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LENTRE BOX GUTTERS - INDUSTRIAL AppL ICATIONS

K Roofing material

CONSTRUCTION WITH HALF-ROUND BOX GUTTER

Open web JOoISst

3.2.2 Hail proofing of box
gutters

This can be done by means of a jarrah
iramework (hail grid) as illustrated. The
irame is placed on the roof above the
guiter. Its purpose is to hold the hail above
001 level until it has melted. thus providing
hawed water with a free passage down the
gutler. This hail grid also protects the
gutier from accumulation of debris, birds,

leaves, ic., thereby increasing the life of
the gutter

au! proofing gd X .

Roofing Pole plate
material ﬂashing
Gutter _

boards—>

HAIL PROOFING GRID IN PLACE

5x25 —————J
'hardwood — —
slats

DETAILS OF GRID
HAIL PROOFING BOX GUTTERS |
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APPLICATION OF TAPERING GUTTERS | bent over to fix gutter
| Valley gutter
~~turned down INt0  Roof covering
eaves gutter A\ - .
100 min Roof batten
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When a chimney intersects a rool, In< unction between the roof and the chimney must be made on made and fitted is the V-gutter for the
watertight on ail S1gdes The method used depends On the type of roofing matenal used 10 Dfof the chimney. The gutter is made by
pack ' per and laid in position by the tiler
Easmgetnd ban roof e ¥ the roof IS being covered. The
hen = ey |
R s TP T Weparanoﬂ < illustrated. If lead is used it
The commugated iron is cut to ghtly against the ont of the chimney. At the sides of the pr d be 1 7 mm minimum thickness and
a - Hah i 2 b= 4 =T ala = MNa ~Tal= all ! al=18 - inl= "Fl‘ 75 ) - B L= F ko a U : . : . el .
chimney e corrugated iron is fattened and U ned up some 30 to /o mm, as illustrated. At the i orted DY gutter boards. The use of lead |
ssont of the chimney, the hollows of the corrugalions are closed sufi;’fake , chimney gutter would be
A I
: ,mely rar€ nowadays.
A calvanised steel sheet gutter, known as a chimne) gutter or V-tray Is made to fit at the bac f exlire
- B > < - et it Ve - 1LURK O
he Chimne e reiant b frill corruaations past the sides of the chimney and it is finis {OIREET Y
- L‘_P = 9 HHaET e WwiIVIVG nb: L] \H___r _,':.3 uq: C :’[ - WIJE::} ol & - ¥y < L | lilj"—;nEd ' Of Ihe g'_j[ler %..,eref_; ';;"llh [t—le
at sach cormer with a gusset piece, riveted and strongly soldered The siz€ . B . e
e 4R sl B R | osition in which each course of tiles
nnlshes- It should extend under the tiles
above it by at least 150 mm and also 150
mm past tNe sides of the chimney. 1118
placed ON the surface of the liles as
ﬂ;luSUalEd- If lead 1S useq, Il should be
dressed down into the shape of the tiles. Apron |
flashing
Slate roof
Corrugations N v R S | Y N /
flattened and A chimney passing through a slate roof is ] X%
turned up flashed in a similar way as 4 (1led rootl | ) \h\
V-gutter LTI
n place | \\ d‘-*\
THRY
R
V-GUTTER ON TILED ROOF

e

Chimney gutters for metal roof decking

The methods illustrated are not the only methods used today. Ask your instructor or consult
manufacturers’ literature for other approved methods. (See page 52 for some applications).

N
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VIEW B-B VIEW A-A

CHIMNEY FLASHPNG-CONUENTTONAL METHOD

Decklng ends turned down

F 4

Bacg\gutler
detail

~Side flashing
detall

' Si de flashi
| 'Yrn up troughs to weather flashmg

£ P b apron ﬂaShmg Weld 3| rb closures and junctions of
ajje flashmg, back gutter and apron
toe'sdhgle(tje flashing and back gutter

MATERIALS FOR ROOF GUTTERS

3.3
(ters may be made from:;
L auttE
HOOi g
inised steel sheet
.~ nalvanlised steel ¢
ylain g4
o P

- 7incalume sheel
o pla

o copper shee!

o a|umiﬂim”

asbeslos cement
(9]

stainless steel (special applications)
o

pvC (and other plastic material for special dpplications)
®

1.3.1 Recommended material thicknesses
e Plain galvanised steel sheel

Recommended thickness for gutters with a girth of |ess than 600 mm: a minimum of 0.6 mm.

