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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 METHODS 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 MANUAL 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 COULD 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. IN 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 MANAGEMENT PROJECT TO IMPROVE THE PERFORMANCE 

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 of 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 percentage 
of the actual quantity - See 
formula 

4 



Glossary of Technical Terms [cont'd) 

Quantity passed 

Quantity registered 

Ridges 

Registered 

Scored 

Smear 

Shaft 

Solution 

Specific Gravity 

Terterate Indicator 

V^lve 

A measure of the quantity 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 or lines 

To spread or cover 

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

Liquid 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 volume 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 

Formula : Percentage Error = (Quantity Passed-Quantity Registered)^ ,„ 
Quantity Passed 
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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 matter 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 important that the trainee become thoroughly familiar with 

all maintenance operations. 

WHAT DOES THE TRAINEE NEED TO KNOW BEFORE BEGINNING? 

Be able to: 

1. Read and interpret charts and diagrams. 

2. Read fluently and effectively. 

3. Make reliable visual discriminations. 
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WHAT SUPPLEMENTARY MATERIALS WILL HELP? 

Kent Domestic Water Meter - Technical Manual - New Edition. 

WHAT ARE THE OBJECTIVES? 

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

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

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

4 Preparing 1:1 dilute Hydrochloric acid solution - speci­
fic gravity 1.6. 

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

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

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

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

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

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

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

12 Check the test apparatus and attach the water meters. 

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

14 Calculate the percentage error on the water meter. 
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WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? 

ITEM 

Meter case 

Meter Components 

Old 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 Water 

Test Bench 

LESSONS 

,i.,jh ' 1 ' 

X 

X 

? 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

? 7 

X 

X 

X 

? " 

X 

X 

X 

X 

X 

->> 

X 

X 

X 

4 1 4,; 

X 

X 

X 

X 

X 

X 

4 ? 

X 

X 

4.4 

X 

X 

4.S 

X 

X 

5.1 

X 

•i.2 

X 

*7.1 

X 

5-4 

X 
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WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? [Cont'd] 

ITEM 

Calibrated Tank 

Test Guaqes 

Note book 

Pencil 

Lithum Listate Grease 

Tool Kit: 

Combination Pliers 

Smooth Jewed Pliers 

Screw driver 

Hairnter (Plastic Head) 

Utility Tongs 

Meter cover wrench 

Adjustable wrench 

Work Bench 

Vice 

Water Meter 

Black Board 

Chalk 

LESSONS 
1.1 

X 

X 

X 

X 

X 

X 

X 

X 

1.2 

X 

X 

X 

X 

X 

1.2 

X 

X 

X 

X 

X 

2.12.2 

X 

X 

• 

X 

X 

X 

X 

X 

2,2 

X 

X 

X 

.3 

X 

X 

X 

X 

X 

X 

4.1 

X 

X 

X 

X 

X 

X 

4.2 

X 

X 

X 

X 

X 

4.3 

X 

X 

X 

X 

4.4 

X 

X 

X 

X 

4.5 

X 

X 

X 

5.1 

X 

X 

X 

X 

5.2 

X 

X 

X 

X 

X 

5.3 

X 

X 

X 

X 

5,4 

X 

X 

X 

X 
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TRAINING/JOB MANUAL 

LESSON 1 •• O 

Maintenance and Testing of 
Domestic Water Meters 

SECURING THE COUNTER ENV IN THE VICE 
ANV REMOVING THE WORKING CHAMBER 
ASSEMBLY 

ESTIMATED TIME 

PREREQUISITES 

20 minutes 

Trade School Certificate 

PERFORMANCE OBJECTIVE: 

® The trainee will be able tot 

explain and dzmon&tnatz how to Azcuiz cou.nte.ti znd Jin 
vlcz, un&cizvo housing and to li&t out working chambzh.. 

© Under the following condition; 

glvzn wonk bznch, vlcz and watzu mztzn. 

$ To this standard: 

ope.tiati.cn lt> to be. can.n.i.zd out -in accordance with 
pioczdunzb outllnzd. 

TRAINING RESOURCES 

Supplies and Equipment: 

Information Sheets: 

Work Bench, tools, vice and 
water meter, blackboard and 
chalk. 

L1.1:IS:01, 
L1:1:IS:03, 

L1.1:IS:02, 
L1.1:IS: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:IS:01. 

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

Trainer demonstrates 
the procedure outlined 
in Operation Breakdown 
Sheet LI.1:IS:01 and 
list name of parts on 
chalk board. Refer 
to L1.1:IS:01 - 04. 

Trainees observe and 
label L1.1:WS:01. 

Trainer supervises the 
trainees during the 
practice of the procedure, 

3. Trainees practice the 
procedure under the 
supervision of the trainer, 

U 



OPERATION BREAKDOWN SHEE U . 7: IS : 07 

P O S I T I O N —Mztzn Zzpain kssi&tatitr-

OFERATION —S.ecu£x*u}—caantzfL znd-M 
Chambzn. asszmbly 

r;-SK. —V^i^nuufiiZ^ng a m-a-t ZA-

\d-AAMGixJLnQ—£kiir-MC-tib.4rn.$-

I rnDor tan t S i LPS i n t h e 
o c e r a t i o n . 

STEP: A significant act i or, 
which advances the operation 
towards combletion 

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

HOW Hi DOES I' 
ISTEF; 

7. Se.cu.Kz countzn. znd. 

POINTERS TO EE OBSERVED IN PERFORM!KG. 
THE STEP 

i. Unscizu) housing 

7.7 Usz piotzctlvz guaxd on bznch \ 
v-Lcz jaws. 

7.2 Voint out thz {^lats - vlcz 
jaws should Qfilp llat on i 
mztzh. body. | 

J 7.3 Tuh.n. hdndlz clockwlsz to 
SCKZW In bznch vlcz jaw*. \ 

1.1 fit tool on mztzfi - slots on \ 
tool should lit slots on mztzh.[ 

2.2 (Jtn.sch.zw thz chambzh. ~ hold 
both znds o& thz tool and 
tunn anticlockwise. 

2.3 Takz canz not to damage body 
szallng King. 

3. Hit out working asszmbly^ 3.1 Remove, mztzh. covzh.. 

3.2 LZ£t out working asszmbly -
usz &lngzh.s. 

W 
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L1 .1 : IS :02 

?n.oto.ctlvz 
• guatid 
ion. Vice. 

Vla.t& 

13 



•'Trfilifclr'-KI'tfWa 

UNSCREWING HOUSING 

TURN ANTICLOCKWISE 

U 



Ll.l:ISi£i 

Body S e t t i n g 
Ring 

UoikinQ Chambz* 
h&&e.rAoiy , 

LIFTING OUT WORKING 
CHAMBER ASSEMBLY^ 

15 



• L1.1:WS:01 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

O LESSON 1.2 J > UENTIVVING RELEVANT PARTS ANV 
REMOVING THE PISTON ANV STRAINER 

ESTIMATED TIME 20 minutes 

PREREQUISITES Lesson 1.1 

PERFORMANCE OBJECTIVE: 

# The trainee will be able to: 

identify izlzvant pait* o£ thz mztzi and remove 
thz pibtcn and 6tiainzi. 

