
L - Length
W -~ Width
H - Height
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ANNEX

Equivalents
Imperial - Metric
2
l in =2.54 cm = 2.54 x 10 m
1 ft = 30.5 cm = 0.305 m
1 gt =946 ml = 0.946 litre
. 3 3
l gal = 4 gts = 8 pt = 231 in = 3785.43 cm
1 ft2 = 144 in = 928.99 gm3
Metric - Imperial
-2
leom = 0.3937 in = 3.281 x 10 ft
1 m3 = 39.37 in = 3.218 ft = 1.094 yds
- - 3
1 em” = 0.0610 in® = 3.53x 10> £t
1 litre = 1.06 gt = 3.53x 1072 £t>
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ANNEX

CONVERSION FACTORS

Given cubic feet(ft3)

Multiply by:

X 28,320 = cubic centi meters - cm3
X X,728 = cubic inches - in3

X 0.2832 = cubic meters m3

x 7.481 = US Gallons

X 6.229 = IMP gallons

Given cubic inches(in3)

Multiplv Dby:

x 16.39 = cubic_centi meters - cm3
X 0.0005787 = cubic feet - 3
x 0.004329 = U.S gallons
x 0.00365 = IMP gallons
x 0.01639 = litres

3

given cubic meters - m

Multiply by:

cubic feet - ft3 ,

x 35.31 =

X 61023 = cubic inches - in3
X 264.2 = U.S gallons

X 219.9 = IMP gallons




Given U.S gallons

Multiply by:

X

X

X

X

X

X

8.337

3285
0.13368

231
.003785
.83268

Given IMP gallons

Multiply by:

10
0.16054

0. 004546 =

1. 20094

Pounds of water @ GOOF

cubic centimeters - cm

cubic feet
cubic inches
cubic meters
IMP gallons

3

- ft3

- in

3

3

- m”

Pounds of water @ GOOF

cubic feet

cubic meters
U.S gallons
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