For gutters with a girth of more than 800 mm: a minimum thickness of 0.8 mm.

e Plain Zincalume sheel
The same thicknesses as for galvanised steel sheet.
® Sheet copper

The thicknesses to use would be generall

y the same as those of plain galvanised steel sheet for
strength. Consideration must be given to

Cost where 0.8 mm is going to be used.

® Aluminium

The usual thicknesses used for aluminium qutters are

providing the aluminium is hard or half
(@nnealed), it is best f

the same as for plain galvanised steel sheet,
hard sheet. However, when using soft aluminium

O Increase the thickness to the manufacturer's specifications.

® Asbestos cement

The Manufacturers recommend that for 300 and 450 mm Internal width of gutter, the asbestos
“€ment be 9 mm thick ang for 600 mm internal width, the asbestos be 12 mm thick.

® Stainless steel

AS this meta

lis far stronger than normal galvanised steel and is virtually everlasting, the

ed thickness can be lowered to 0.5 mm.
® PVC

ll"JnsaL;,ar'Ly 3 mm thick PVC sheet is used to manufacture gutters. However, some Job specifications
' Quire

thicker grades, e.g. 6 mm.

03




o chould be compared wilh the regulations laid down by the local
‘Lt‘\-' :.J.‘x. d - |

locality where 11 IS being used Also check with your instructor
QU arl FICT S - \

2 2 Eall in roof gutiers

tall towards the outlet Ol not less than 1in 120 or 25 mm in
{ a greater fall can he achieved, the water will be discharged to the Outlets
iaN Calk ~ e 4

debris In the gLJ“E‘T

@ @SS |

—— \ 2 A "‘,“U"t.‘p
all roof gutters should have an ¢

000 mm. Howeve!

s L M "'"1|. !
more ﬁ;.:ua"u,h y & 'J oav

. cement gutter, the fall may be decreased to 1 in 180. (AS CA44-1969 refers)

3 4 MAKING ROOF GUTTERS

ther made by the plumber Or as IS more usual today, they are manu lactured
hrications with the aid of the latest machines and facilities

There are nO StOCK S
sian. The gutters are el
oy firms specialising in sheet metal 1a

(

Most quiters are laid on gutter boards prepared by the builder, but depending on the shape. some
- : I-,'-'\ ) - - - » = b -~ S || e o i o . |
gutters are supported by gutter brackets only. The base board IS normally called the 'sole board
The boards laid on the slope of the roof are called the ‘lear boards

Roof INng _materiai /

The sides of the gutter are lapped Dy the
mofing matenal. If one sige of the gutter
abuts against a wall, flashing is fitted to lap
Gutters mus! be positioned

ro

roofing matenal is laid

Box - Weathering fold
gutter

~Wall

Rafter
Roof material

el >
Lear board ] ] —Lﬁh 4  Weathering folds
Sole board g l" I
v B

v
Fla&hmg

GUTTER BOARDS

e - Loy ] L

Y

- Gutter
Wiz Capillary break

LLAP’P'NG OF ROOF GUTTERS

kel

Measuring roof gutters

suring gutters, use the following

Measure the length of the run.
o N

Allow for a lap of not less than 25

mm at each joint and for any upturn

or downturn to be included in the

total lengtn of the run of gutter. /

m—

NOTE!

For aluminiurm gutters, increase the lap to
not less than 50 mm.

Measure the width of the sole board at
the beginning and at the end of the run.

o Measure the width of the lear board at
the beginning and at the end of the run.

e Measure the angles included by the
sole board and the lear board or where

the gutter abuts a wall (usually 90°) or a k MEASURING GUTTER ANGLES

vertical surface

® Measure the height of any purlin or curb
which abuts the gutter.

® Break very long runs into sections and
lreat each section as a separate run.

— Treat each section in a slepped’
gutter as a separate run.

34.2 Setting out sheets

Modern | |
s C21nal<:h|msar~,/ used by large firms engaged in sheet metal fabrications, is able to make gutters
without jommuous lroll of sheet metal. This makes it possible to produce gutters in long lengths

S 10 suit specific Jobs and to within the limitations of transport regulations.

However, som

Qalvanisoq stee Situations still require gutters to be made from individual sheets, whether they be

€l sheet. copper, aluminium and others. To set out the sheets:

® Determj
mine the number of sheets required to make the run.

s Lay the T : r
€18 end to end in numerical order with the maker's brand name on the under-side.