• Under the following condition: 

givzn mztzi with intzinal pant* and iltuitiatzd 
pic.tu.it handout. 

6 To this standard: 

ope.iati.on ii to be. caiiizd. out in accordance, with 
pioce.du.KZi, outlined. 

TRAINING RESOURCES 

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

Information Sheets: LI.2:IS:01, LI.2:IS:02, 
L1:2:IS:03, L1.2:IS:04. 

Work Sheet: L1.2:WS:01. 

77 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

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

2. Trainer demonstrates 
the procedure and lists 
the name of the parts 
on the chalk board. 
Refer to LI.2:IS:01 - 04. 

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

TRAINEE ACTIVITY 

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

2. Trainees observe the proce­
dure/ identify the parts 
and label L1.2:WS:01. 

3. Trainees practice the proce­
dure under the supervision 
of the trainer. 

U 



OPERATION BREAriDOWN SHEE' L1 .1:IS:01 

POS IT I OK_nlU&fl $&pait AAtUtant T A S K 1)J AmanttJviQ a \kotoh 

O P E R A T I O N -R&moving the ViAtan and Stnainen 

IrcDortant STtPS in the 
coerat ion. 

STEP: A significant action 
wr, i ch. advances the operation 
t owe re s comp i e t i on 

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

HOW HE DOES I' 
(STEP) 

POINTERS TO BE OBSERVED IN PERFORMING, 
. THE STEP ! 

1. Ll^t out the. pi&ton. 

1. Remove thz ttKainzn. 

1.1 Remove thz wonki.ng zhambzn \ 
a&6zmbly. j 

1.1 Uiz fiingzu to Kzmovz thz top \ 
plate.. j 

I 
1.3 t/4e j$x.ng£A4 to ll{t out the. j 

p<i.6ton. \ 

1.4 Uie filngzi* to remove &huttzi. 

1.1 Locatz thz spigot. 

1.1 Uiz plizu to fizlzoa>z thz 
zi.nc.LJip. 

1.3 U&z 6<Lngzx.& to Kzmovz thz 
itfiainzi ifiom thz a.66zmbly. 

19 
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L 1 . 2 : I S : 0 2 

WofiJiZng chambzA 

-rrr^ C5? 

Stficu.ne.1 

Ci.ne.llLp 

REMOVING STRAINER 

20 
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L 1 . 2 : I S : 0 3 

ShvLtte.fi 

? A.6 ton. 

REMOVING PISTON 

21 
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L1 .2 : IS :04 

Top Plate. 
A6&zmbly ' 

Vliton-
^VJ 

ShixttzK 

REMOVING TOP PLATE ASSEMBLY 

22 



L1.2:WS:01 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

LESSON 1.3 O REMOVING THE COUNTER RETAINING 
RAMP ANV COUNTER UNIT 

ESTIMATED TIME 

PREREQUISITES 

20 minutes 

Lesson 1.1 

PERFORMANCE OBJECTIVE: 

Q The trainee will be able to; 

fizmovz thz countzi JiztaA.nX.YiQ Kamp and zountzn unit; 
XdzntX^y thz pah.t& o£ a vtatzh. mztzK.. 

4b Under the following condition: 

g<Lvzn mo.to.fi za.iX.ng wtth zountzK. h.z£a<Ln<Lng a&&zmbty, 
zountzh. un-it and <LZZut>tuatzd pi.ztu.nzt>. 

% To this standard: 

opznati.on i.& to bz zan.fii.zd out i.n atzofidanzz 
with ph.oc.zdu.Kzt> ou.tZi.nzd. 

TRAINING RESOURCES 

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

Information Sheets: 

Work Sheet: 

L1.3:IS:01, L1.3:IS:02 
L1.3:IS:03, L1.3:IS:04 

L1.3:WS:01. 

24 

http://JiztaA.nX.YiQ
http://mo.to.fi
http://za.iX.ng
http://pi.ztu.nzt
http://zan.fii.zd
http://ph.oc.zdu.Kzt
http://ou.tZi.nzd


TRAINING ACTIVITIES 

TRAINER ACTIVITY TRAINEE ACTIVITY 

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

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

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

Trainees listen and observe, 

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

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

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

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

Trainer distributes 
LI.3:IS:04. 

5. Trainees read LI.3:IS:04 
and compare with L1.3:WS:01. 

25 



OPERATION BREAKDOWN SnEE" LJ. 3 : I S : 01 

PCS IT ION l&pali ki,&Lt>tant Dismantling a Mptofi 

OP i RAT 10*.—Removing thz coante.fi KQ.ta.ln.lnQ fiamp and rmrnteft. unit 

Important Si EPS i n the 
cperat i on . 

STEP: A. s i g n i f i c a n t a c t i o n 
wr. i ch advances t'nt o p e r a t i o n 
towards comple t ion 

KEY POINTS: The key t o do ing the 
steps c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

HOW HE DOES IT 
(STEP) 

POINTERS TO BE OBSERVED IK FEr.~0?„wJ NG! 
THE STEP | 

1. Remove, the. coavite.fi 
Kztalnlng fiamp a6&zmbly. 

I. Withdraw doan.te.fi an.lt. 

3. Rzmovz coante.fi hoailng 
fifiom VA.CZ. 

1.1 U6z ^Ingzfii and llfit oat Ramp ; 
at>i>zmblu. i 

I 
1.1 Obtzfivz hpfilng loadzd [ 

afifiangzmznt. I 

1.1 Uiz &lngzn.& and llfit oat 
coantzh. anlt. 

2.2 Bz canz^ul not to damagz gzafi&. 

2.3 Obtzfivz Azatlng position. 

I 
3.1 Tafin vi.cz handlz antlclockvol&z\ 

i 
i 
I 

3.2 U6z hand* to ll^t oat heating. 

26 
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L1.3:IS:02 

C0unt2.fi 
Kttahx-ing 

Ramp 

Cou.nte.ti Unit 

Counte.K Window 
Lid 

REMOVING COUNTER RETAINING RAMP 
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L1.3:IS:03 

Countzn. Un-it 

Count^.-Wlndouo 
lid 

REMOVING COUNTER-UNIT 
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KENT 

PSM 

WATER METER 

Cap Nut 

Counter 
Housing 

\ 
Counter 
Sealing Ring 

Piston 

Locating fl 
Pin u 

Body /, 
Sealing Ring —{{, 

Chamber 
Housing 

Working 
Cnamber 

Z'Ziitfj Strainer 

Nion Return 
Valve 

INTERNAL AND EXTERNAL PARTS OF A KENT WATER METER 
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KENT 
PSM 
WATER METER 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

LESSON 2 -o PREPARING 7:7 VILUTE HVVR0CH0L01UC 
ACIP SOLUTION - SPECIFIC GRAVITY 1.16 

ESTIMATED TIME 

PREREQUISITES 

30 minutes 

Ability to measure liquids using a 
graduated cylinder 

•PERFORMANCE OBJECTIVE: 

9 The trainee will be able to; 

mix a 1:1 dllatt hydno chic file acid solution 
Apzclfilc gravity 1.16. . 