.ch |oint lapping sheet number 1 over Sheet Number 5
ac ' .

5 mm at @
25 mm a on of the fall.

»s8 than |
ot l@ss | he directl

| | any Of NO
e Make a lal and S0 ON I

b m 2 oyer number -
number & OV .
mm ' | mber 1
10 to 20 from the left-hand edge of sheet numbe
e .

e Make a mark oI som . | B
or weathering fold that will be made along the edge

This is 10 allOow for a small return bend

of the left-nand lear
the first, so that the distance between the two is equal to

ht of W "
R U0 T8 utter at the beginning of the run

‘hand lear of the @

second mark, SO that the distance between these two is
' beginning of the run

e Make a second
the height of the et

to the right of the

, : third mark |
K ey { the sole board at the

15 mm less than the width ©

f s board is 320 mm wide, the distance between these two marks would be 305 mm
— |If the soie DOara I :

o that the distance between these two Is equal to

A aks | rk to the right of the third, s e
e Make a fourth mar 9 at the beginning of the run

the height of the right-hand lear of the gutter

o Make a fifth mark some 10 to 20 mm 10 the right of the |as! mark

-~ This allows for a small return bend, oOr weathering fold, to be made f-_filfjl‘lg the right-hand

lear

® Mark a line square across the last sheet to mark the length of the run

® Mark the end line on the last sheet in the same way as the first sheet bul use measurements
takan at the end of the run on the sole and lear boards, because the measurements will vary I

the gutter is tapered
® Join the opposing marks at the beginning and end of the run with chalk lines

® Cut the sheets along the right-hand line and the end line on the last shee!

Ve

( 10-20 allowance for return weathering fold (each side) i
| Bending lines
| Tt
| o ; Ty
qL Sl -
I e
.
f | SOLE
: EL |
| !r
p
! ! | ’ l R-H LEAR
. | N 7 A I T A IS A I A s -
. | G iy J",U,.-"jlyﬁi’:’f’,{?{ff,f?é‘?’/ /_ A ———— - Y T 777
Ji ,[ 7 ’;;,//;;:ff;%y ,//%74///%’ T /47 7 /;'/ "}f{i/ T/ / /
| T 0777/ 7 4 "/ A
.I . l b - : - T e . A -- PP PP IS TSI, '
i ‘ ¥ 5 i Sheet no1 - — | ’
i S L
el N0 ——- |
3 | Waste material (has other use) , o4 .
! LLOWANCE FOR LAPS je——Sheet no 3 "
» SETTING OUT - Cutting line
\ WUT THE SHEETS
| Tar— R— > . /
——————————— A &,

56

ut the gutter on 2 continuous run of metal, the procedure remains the same. but

¥ O | joining laps. Possibl | S .

e .:no i8ad 10 allow for joining lap bly, turn ups or turn downs al the ends will have to

e!
tbh:mﬂrwd

shaping the sheets

9 | _ | ,
3.4 «ed sheets into the required gutter shape with a folding machine if the sheets are in
Fo‘d {he mt?\rs 500 18 min length. For continuous long lengths, use an open ended brake press if

lengtt’="
por!

ava'i'ab'e'

not to crack
narply ang'e

ake a small return fold
e necessg?’tferrear of the gutter, on the
positioned under the
his will prevent capillary
essure forcing walter

~r wind pr
Y d into the roof space.

top edge an
ke a break Of stiffening fold in the top
Ma |

gutter that will be positioned

“r 2: ;hf:all. This will stiffen the top edge
2?1,”@ gutter, keep Il straight and

posilioned tightly against the wall.
1.4.4 Aligning the gutters
Gutters may be aligned in two ways.
e By aligning several lengths at a time;
® By aligning two lengths at a time.
It is preferable to use the first method if
space is available, because it is far quicker.
3.4.5 Aligning several lengtns
To align several lengths of guttering:
® Place the lengths of guttering on a
bench or on a flat floor, open end facing

up.

* Lap the guttering not less than 25 mm
4nd in the direction of the flow.

® |fy
‘\Llhe gL{ltering has no return
| men?"‘e””g fold, make two cuts 10 to 12
| the _apart In the top edge of one side of
| ' Qunenng In the centre of each lap.
' Fold qve,
d over the material between the cuts

to form a clip.

:th:tehgu“e“ng has a return

Must :”?Q fold, one side of this

Inside te lattened to allow one to fit
Ne other, but do not cut out

the protective coating on the sheet metal when folding by not making the
d. but rather with a suitable radius.

7
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JOINING ALUMINIUM GUTTE

IS done in exactly the sa

oS cement gutlers 5 WAy 2
me way as joining asbestos cement

_ S
oINS dar to seclion 256 and to AS CA44-1969
pollllr]o Rt‘t[ . u{— f - -
Joining PV il o
e rﬂetnod nnﬁ'lgnl\ useq 10 joiIn %"\‘L L(LJ“@( 1S the hot-air welding method. The cement
elding method can aiso DE used
j.
« motal 1 PV 12 noOt wealoe(o . = — i
- dp:lll‘lﬁ from metal welging P\ '.,,_ t: lyuf_‘}i :n:!d::d In its liquid state, but in a softened state which
oxists af uﬂ*mk”~7“'wt;’“~‘“* n excess of 160°C. Fusion between the heated components IS oblained DY
e i appl‘k “mq of pressure Of the filler rod. The filler rod of 3 mm diameter IS Ssupplied either in I
n continuous lengths. 1t 1S Ol similar material to that being welded. It can also De

qn [tl ﬂ\:”h"‘ O

obtained 1n @ dout vd for ease of welding a double run Of weld

| U
heat is provided by hot air generatead In a special gas or electrically heated
,|ding is done by moving the blowpipe backwards and forwards in a stroking action
2 horizontal position Normally, air EI essure of about 35 kPa is supplied to the
smerging from the nozzle is appro ximately 280°C, measured at a distance

the ailr il

[HC NOL: E'L’

0l aDQUE 6 MMm rrom

s welding sheet, 1113 desirable to employ butt welas and to bevel the edges 10 give an included
yd should be held ailmo vertically, or at right angies 10 the sheet, only

angle of 60°. The welding ro St
essure should De & pplied. The rod shou d not slope backwards. Charring of the work
raped oft belore u‘_}nm‘\umg the

downward pres
should be avoided 1f this occurs, the burnt portion should be s

weld.

—

—
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LAP WELD
PVC WELDING AND JOINT
PREPARATION
Mosiinnis .

SQUARE BUTT WELD
— 60—

\

\

Double finishing run

7

L ]

e

— =——Roo0t gap

~§

approx. 1Imir

L]

Single run

Finishing run top and bottom

menting of PVC gutters

ysed for joining stainless steel gutlers:

;ses are

"

e silver brazingd

e oxy-acetylene W€ laing

e TIG welding (tungsten inert gas)

e arc welding

® riveling combined with a jointing compounad

® riveting and soldering

Silver brazing

silver soldering) it | ‘
ous silver brazing alloys

e used

when using the silver brazing method |
stainless steel is being used as there are varul
stainless steel Also a silver brazing flux must 0

o g e g = hat can De us
The table below lists the various types of Drazing rods that ¢
steel.
| fl b | — ll
SBA : SBA | EEO
- | ) A & '; 2
Grade 235 | 249 |
| R
| O o 635°C
\Flow point 700°C .{ 620°C |
- | ~Act G000
Results | Good | Gooc .
' . 1@ h LIQE""\ Qrv.’:"t%‘“
LT'D Colour Dark blue | Light biue |
SBA

'ﬂ “_ recﬂq"ﬂ]‘{"uei“i lflfﬂ

mweld flux silver brazing No. 2 is genel

‘k} L1 :} ."‘I .\ 1-:! I'

For
Wa)

4ints ON

dTnher Information. refer to CIG handbook:

6.3

R et ,__.A

s necessary to consiger ¥
svailable for USE with

ed for silver braz

ding and Culting

| ce
4.9 are based on PVC polymers, dissolved in suitab
3 ments 1IN Use ale vass | P = ‘Sfo“ed IN sullable solvents. Among the
\ of he €€ ércla“Y available is Tensol NQ. o0 cement. This can be conveniently used for
Mosents CO”;‘E and Unplast.luaed PVC sheet to wood, concrete, plaster as well as to other PVC
cerﬂentmg - rechnique used is o apply one coat of cement to each surface to be joined. This
GerfzpoﬂemS dry for WO minutes. A second coal Is applied to each surface and the surfaces are
Goanowed L0 myer or pressure is applied until dry. These joints have a maximum strength of
s mpe o 10 350 kPa This type of cement has no appreciable gap filling properties and the
Gfpro"i ateéy oined nust therefore be a close fit.
a - {0 D€
S
rfac® - |
st onen! cement, known as Tensol No. 3, is used where gap filling properties are
.comp |
A two™
req'-”red
NOTE ] .
. formation on cementing PVC, consult your instructor or the manufacturer of the PVC
S hirther InroOrTtIEs
For fur
gu”ers!
R o ke ess steel gutters
”‘Hﬂ ;;taln]f_,
o Joning