Q Under the following condition: 

glvtn the. aqulprnznt ll&tzd In equipment 
and 6upplle.& bzlov:. 

$ To this standard: 

thine, mu&t be. 100% accuracy. 

TRAINING RESOURCES 

Equipment and supplies: 

Information Sheet: 

Hydrochloric acid (specific 
gravity 1.16, apron, rubber 
gloves, plastic face mask, 
graduated cylinder, plastic 
container, sink, distilled water 
and ice. 

L2.1:IS:01, L2.1:IS:02, 

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

L2.1:IS:05, L2.1:IS:06. 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

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

TRAINEE ACTIVITY 

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

2. Listen and observe. 

3. Trainees practise the 
procedure. 
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03ERAT IOK BREAKDOWN" S n l : L2.1 :1S:01 

POSITION1 \ke.tcn Re.pa.iA K&t>i&tant TASK Cleaning the mctcn Component* 

OPERATION Pfie.paA.ing a 1:1 di.lu.tz hydfto chloric acid solution 

Important S i EPS in the 
o:>er£t i on. 

ir: A sianificant action >• 
which advances the operation 
t o.va res como 1 e t i on 

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

HOW r,Z DOES IT 
(STEP) 

POINTERS TD BE OBSERVED IN PERFORM INC 
THE STEP 

1. Pucpane. 1:1 dilate, 
hyduochlonic atid 
solution. 

1.1 Vat on apfion, plastic iace. 
rnaik and tiabhen glove.6. 

1.1 Till gla&& gnadaatcd mza&aning 
cylinde.fi to 100 ml. matik with 
distill wate.fi. 

1.3 Tfian&^CK distilled watch, to 
plat,tic mixing contained. 

1.4 Pat adeqaate. qaantity o£ tap 
wattK and ice. in the, iink. 

1.5 Place, mixing container with 
Vi&tiltcd watch, in the. 6ink. 

1.6 Mcatafic 100 ml. o& hydfiochlo-
fiic acid in the. gla&& cylindch. 

1.7 Add the. hydfiochlofiic acid 
& lowly to the distilled .watch.' 
arid A tin.; continae. to 6 tin. 
&0K a ^ew minatci. 

W8 WEl/ER APP WATER TO ACIP 
ALWAYS APP ACIP TO WATER 

J 
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L 2 . 1 : I S : 0 2 

Gla.66 
Me.cuui4.ng 

a 
o-

100 ml 
ma>ik 

^ Unit 
CaZlbia.tA.oni 

PiotzctyLve. 
Fact Maik 

Rabbet 
KpKon 

& 
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r L 2 . 1 : I S : 0 3 

Or-

Wofik 
Bench 

Gla&i Me.a6u>i£ng 
Cylindzn 

100 ml 
Vl&tillzd 

voatZK 

Vi6till<id 
wat&i 

Pla&tic 
Conta.inz.fi 

VLhtilled 
Wattl 

Tap Wa.te.ti 

m\" 

TOO ml 
Hydfiochlofil\ 

add 
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Stih.liviQ 
Rod 

Ae-ld Solut-ion-

Me.oLtu.i'Lng 
Cy&Lndzn 

Jap Watzu 
and Ice 

ADDING ACID TO DISTILLED WATER 
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blate.fi _ _L _ _ 

ALWAYS ADD ACID TO WATER 

http://blate.fi


L2.1:IS:06 

NEVER ADD WATER TO ACID 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

LESSON 2.2 C> IMMERSING THE COMPONENTS IN THE ACIV 
SOLUTION; REMOVING ANV RINSING THE 
COMPONENTS 

ESTIMATED TIME 

PREREQUISITES 

1 hr 

Lesson 2.1 

PERFORMANCE OBJECTIVE: 

Q The trainee will be able to; 

demonstrate and explain the. pKoce.du.fie. ^OA. .lmme.i&<lnQ, 
KemovJing and >U.n&*.ng the. me.te.K components. 

$ Under the following condition: 

g<lven the. e.qu<.pme.nt and •iupplte.s tinted bttovo. 

£ To this standard: 

a& oatZ^inzd tn the. pKocediiie.. 

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:IS:02 
L2.2:IS:03 

http://pKoce.du.fie


TRAINING ACTIVITIES 

TRAINER ACTIVITY 

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

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

3. Trainer supervises the 
trainees. 

TRAINEE ACTIVITY 

1. Read and discuss. 

2. Observe and listen. 

3. Trainees practise the 
procedure. 
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OPERATION BREAKDOWN SHEET 
LI. 2:15:0 1 

POSITI ON Meten. Re.pai.ti A**l*tant TAS K Cleaning the meteh. component* 

OPE RAT I ON lmmen*lng the component* In the acid *olutlon, nemovlng 
and n.ln*lng tkz component*. 

Important STEPS in the 
opera t ion. 

STEP: A s i q n i f i c a n t ac t ion 
which advances the ope ra t ion 
towards completion 

HOW HE DOES IT 
(STEP) 

J. Voun. acid solution -into 
bath. 

2. lmmen.*e component* Into 
the bath. 

3. 0b*en.ve the reaction. 

1.1 

1.1 

1.1 

1.4 

1.5 

2.1 

2.2 

2.3 

3.1 

3.1 

3.3 

KEY POINTS: The key to doing the 
s t e p s c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

POINTERS TO BE OESERVED IN PERFORMING 
THE STEP | 

l 

U*e a pla*tlc on. *tone wane j 
bath. | 

Clean bath be&one u*lng. 

Vfiy bath be&one pouting In 
acid solution. 

Poun. *olutlon Into bath *lowly 

Stln. and allow to cool In an 
Ice bath. 

Tie each component with coppen. 
wine. 

Hold the wine and lowen. the 
component *lowly Into the acid 
*olutlon. 

Each component mu&t be complete. 
ly lmmen.*ed. 

Look ioK ei&en,\)e*cence. 

Vepoilt* will dl**olve. 

lmmei*lon period vanle* &fiom 
10 - 30 *econd*. 
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U: i_fv-. ! i l m I»r\._rl.i\l;vJlA-.:\ o . ' _ _ L2.2:1S:01 {cont'd} 

PCS! 11 OK \Keten. REpalx. A*6l*tant TASK Cleaning the mztzh._c.omponQ.nti> 

OPERATION Immefi&lng component* in acid solution, removing and n.ln*lng 
the component* 

I m p o r t a n t STEPS i n t h e 
o p e r a t i o r i . 

STEP: A s i g n i f i c a n t a c t i o n 
wnich- advances t h e o p e r a t i o n 
t owards c o m p l e t i o n 

KEY POINTS: The key t o d o i n g th< 
s t e p s c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

j HOW r.l DOES IT 
j (STEFj 

POINTERS TO BE OBSERVED IN PERFORMING; 
THE STEF i 

4. Remove, the component* 
£tiom the bath. 

5. Rln*e the component*. 

4.1 Ll£t each component ^Kom the 
bath by holding the copper 
wine. 

4.2 Hold near the *u>i6ace ojj the 
*olutlon to drain. 

4.1 Shake gently bat avoid 
*pla*hlng. 

5.1 Open the tap. 

5.2 Place the component* undent the\ 
tap. 

5.3 U*e br.u.*h to wa*h ea^h pant 
thoroughly. 
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-Componznt 

Cold 
add 

Solution 

Coppo.fi Wifie. 