/hat grade of

INg stainiess

or to CIG Gas
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kness of material that would be used on
he tendency to burn holes in the
ilable from one manufacturer (CIG) is

the thic

e Q - lﬂ”‘lr'l
s steel bul € o i

|S process, becaus

| electrodes ava

) LN

IR GAY

the manufacturer for further information about arc welding ol stainless
or the . A

nsStrucior

Riveting with jointing compound

L1 L] | :'._. ! 1 I - | ' I' '..) ;__:l

scussed for other materials apply for

\-ui—ﬁ-“--. -

FIXING ROOF GUTTERS IN POSITION

re held in position by clips of galvanised steel sheet, COpper aluminium, etc

 the gutter material. This is to prevent pressure being placed on the gutter flashing or
| These clips can be made by the plumber and fixed to the gutter boards al
ly 900-1000 mm intervals

Sole board clip
Lear board

= o

loose In the clips
and contraction.

gutier 1s

Gutter boards

- positioned, all raking oyt
he flashing my

('

51 have

POSITIONING OF GUTTERS

made between lengths of
hey have peen posﬂion@
JHetlf= = they are necessary when fixing
n theé rt::rOQ-f gu“ering which would be

ungseame if joined on the bench.
ac

" ioints ar€
glip 19 " fter !

made in a similar fashion to
gutters (spouting), especially
hen joining lengths of box gutter. The

W

.nds of the lear may not have 1o be cul
ﬁ,nck at 45° and folded in on the edges
3

hen making 4 slip joint in lear gutters, if
:;eangm of the lear IS great enougn. (See

section 2.8.3).

A slip joint 1S
\ for eaves

37 STOP ENDS

'g“ﬂwances must be added for stop ends 1o
€ fitted when measuring for gutters.

.

“'?ae alilowances must be slightly greater

;_;1||0,n he d?Dth of the gutter. If insufficient
Wance |s made, the stop end will be to0

Shal
enduow and overflow could occur at the
1S of Quiters

(_Vertical sides of

. f box gutter cut
back 5‘6045, sides turned in ?
< for easy soldering

L

g%
.,-’"/ .
Sufficient “angulation of lear gutter
makes for easy soldering without
cutting sides back at 4

SLIP JOINTS IN GUTTERS

N

g ._ _ | . | T
RESULT OF INSUFFICIEN
ALLOWANCE FOR STOP END

e ————

\*




3 Making a stop end for
box gutters

To make a stop end for a box gutter:

® Scribe a vertical line at each side of .lhe
qutter where the gutter i1s 10 be turned
up (lines A-B and C-D).

— |f possible, this should be_d_one with
the gutter temporarily positioned.

® From points B and D, scribe two lines
angled at about 15°-20° from the .
U'eftical marks and towards the end of
the qutter (lines B-M and D-N).

® Check that the distance from points B
and D to the end of the gutter is equal
to the depth of the qutter.

— If this distance is greater than the
depth of the gutter, trim off the
excess length, but leave the sole

piece projecting Dy approximately
10 mm.

® Trim off either the top of the gutter or
the weathering fold between points M
and N and the end. leaving a 20 mm lap.

\

\
\'f
\
/

Scribe marks “\ AT

End of gutter

"\ \ -";' '
\\ X \

SCRIBING BOX GUTTER

o _ 7

/\Dgpth of gutter N

B Discard pieces

\

\ TRIMMING EXCESS LENGTH

Y

10 mm allowance on the sole
- Turm thea to form 2 stiffening fold.
’ pat 905410
U "
d of the gutter vertically.

g TUM gpithic €™
lapping allowances should be
i Theme inside of the gutter sides.
on |
- r drill and rivet into
with solder,
® TBC'_(I
| t solder the joints.
o THOMO
Remove all eXcess flux with a damp
9 e

cloth.
: | ade from a
top end is to be ma |
where 2@ (S;UIDO” material, a box-shaped stop

it as shown and
e made 10 fit as S |
end can 0 n laps at the bottom and sides.

is then inserted,. drilled, riveted

Idered on all joints. A |
at the top may also be made

the stop end piece.

The top end
and Sweat SO

otiffening folc
when making

S

soldered
CUTTING

N

Trim here_—

20mm  {Laps
allowance

FiniShed joint riveted and sweat

B
10 mm™ Lap !
left on sole |

Turn up
gutter end

Stiffening edge
turned 90 from

sole

|

< |

@ ~ \

S
~ 3 l:}
® x\'\\
_ ’Y-D

OUT AND ASSEMBLING A
STOP END
2/
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Cerl Ire

TaDer}rig gutter

=Tt Al s
plece O sam:

Se perate
material

-‘1.‘-'\
e
CILITTER
‘-_J'—* -
f/
¢ -l r L ;

LITTING. STOADR END T CHAP
CUTTING STOf D TO SHAF

10 mm stiffening fold

mim Iar g

| /
riveted /
sweat

soldered /

MAKING A STOP END IN A

TAPERING CENTRE GUTTER

Tuf

TURN[MNNNS
g may he required at gulier

n do.ﬂnaﬁhere there IS d ﬂ-’-ilr:p aown in a

of |
lteruﬁg

COWI]

.....

L ] '
Bend the gutter down to the required

angle and check wit n a bevel

TURN DOWN

V 4

INES

Scribe”

SCRIBING FOR A TURN DOWN/

N
o

A
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i
logether to form a compound bar known as | NORMAL HOT
a DI A ol J
when heated because of the unequa TESTING FOR UNEQUAL EXPANSION

expansion of the metals I OF METALS

va - j

=

9.3 The force of expansion

D

in the apparatus shown, there 1S 3 metal
bar. one end of which has a nNole for a pin,
while the other end is threaded with two
nuts for adjusting the bar tightly between
the supports

A metal pin is slipped in through the
Support and the bar at A and the nuts are

1 -I - - | : I E T TFFFTFFrrryrii EXFTITIS :.a i f' ‘Jp‘f 1
adi usied to hold the bar ti gnht | y In the T T f’,fffﬂf;"{fw/;
Cla T ez

. ~ . . ST STL A i

rESTING THE FORCE OF EXPANSION

The force exerted by the expanding rod will
break the Pin suddenly

| R |
The forces of expansion and contraction are equa
sted while in the expanded position

s re-adju in when the bar Cools

I the
1@ Dravie: e | _ e
Prévious experiment is carried out and the bart g
metal pin will snap age

4 New pin Inserted at A, it will be found that the

ho “Ontracts

C“‘ Ifon 8 hecause |1 18 brittie

the most sultable metal to use for the pins

/3
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2 < ant of cubic expansion
4 ~ubhic means volume
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196 Expansion in roof gutiers
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- 1 M B [‘? =) = |
o e ~enciderable expansion and contraction lakes place in 1ong ey .
::-—-:—:: — : - e -— - - o - e R 4 - 1 i C; = - '
1t B mane o nis. When gutters are very 1ong outlels shouid De proviaec \
ST O Madc 'C = i L g a e these lengths
e ~ytter installed in lengths with expansion joints connecling uicsc =
= j- - - —— — il
~rard chsanl ehaat ~ 2 s OF CODDEer s -
ETIET uttering made cut of galvanised Slee€l shee Zincalume or copp i ' ]
=== — = REESeY = _ : Al o
. LA \ Y y -
m in length without provision for an expansion joint. WWhen longer than cu il |
shoulcd he broken h expgansion joints allowing not less than 25 mm Oon each side of 1he
+ 1 — - - - —_ = 1 -~ — -
sxpaEnsion. 1Ne oie |C nust be Tiasnea.
minium. but the qutter ;;mrhg SNou » De redc - ! ) '
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exceed 12 m without provisio N expansi
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€En expansion joints considerably. Consult the
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9" rise in temperature
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Making an expansion joint

nd fit two stop ends In the gutter
make | | is left in
o MaKe TS o of about 100 mm is left |

¢ the gap, insert a piece
entre of the gap, bl
In the v ~ wide and equal In
of timbe

neight to the gutter.
‘mension ‘A’ should notl be less
tDr:;nn 25 mm. It should be increased

f {he materials used in the guttering
ih ve a greater expansion rate than
a _

that of steel.