Component tJLzd with 
coppz.fi voifiz 

IMMERSING COMPONENTS IN ACID SOLUTION 

http://Coppo.fi
http://coppz.fi


fll 
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Watzfi 

BKu&h 

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

O LESSON 3 I > EXAMINING THE METER COMPOHEUTS 
FOR WEAR 

ESTIMATED TIME 1 hr 

PREREQUISITES Lesson 2.3 

PERFORMANCE OBJECTIVE: 

9 The trainee will be able to; 

demon&tfiate and explain how to check each component 
oh a waten meten ion. wean.. 

9 Under the following condition; 

a&ing the £>en&e& o^ bight and touch to examine 
the components in a brightly lighted Koom. 

A To this standard; 

all defective pafitb mu&t be identified. 

BBOBDBBSCS 

TRAINING RESOURCES 

Supplies and Equipment: New Meter Components, 
Old Meter Components, 
Work bench. 

Information Sheet: L3:IS:01. 



TRAINING ACTIVITIES 

TRAINER ACTIVITY 

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

Trainer reads and 
discusses Operation 
Breakdown Sheet L3:IS:01, 

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

TRAINEE ACTIVITY 

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 asking 
the trainer his observations 
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OPERATION BREAKDOWN SHiE" 13 :JS:01 

PCS ill ON \heten. Repaln. k**l*tant TASK detecting won.n component* 

OPERATION Examining the meten. component* {on. wean. 

Imoortant S i EPS in the 
operati on. 

STEP: A significant action 
which advances the operation 
towards coins let ion 

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

HOW HE DOES IT 
! (STEF) 
r 

POINTERS TO BE OBSERVED IK PERFORMING! 
THE STEP i 

1.. Check counten. _a**embly. 

1. Check Ramp a**embly. 

3. Check reduction gean.. 

4. Check working chamber 
top plate. 

1.1 Take counten. a**embly in hand. 

1.1 En*un.e nubben. *ac unpunctuied. 

1.3 Check gearing {on. ey.ee**Jive 
wean. 

1.4 Rock counter unit {on. {n.ee 
movement o{ numben. wheel*. 

1.1 U*z hand and examine Ramp 
a**embly. 

1.1 Check {on. {n.ee movement o{ 
tapen.ed wedge on n.amp body. 

2.3 Check the *pn.lng {on. damage. 

3.1 Look {on. wean, oh reduction 
gean.lng. 

3.2 Look {on. exce**lve play on the 
*plndle* o{ the gearing. 

3.3 Tun.n numben. wheel* {on. wheel 
{Kezdom. 

4.1 Examine-the top plate {on. undui 
wean.. 

4.1 Look {on. *con.lng o{ the {lat 
*un.{ace. 

4.3 Look {on. *lde play o{ the dn.lvi 
uplxidle. — — J 
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DERATION BREAKDOWN SHEE" L3:1S:01 {cont'd) 

P 0 S ' T ' 0U Mp.-fM. Repalh AAA±£jtAJl£ 'ASK Qptprtlng Wnftyi nnmpnv,?»tA 

OPE RAT I ON Examining the, meten fnmpnucn/A {on wean 

I m p o r t a n t S i EPS i n t h e 
ODerat i o n . 

STEP: A s i g n i f i c a n t a c t i o n 
w h i c h advances t h e o p e r a t i o n 
t owards c o m p l e t i o n 

KEY POINTS: The key t o d o i n c t he 
" i 

s t e p s c o r r e c t l y , e f f i c i e n t l y and I 
a c c u r a t e l y . 

HOW HE DOES IT 

(STEF) 
POINTERS TO BE OBSERVED IK PEP. FOR*. IN! 

THE STEF 

5. Check working chamben.. 

6. Check Piston a&&embZy. 

7. Check body ieaZlng and 
counten. gasket. 

5.7 Examine chamben. waZZ-6. 

5.2 Examine, centn.e post. 

5.3 Use a pain. o{ 6mooth jawed 
pZlen.s to n.emove sflatten,. 

5.4 Examine. shutten. {OK wo.an. 

5.5 Make. sun.e the shutten. seats 
pA.ope.ily on the. chamben. {Zoon.. 

6.1 Take piston In hand. 

6.2 Look {on. undue wean.. 

6.1 Remove any smaZZ pan.ilcZes o{ 
dln.t. 

6.4 Look {on. scoring on outside 
waZZs o{ the piston. 

6.5 Check mouZdlng centn.e post {on. 
excessive wean.. 

6.6 Check stn.alnen. {on. dln.t on. 
damage by dln.t. 

7.1 Look {on. stietch on body ' 
seaZlng n.lng. 

7.1 Look {on. wean, on body seaZlng. 0 v KA.n§. 
7.3 Look {on. any ton.n sections o{ 

the gasket. 
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0DERATiOK BREAKDOWN SHEE" L3:1S:01 ( c o n t ' d ) 

PCS!TiOK Mctcn Rcpaln. A*6l6tant TASK Detecting woMn components 

OPE RAT t ON Examining the meten. component ^oh. wean 

V.T 

•Dortar.t S i EPS in the 
>erat ion. 

EP: A significant act i or, 
• ic'n advances the operation 
•wards completion 

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

HOW HE DOES I 
(STEP) 

POINTERS TO EE OBSERVED IK PERFORMING: 
THE STEP ! 

8.1 Entitle that all thn.ta.di> afiz 
in.ee ^fiom bun.n&. 

8.2 En4un.e hou.44.ng iace makes 
contact with body staling King. 

8.3 I n s p e c t non-n.etun.n valve. 

8.4 En&un.e valve seating In the 
bottom OjJ chamben.. 

8.5 Make u t e housing in.ee in.om 
deposits. 

8.6 Look ion. Mean. on. scon.es 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

- o LESSON 4 1 > PREPARING THE WORK BENCH ANP SECUKIUG 
THE HOUSING IN THE VICE 

ESTIMATED TIME 20 minutes 

PREREQUISITES Lesson 3 

PERFORMANCE OBJECTIVE: 

m The trainee will be able to; 

dzmon6tnatz thz pn.zpa.tiati.on o| a ioofik-bznch and 
6e.cuh.e. thz hou.6i.na -in tkz vi.cz. 

O Under the following condition; 

gi.vzn bn.u6h, cloth, papzn., 6oap, watzn., won.k-bznch 
vi.cz and ai.n. 6oan.cz, 

0 To this standard; 

opznati.on6 to bz can.ni.zd out .in accondancz with 
pn.oczdanz6, won.k.-bznch i.6 to bz 100% clza-K 

TRAINING RESOURCES 

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

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

TRAINER ACTIVITY TRAINEE ACTIVITY 

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

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

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

Trainees listen and observe, 

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

3. Trainees practise the 
procedure under the 
supervision of the trainer. 



J^Lrv-.: iUi\ ijuLMr^JJr.'v ^ - I L i 1 4 . J : I S : 0 J 

PCS I i I ON Mc^a^ Repa^c/i A&&i&tant ~ASf Reaa4 ambling -tfig. mztzn. 

OPERA, iOK P/iepa/Lx.nq £h.e wonk bench and 6e.cu.nA.ng thz honking in thz 
vicz 

Important SiEPS in the 
cpsret ion. 

STEP: A significant action 
which advances tne operation 
t r>v;a r d s como 1 et i on 

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

HOW HE DOES IT 
(STEP) 

POINTERS TO BE OBSERVED IK rEF-PORK: NG: 
THE STEP ! 

1. VKzpaKZ the. bznch. 

2. Secute* thz housing 
in thz u-i.ce. 

1.1 Uae cloth ioakzd with &oapy i 
wa.te.tL to wipe, down wonk bznch.\ 

1.2 Use. dh.y cloth to dny thz \ 
bznch. j 

1.3 U&z an ain. houncz to tizmovz 
gA.it ~ uAz btiu&h ii aifi touicz 
i& not availablz. | 

1.4 Covzn thz woKk bznch with a 
clzan pizcz o£ papzn. 

1.1 Uiz thz pKotzctivz guaKd on 
vicz jaw&. 

2.2 Vlacz thz homing hlatt, in 
vicz jaw&. 

2.3 Vlacz thz countzK window lid '• 
to {acz thz Izit i>idz o^ thz 
vicz. 

2.4 Avoid ovzi tightzning thz vicz 
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L 4 , 1 : I S : 0 2 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

O LESSON 4.2 I \ FITTING AWt? LOCKING THE COUNTER UNIT 
IN POSITION 

ESTIMATED TIME 20 minutes 

PREREQUISITES Lesson 3 

PERFORMANCE OBJECTIVE: 

0 The trainee will be able to; 

de.mon.6tia.tz. and explain the. pKoc.edu.fie &OK fitting 
and locking the counter, unit in position. 

Q Under the following condition: 

given mete.fi housing, counted unit a.nd gaike.t. 

@ To this standard: 

operation l& to be. caKKle.d oat accofidlng to the. 
pn.oae.du.Ke.. 

TRAINING RESOURCES 

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

Information Sheets: L4.2:IS:01, L4.2:IS:02. 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

1. Trainer reviews the 
procedure outlined 
in Operation Breakdown 
Sheet L4.2:IS:01. 

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

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

TRAINEE ACTIVITY 

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

2. Trainees listen and 
observe. 

3. Trainees practise the 
procedure under the 
supervision of the 
trainer. 
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OPERA:1 OK BREAKDOWN SHEE" L4.2:JS:01 

P C 1 ! T ' 0 N tAptPA HeLpaJ.iL-AAj^.Atn„t TASK Ke-M&unbUnci the mzte.fi 

OPE RAT ! ON fitting and Locking the, cou.nte.ti unit in petition 

Important 5 i EPS in the 
ODerat i on. 

STEP: A significant action 
wr-ich advances the operation 
towards comoietion 

j HOW HE DDES IT 
ISTEF! 

1. Tit countzfi unit. 

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

POINTERS TO BE OBSERVED IK PERFORMING: 
. THE STEP ) 

2. Lock countzfi in position. 

1.1 Usz hand and smzati cou.nte.ti 
gaskzt with gtizasz. 

1.2 Usz hand* and tizmovz zxczss 
gfizasz. 

•1.3 Hold the counten. unit between 
the. light index lingzh. and 
thumb. 

1.4 Vfiivz coupling should be 
uppzfimost. 

1.5 Place, it in position with the 
digits located in the. apztitutie 
ol the counte.fi housing. 

1.6 Hold iitimly in position. 

2.1 Take the tiamp assembly bztwzzn 
the. thumb and lotizlingzn. oi 
the. fiight-hand. 

2.2 Use. the. lugs pfiovided with &lat 
lace towatids the. two wzbs ol 
the. countzfi housing. 

2.3 Vfizss thz lugs togzthe.fi. 

2.4 Vlacz bztwzzn thz basz oi thz 
countzfi and thz two webs o{, thz 
countzfi housing. 

2.5 Czntfializz thz tiamp and inszfit 
to lull dzpth. 
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L4.2:IS:02 

Ramp a.66zmbly 

Co.unt2.ti unit 

FITTING AND LOCKING COUNTER UNIT IN POSITION 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

LESSON 4.3 o INSERTING THE TLOW STRAINER ANV 
LOCKING WITH THE CIRCLIP 

ESTIMATED TIME 

PREREQUISITES 

20 minutes 

Lesson 3 

PERFORMANCE OBJECTIVE: 

A The trainee will be able to; 

dzmonitnate. and explain thz indention o£ a &lov) 
btiaimh. and thz locking oh it with a cinclip. 

^ Under the following condition; 

given mztzn homing with cou.nte.ti unit, hlow 
ttnaine.fi. and cinclip. 

& To this standard; 

the. operation it to be. cannizd out in accordance 
with the. pnoce.du.tie. outlinzd. 

TRAINING RESOURCES 

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

Information Sheets: L4.3:IS:01, L4.3:IS:02. 

5S 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

1. Read and discuss 
Operation Breakdown 
Sheet L4.3:OS:01, with 
the trainees. 

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

3. Supervise the trainees. 

TRAINEE ACTIVITY 

1. Read and discuss with 
the trainer. 

2. Observe the procedure. 

3. Practise the procedure. 

S9 



(PERATiOK BREAKDOWN SnEET L4.,,is,ti 

POSITION: Me-te*. Re.paift K&ti&tant TASK P~e.a*&zmbllng the m2.to.fi 

0 P - R A T ' 0K l MUtlna the {Low Atftalnon and tnrhJviQ mJ th ffrg * 1 * »J i p 

I m p o r t a n t S 1 EPS i n t h e 
ODerat i o n . 

STEP: A s i g n i f i c a n t a c t i o n 
w h i c h advances t n e o p e r a t i o n 
tr>werds c o m D i e t i o n 

KEY POINTS: The key t o d o i n g t h e 
s t e p s c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

HOW HE DOES IT 
(STEF) 

POINTERS TO BE OBSEP.VED IN FEF^ORK I NGi 
THE STEF 

I . lYl&ZKt ilOVi &tKOLin<LK. 

2. lock with, clftcllp. 

1. 1 Gzntly and zqually ptie.&& 
0 utwafid*. 