—

er insert and the stop enads

e timb | )
o Capth of timber approximately 25

with a piece
mm thick as shown

o Cover the wooden capping piece with
~ flashing shaped 10 S1z€

NOTE:

Expansion joints must be JOO;S!'J‘J"O;’?IE“O SO
that the fall is always away from the
expansion joint in both directions.
Expansion joints in other materials fol_!ow
the same principles. Refer to the sections
on joining, and making stop ends in the
respeclive materials

In some cases, the wooden DIOCK IS
omitted. Ask your instructor for detalls on
now to make a capping plece.

Capping piece 25 mm thick
|

Y
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Timber height- gutter side height

\PLACING AND ALIGNING GUTTERS

QONG THE TIMBERS

- _—

-

MAKING AN EXPANSION JOINT-

=

E ‘ _
Capping piece \
| Gutter

|

Cover flashing
| Fall of gutter

spaces

/ﬁ of gutter
|

Gutter (Side cul

away to show
|neces)

FINISHED GUTTER
£XPANSION JOINT
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PRACTICAL EXERCISES AND PROJECTS

Thera may De areas ang tasks actual situations wihe
' N )|
aut to effective productive use at any stage during the pe

i y § ) - S lk" 1']
DOSSIhility should De Caretuily C\"‘Hb?ﬁt"!t‘d anga usc at

re the developing sKills Of the trainee can he
yiod SP.-x.‘nt learning the subject. Such

o full for the trainee s baenefit as well as that

b N,
O the A 5
- i e s use the \\'“Ult‘ range Of hand tools on s !‘
Give the trainee as many opportunities as possible 10 USE uitable
: fextertty Ig“i]ulft‘d
small jobs 10 Quickly acqQuie the manual Qexic .
Lo an e aaenls eitUAHONS MAYy he devised, but they must take |
‘-5 3 5: -u.\iii‘\.‘-!uf‘ ,.l'f’\..\- L"..\i‘\i\fl:“l\s [\L'ﬂ ::'lll.'l F‘I‘]f I‘L 'LlLIu'” \\k‘”k \“'Itll 1[ ll\& ||1(k'|
| L N ' y trainee.
consideration the limits of skill and knowledge of the tra
‘ | ieal skill. it must be carefully planned. A suggestec
Whatever form of exercise is used 10 develop practical ¢ Kl ; Jyested

L

dSSist when the traines

he working area, the materals and the hand tools to be used

Make the aim of the project cleal to the trainee

State how you intend 0 @ssess the proficiency Ol the trainee

Stress key points in the project, paying particular attention to safety precautions
Explain clearly and thoroughly any new steps In the project

Check that the trainee can use the hand tools correctly.

Assess the finished project, record the results and discuss with the trainee your appraisal of the
performance

=

if you are satisfied with the performance, direct the trainee to the next exercise Or projeci

TRAINING RECORDS

Mirla Tr3aim

pie training records wiil help In D|.ﬂﬁﬂlﬂg systematic [[d”"”n,;l
HRecord
® he pa

"l =Tl

. tma mrars Te ! = ~ - - .
= praclical exercises undertaken and completed

| 2D

o~

— -
aCiyal ,:%:’311*‘__:’1‘

4

Faining and techni

e nrs 1 T} < ;
=COrc 10 measure the trainee's performance

>

and to assess his readiness for undertaking

' Up @ Simple record card to suit YOur needs

3 helps to o
3 Neips 10 pinpoint the lrain

- ]nd A - . - Ll | :
. | 'raming records can bc weak”!&?sses. They ensure that training
g. Where trainees P Co-ordinate on-the-job

¥ o D ) - haue !D ]
wiogress is being assessed S8rve a probationary period, records

8

ite ¢
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nt |
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. | e ot ' 141 ecificall
& Bk oo o This manual forms part of a series on basic plumbing ‘:klllS{,j spe y
) Sewers and drains , | ] P annrentices in this
. ~ e designed as practical training aids for apprentices In this trade

- E ; - L o : y 2 { ;
S@we 1 It is based on a general syllabus content that exists for courses in the

2 Sranch of reticulating sewe -- plumbing trades.
AX iSte and soil gischarge pipes Each manual is self-contained and Is intended as an instructional guide In

: CRSTNETON OF ouse or property arains on- or off-the-job training situations. It may be used Dy instructors, or by

. eSIg | trainees for self-teaching and private study purposes.
& The yard gisconnector guily and the yard gull The aim of the manual is to help the trainee to develop a particular skill to
r24 The douncary trap the stage where it can be applied productively on the job.