1.2 En&uie. countzfi i& ^Ifimly and 
iquafizly pfiz6*zd again*t It* 
ga&kzt. 

1.3 Pftzi* cou.nte.fi up lofictng 
ftamp ^ofiviafid. 

1.4 To&ltlon Atfia.lne.fi ' oven. the. 
iha^t at the. bottom o& the. 
wofiklng chambe.fi. 

2.1 Place. ciKcllp on wofiklng 
chambe.fi. 

2.2 Placz clficllp 6u.6ilcie.ntly 
down the. iha^t. 

2.3 Clficllp fie.tai.ni *tfialnzn.. 

2.4 Stfidlnzfi l& to be. <J-t.ee znough 
to Kotate. astound wofiking 
chambe.fi. 
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S£AcL<Lne.ti-

_ OflklviQ 
chambzA. 

cXtc-Cxp 

REPLACING FLOW STRAINER AND LOCKING WITH CIRCLIP 
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TRAINING/J08 MANUAL Maintenance and Testing of 
' Domestic Water Meters 

o LESSON 4.4 | > INSERTING THE PISTON ANP PLACING TO? 
PLATE OH THE CHAMBER 

ESTIMATED TIME 20 minutes 

PREREQUISITES Lesson 3 

PERFORMANCE OBJECTIVE: 

9 The trainee will be able to; 

dzmonsttiate. and explain the. indention o£ the. piston 
Jin place, and the. placing o£ top plate, on the. chambe.n. 

@ Under the following condition; 

given mctch. housing and components. 

(& To this standard; 

ope.natlon is to be. cafiKlzd out In accordance, with 
thz pioce.du.Ke. outlined. 

TRAINING RESOURCES 

Equipment and Supplies: .Meter Housing, components 

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

TRAINER ACTIVITY TRAINEE ACTIVITY 

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

1. Read and discuss. 

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

Trainees observe. 

Trainer supervises 
the trainees. 

Trainees practise the 
procedure. 
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OPERATION BREAKDOWN SHEET 14.4:JS:01 

POS IT I ON Mft/g*. top* J* kAAJAtnnt TASK .'tksL-MnteJL-

OPERATI ON—In^PA^'.ng *feg. pi*tan and fi.ppSa_rJ.Yig tlno top pPato nn the 
Chambzi 

Important SiEPS in the 
operation. 

STEP: A significant action 
which advances the operation 
towards comoletion 

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

HOW HE DOES IT 
(STEP) 

i 

POINTERS TO BE OBSERVED IN PERFORMING 
THE STEP 

1, IntzAti pl&ton In pta.cz.. 

2. Vlacz& -Cop platz on 
chambzA.. 

1.1 Tit thz &huttzA. -in won.klng 
chambzA. 

1.1 Tit thz two A.ldgz& on the. zdgz 
Jin thz Zowe.fi hall 0(J chambzA. 
wa.ll A lot. 

1.3 Locate. coA.A.zctly In thz ilot 
at thz bottom. 

1.4 Chzck that the. moulded pzg li 
facing, down. 

7.5 Chzck that thz piston move* 
fazzly anound the. woKklng 
chambzA. 

1.1 EnAuAz that thz dfi.lvlng baft 
zngagzi with thz nlckzl piston 
peg-

1.1 Make AUAZ that thz bhuttzA. ilti 
Into thz hub ojj thz top platz. 

2.3 ?n.zi>i> ilfimly Into pl&ton. 

1.4 Tztt again ion. pl&ton ^nzzdom. 

2.5 Hold thz chambzA. on It* i>JLdz 
and slowly Kotatz. 

1.6 ?l&ton should fiotatz undzn Itl 
&vto-vtelQ ht~. 
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• n B H H H H t 

Won.k4.ng chambe.fi filttzd 
with bh.ix.ttzn. and 6tn.aX.mx 

INSERTING THE PISTON AND REPLACING THE TOP PLATE WITH CHAMBER 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

-o LESSON 4.5 I > REPLACING WORKING CHAMBER ANP SCREWING 
ON CHAMBER HOUSING 

ESTIMATED TIME 20 minutes 

PREREQUISITES Lesson 4.4 

PERFORMANCE OBJECTIVE: 

The trainee will be able to: 

demon&tfiate and explain how to place. complete 
wofikinq chamber in mo.te.fi hou4>i.ng. • 

Under the following condition: 

gi.ven meten. hou&i.ng and component*. 

To this standard: 

opeK.ati.on ii> to be can.fii.ed oat i.n accordance. wi.th 
the pfiocedufie outlined. 

TRAINING RESOURCES 
t 

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

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

TRAINER ACTIVITY TRAINEE ACTIVITY 

1. Trainer reads and 
discusses L4:IS:01. 

1. Read and discuss. 

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

2. Trainees observe and 
discuss. Refer tô '* 
L4.5:IS:01 - 03. '-

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

3. Trainees practise, the 
procedure. ;vs*; 
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OPERATION BREAF30WN SHEE L4.5:IS:0l 

POSlTfor-: tto.te.ti Repalfi Assistant TASK Reassembling the Ue.teh. 

OPERATI ON Replacing the working chambe.fi and Screwing on the chambo.fi 
housing 

Imoortant £ i EPS in the 
ooerat i on. 

STEP: A significant action 
which advances the operation 
t r<wa res comr> 1 e t i or, 

KEY POINTS: The key to rioinc the 
steps correctly, efficiently anc 
accurate!v. 

HOW HE DDES I' 
(STEP) 

POINTERS TO EE OBSERVED IK FEF.rC'R*',: KG' 
THE STEP : 

I 1. Place complete wottklng 
chambei on housing. 

2. Sctiew on chamber housing 
housing. 

3. Check the meteK. 

1.1 Vtilvlng coupling should be 
engaged with the counter 
coupling. 

1.2 Outlet pofit In the top plate 
should be placed oven the 
counten. tiamp. 

1.1 Lightly gtiease the body 
sealing King. 

2.2 Place It oven, the working 
chambeK. 

2.3 Use tool to tighten. 

2.4 Tighten the joint securely 
without using excessive Notice. 

3.1 Place lip on the end with 
check valve. 

3.2 Blow thtiough the meteK. 

3.3 Listen £OK clicking noise. 
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WofikinQ c.kambe.ti 

i^^ C.OVZH 

Hzte.fi COVZA cM.enc.fi 

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

o LESSON 5.1 I > CHECKING TEST APPARATUS AHV ATTACHING 
WATER METERS 

ESTIMATED TIME 40 minutes 

PREREQUISITES Lesson 4.5 

PERFORMANCE OBJECTIVE: 

£ The trainee will be able to; 

check the. tctt appcuiatu* and attach the wateh. mzte.n&. 

® Under the following condition: 

given the. equipment and &uppliei> lilted below. 

© To this standard: 

appaiatu.6 and meten connection* mutt be 100% leak fiftee. 

TRAILING RESOURCES 

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

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

TRAINEE ACTIVITY 

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 
-03. 

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

TRAINER ACTIVITY 

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

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

Trainer supervises the 
trainees in the practice 
of the procedure. 
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o _ r . r . . i'Ji>. I/ . ,L.riivi.'N.'ri:\ 0 1 : LS.1 :1S:01 

P C S ' ' > M_U&£W RepaZ^-A^AZ.A^ULJL^TASK 

0 P E RAiIOK C^ecfe^cng ;te4l appaJiatuA and attaching motohh 

ImDortant STEPS in the 
operat i on . 

STEP: A s i g n i f i c a n t a c t i o n 
which a d v a n c e s t h e o p e r a t i o n 
t owards como i e t ion 

KEY POINTS: The key t c d o i n g t h e i 
s t e p s c o r r e c t l y , e f f i c i e n t l y and j 
a c c u r a t e l y . j 

HOW HE DOES I T 

(STEP) 

I. Chzck tz&ting appahatu*. 

2. Attack mztzh.& to te.6ti.ng 
appaiatuA . 

POINTERS TO BE OBSERVED IS FEF.F0:-.M KG 
THE STEP 

7.7 Mali (i) illl thz 'tank with 
watzh.. 

1.1 Look £OJL lzak& z&pzcially 
abound guagz glaa jolnti. 

7.3 Tuhn dhain valvz anticlockwii>z 
to let watzh out o£ tank. 

1.4 Clo&z down valvz [clockwise.) 
a^tzh dfiai.ni.ng tank. 

7.5 Tunn [antlclockvoi&z) valvz* on 
tz.titeh.ato. i.ndi.catoh to opzn. 

1.6 Look fiofi any chack& on the 
tapzKzd calibhatzd tube.. 

7.7 En&uhz that thz indicator 
i.n caZi.bh.atzd tube can movz 
{izzly. 

1.8 See that thz phzt&uhz guagz* 
ahz at thz zzho mah.k. 

2.7 Uiz hand* and &chzw on mztzh* 
to be tz6tzd. 

2.2 U*z adjuttablz whznch and 
tlghtzn connzction bztvozzn 
mztzh6. 

2.3 Uiz no zxcz** phz&tuhz to 
tlghtzn connzction*. 

j 
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F£ow> Inlzt 

PKZ&&U.KZ 
guagz 

Inlz 
valve. 

Tz* 
Bench lz.btz.Ka.tQ. Indicator. 

Valve.6 

Guagz 
glow, 

CatLbKatzd 
tank 

VKa.yLnva.lvz 
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Guaqe. gla.66 1 

CHECKING GUAGE GLASS FOR LEAKS 

/ g a a g e 

Te.6te.iate. 
Indicator 

I 

INSPECTING EQUIPMENT 

CHECKING PRESSURE GUAGE 

Tzt>t 
Be.nch 

CONNECTING WATER SOURCE 
AND TIGHTENING METER 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

o LESSON 5.2 I > APPLYING TLOW PRESSURE ANP ADJUSTING 
KHV REC0RPIWG FLOW RATES 

ESTIMATED TIME 40 minutes 

PREREQUISITES Lesson 5.1 

PERFORMANCE OBJECTIVE: 

£ The trainee will be able tor 

dtmonitnate. and zxplatn tkz pKoctduie. {OK applying B 

{low pK2.&&aKz and adjusting and K2.coh.dX.nQ {Low Katzi. 

Under the following condition; 

g-tven th.2. e.quA,pmznt and &upplA.e.4> llitzd bzlow. 

To this standard: 
tko.h.2. malt fee no tzak and KzadZng malt be 
7002 acc.an.atz. 

TRAINING RESOURCES 

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

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

TRAINER ACTIVITY TRAINEE ACTIVITY 

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

Read and discuss with the 
trainer. 

2. Use chalk-board 
illustrations to 
explain the calibrations 
on the calibrated tank 
and pressure guage. 

Take notes and discuss 
with trainer. 

Demonstrate and explain 
the procedure outlined 
in L5.2:IS:01. Make 
a record of the meter 
reading on the chalk 
board. 

3. Observe, participate and 
discuss with the trainer, 

4. Encourage the trainees 
to practise the 
procedure. 

4. Practise the procedure 
under the supervision of 
the trainer. 
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r p r pry ] nr; p.P-snrnv.T CiJ.r-
L5.2:JS:01 

TASK •XeAX£ng a WatzA—iiztzK-
P C S ' T ' 0 K Me.*?.* Rppru> AuJj>JAn£_ 

OPi P.A i I ON_Aflf l£aom X£ P W PH.9&&U.M. and adjiiAtJuQ n»rl Scolding £loiV 1ntt6 

Important Si EPS in the 
ope rati on. 

STEP: A significant act i or. 
which advances the ope rat ion 
toward? completion 

KEY POINTS: The key tc doing tn: 
steps correctly, efficiently an: 
accurately. 

iOW HE DOES IT 
(STEP) 

J. Apply Vlow fn.z66u.tiz. 

2. Adj'u6t and nzzoKd 
ilovi n.atz6. 

POINTERS TO BE OBSERVED IK " E ?.- C-P.f". : M 
THE STEP 

1.1 

1.2 

1.3 

* 1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.1 

2.2 

2.3 

2.4 

2.5 

Tun.n on watzn.. 

Open all valvz6. 

Allow wate.fi to pa66 through 
6y6tzm. 

Allow 5 gallons to pa66 to. 
zllmlnatz all aln. 

Hotz ptie.66u.Kz on gaagz6 
bztwzzn 0 - 300 PSI. 

Tutin o£6 watzn.. 

Uotz n.zadlng6 on zazh mztzn. 

Opzn valvz on zallbn.atzd tank. 

Vn.aln tank to zzn.o. 

hlotz thz nu.mzKX.zal unlt6 on 
tkz zali.bn.atzd tank. 

Opzn Inlzt valvz. 

Look £on watzn. Izvzl on gaagz 
gla66. 

Szt valvz to KzzoKd minimum 
ilow. 

Allow watzn. to fil6z 501 o£ thz 
volumz orf thz tank. 

It 
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0?" PAT-ON BP^mWN V r r ' . 
' " ' " ' ^" ' ~ '—• L5.2:1S-01 (cont'd} 

POS IT i OK \kztzn Repal* AA^&^^anX: TASK Taa&cnq a (Hâ eA Male* 

0 P E R AT I OK Applying jlow pno.66u.it and adiu6tinq and tioco tiding (low fiat e.6 

Important STEPS in the 
opera t i or,. 

STEP: A significant action 
j wr, i ch advances the operation 

towards corn", "i et i on 

KEY POINTS: The key tc doing the 
steps correctly, efficiently and 
accuratelv. 

HOW HE DOES IT 
(STEP) 

i 

POINTERS TC BE OBSERVED IK PERFORM! Ni G. I 

2. Adjust and Kzcofid llovo 
nato.6 . 

2.6 Note. Ka.adi.nQ6 on mzto.fi. 

2.7 Opzn Inlzt valvz to maximum 
Alow. 

2.8 Rzcond ilow wkzn tank 16 
complztzly {lltzd. 
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TRAINING/JOB MANUAL Maintenance and Testing of 
Domestic Water Meters 

o LESSON 5.3 I > CALCULATING THE PERCENTAGE ERROR 
Of THE (HATER METER 

ESTIMATED TIME 45 minutes 

PREREQUISITES Ability to perform basic arithmetic 
operations 

PERFORMANCE OBJECTIVE: 

O The trainee will be able to: 

calculate, the. pciczntage. ZKHOK. on the. wate.fi mzte.1. 

Under the following condition: 

given the. quantity ofi wate.1 pa&^zd and the. 
quantity Ke.gi&tcnzd. 

To this standard: 

all calculation* con.ne.ct to the ne.ane.&t whole, numbcfi. 

TRAINING RESOURCES 

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

Information Sheets: L5.3:IS:01, L5.3:IS:02, 
L5.3:IS:03. 
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TRAINING ACTIVITIES 

TRAINEE ACTIVITY 

Trainees discuss and make 
notes. 

Trainees calculate percen­
tage errors assisted by the 
trainer if necessary. 
L5.3:WS:01. 

Trainees discuss with 
trainer. 

TRAINER ACTIVITY 

Trainer explains the 
claculations of the 
percentage error on the 
chalk board - refer 
to L5.3:IS:01 - 02. 

Trainer supervises the 
trainees during the 
calculation of percentage 
errors - L5.3:WS:01. 

Trainer discusses 
r,5.3:IS:03, 

H 



DERATION BREAKDOWN SHEE" L5.3:JS:01 

PCS! . I OK Mztzi ZzpalK Militant TASK. Tz&tlng a WatzA Me-te* 

OPERATION Calculating thz pzn.czntagz zniton. 

Imoortant Si EPS in the 
cperat ion. 

STEP: A significant action 
which advances the operation 
t nwa res c QUID let ion 

KEY POINTS: The key to doing the 
steps correctly, efficiently and 
accurate!v. 

HOW HE DOES IT 
(STEP) 

POINTERS TO BE OBSERVED IK 
THE STEP 

"OR1", I N'u! 

1. Calculate thz 

pzn.czn.tagz ZKHOK. 

1.1 Rzvlzui thz nzcondzd data. 

1.1 find thz dl^zizncz bztvozzn 
thz Quantity pa&&zd and thz 
Quantity nzgl&tzizd. 

1.3 Vlvldz thz dllhzizncz by thz 
Quantity paA&zd and multiply 
by 100. 

WB % EKH.cn. = + Quantity panzu - Quantity nzglhtzuzd „ .QQ 

Quantify pa&&zd 
Whzn thz quantity n.zgl6tzn.'e.d li gtizatzn. than thz quantity 
pa&izd thz % ZK.K.OK Mill be (-) nzgatlvz. 
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L5.3:IS:02 
L5.3:WS:01 

METER 
± NO. 

0901 

0479 

1652 

0056 

QUANTITY 
PASSED 

100 gal 

100 gal 

100 gal 

100 gal 

QUANTITY 
REGISTERED 

98 gal 

94 gal 

101 gal 

106 gal 

PERCENTAGE 
ERROR 

? 

? 

? 

? 

ERROR - + QUANTITY PASSED --QUANTITY REGISTERED . x 1(X) 

QUANTITY PASSED 

% Error -

% Error -

100 Gal - 98 Gal x 100 

100 Gal 

2 Gals x 100 

100 Gals 

Percentage Error— 2% 

Answers 

Meter No. 0479 = 6% 

" 1652 = 1% 

" 0056 = 6% 

84 



L5.3:IS:03 

QUANTITY PASSED 

100 gals 100 gals 

QUANTITY REGISTERED 

ACCEPTED READING 

FROM 

98 Gals 

TO 

102 Gals 

UNACCEPTED READING 

LESS THAN 

98 Gals 

MORE THAN 

102 Gals 

For 1000 Gallons multiply by 10 

S5 



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) 

2. 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. 1:1 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 

11. 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. If 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.g« 6 1 4 3 5 2_ 

Answer _____ 

LESSON 5 

20. Formula .: Percentage error •= Quantity passed - Quantity registered x ,„ 
Quantity passed 

What is the percentage error? 

Quantity passed 1000 Gals. 

Quantity registered 999 Gals. 

SI 



ANNEX 0 
Answers to Question Paper - 1 Annex(1) 

Lesson 1 

1 

2 

3 

4 

5 

False 

False 

False 

True 

False 

Lesson 2 

6 

7 

8 

9 

10 

True 

False 

False 

True 

False 

Lesson 3 

11 

12 

13 

14 

15 

16 

Le 

True 

False 

True 

True 

False 

True 

sson 4 

17 True 
18 True 
19 5,1, 2^3, 4 4 6 

20 0.1% 

$8 



ANNEX 
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ANNEX 
(cant'd) 

Each. plc.tuK.2. lb numbered. Ifc tkz ^eqaence. dozt> not 
coft.fi£&pond to that ion. fiz~a&&zmbllnQ thz wat2.f1 mztzh. 
vw.lto. the. coKKzct izquznce. o£ numbttii, bzlovo. 
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VHOK1 

SEQUENCE OF OPERATIONS FOR REASSEMBLING 
A METER 

ANNEX 0 
(cont'd) 
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FORMULAE FOR CALCULATING VOLUME 

Cylindrical Tanks 

= U ,- T,_^.._2 Formula : Volume = M x Radius x Height 
V = TTa h 

\[ = 3.142 

*iz - Radius 

h = Height " 

Rectangular Tanks 

Formula: volume = Length x Width x Height 

V = LWH 

L - Length 

W - Width 

H - Height 
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lents 

Imperial - Metric 

2 

1 in = 2.54 cm = 2.54 x 10 m 

1 ft = 30.5 cm = 0.305 m 

1 q t = 946 ml = 0.946 l i t r e 
3 3 

1 ga l = 4 q t s = 8 p t = 231 in = 3785.43 cm 
1 f t 2 = 144 i n 2 = 928.99 cm3 

Metr ic - Imper i a l 
-2 

1 cm = 0.3937 in = 3.281 x 10 f t 

1 m = 39.37 in = 3.218 f t = 1.094 yds 
3 3 -5 3 

1 cm = 0.0610 in = 3.53 x 10 f t 
1 l i t r e = 1.06 q t = 3.53 x l o " 2 f t 3 
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CONVERSION FACTORS 
3 

Given cubic feet(ft ) 

Multiply by: 

x 28,320 = cubic centi meters 
3 

x 1,728 = cubic inches - in 
3 

x 0.2832 = cubic meters m 

x 7.481 = US Gallons 

x 6.229 = IMP gallons 

Given cubic inches (in ) 

Multiolv bv: 

x 16.39 = cubic centi meters 

x 0.0005787 = cubic feet 

x 0.004329 = U.S gallons 

x 0.00365 = IMP gallons 

x 0.01639 = litres 

given cubic meters - m3 

Multiply by: 

x 35.31 = cubic feet - ft3 

3 
x 61023 = cubic inches - in 

x 264.2 = U.S gallons 

x 219.9 = IMP gallons 
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Given U.S gallons 

Multiply by: 

x 8.337 = Pounds of water @ 60°F 
3 

x 32 85 = cubic centimeters - cm 

x 0.13368 = cubic feet - ft3 

3 
x 2 31 = cubic inches - in 

3 
x .003785 = cubic meters - m 

x .8326 8 = IMP gallons 

Given IMP gallons 

Multiply by: 

x 10 = Pounds of water @ 60°F 
3 

x 0.16054 = cubic feet ft 

x 0. 004546= cubic meters m 

x 1. 20094 = U.S gallons 

ANNEX 
[cont'd) 
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