(W
'
J

: Seaied Jisconnector quliles Ideally the manual should be used as part of a course of instruction

> & Pumped Jischarges Q1 Involving
s Sraden . ® demonstrations of practical skills by instructors, experienced tradespeople or
6 Anchor Diocks operators,
. Bt ® planned and supervised practice in handling the tools or machines
> 3 TR | iInvolved;
re T ® instruction in related theory and workshop technology.
- Spe N CRampers |
T Batsaseantiution e Some notes for the instructor to assist him or her in planning systematic training
— T sating srincinie of each syetem on the job are included.
3.2 Maintenance of sewer gases flow (Ve af i
. TR ' 4 I'he manuals, or the topics they cover, may be used in any order convenient
’ 10.4 B ol vent pasition o Ihe dak e 10 the learning needs of the trainee.
.S 87 omitted areas qQ
108 e s i e . As much as was possible to ascertain, most of the important fields have
: G o S ot been covered. In special circumstances, it is expected that instructors and
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the required standard of skill, you must pay particular attention to your
nstructors’ explanations and demonstrations. Supervised and individual
practice is essential.

Practice means making repeated efforts to improve your level of skill. Study
s making an effort to learn. Every advance in skill depends on study and

practice. You will make most progress Dy co-operating actively in the
raining arranged for you
u‘\“h'ﬁ—n

yOU are 0id o stuay all or part of this manual, try and use a definite
ian of study. The following plan is effective.

Ti= ~ i rdue Phmwrene sowi i e . . y ~ i
RVEY: Read quickly through the headings as you turn the pages. Glance
3l TNe Crawings

gs. Get an owverall view before you read.

M ETT
't‘\J_h-*

WIYAL- A Wi i reaslee | - . _ _ -
| UNC Ask yourself: What do | know? What do | need to know? H
Wit s manual help me to learn?

-

% L A
L\J‘ " .1‘..-(

READ- O cictht L
EAD: Read right through each section carefully. Be thorough, but do not

- - d L 5
dawdle. Reading guickly will he

nelp you concentrate

fll:l-r SE‘FSP‘-‘- | N f@arq|qa G.—.f,.'l . a2 »
oo -  + . ﬂr" fh () =2 ' fala !
SguiDment 13 assential in Resadions £ T-ﬂ 2 g | .'::. feel’ of any tool of

BN Rt o L _
“CVIEW: Shut the Mmanual. Try to remember ¢

Check ©© make sure that von ~ro v Ne main points of the section

(b

W

T e Ta— a

Cne way of fixing impocrs-
’ 9 IWMDoriant instruction v

Careful study of and
VA = C(af;”‘: ' 1 The w | -
T?ar.,»,l .ﬂl o, o Iar}gus ?rade

- cililae 44 | .
"elp you deveiog them to wo skills treated in this

ik safely and Productively

SYMBOLS

The Sy-mbuts showr

 are used In Hius

trations In these manuals

o m——

ﬂ_

?ENERAL:

Position of item named

Position of surface named

Limits of movement, item ofr
anqgle

Detail shown enlarged and
more clearly

ki W

Point or item to be watched

Q)

Sound to be listened for

Thrust direction

MOVEMENT ALLOWED
OR PRODUCED:

sl

One way

Two way

o

or

One-way turn

ofr

Two-way turn

Combined movement

combined.

S R

- -

Vil

NO MOVEMENT ALLOWED |
OR PRODUCED:

One way

Two way

Oor

One-way turn

Four way

NOTE: Movement and no movement symbols may be

S
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Items for use In these app!
the appropriate Australian Standards

2 SANITARY PLUMBING

e 2 ane P MmN
Sanitary plumoing IS a branch Of pIuMmoing
| ~ emasificaliv with the InsStaliation
gealing Spec ICal'y wiil e STa
| I3 & - 7 B - .ﬂa l‘,'\\!ul.‘—'!) lr“ﬂ
repair and replacement of the follOwWINgG

Iypes Of Mixtures

'- s
® waste water hixtures

A
- e d .

\a ® ablutionary hixtuyres
- "

'.I‘"
h'

® sSOi Nixtures

2 1 WASTE WATER FIXTURES

‘ ]

The first three ix
slasseC as wasie

A waste water fixture is any fixture, other

than a soi fixture The first classification of

waste water fixtures refers to those that are

v+, used for the handling of dirty, non-greasy

-

_ g——— SRS il : .
water They are nsialled in laundries and

av’ WOrRSNOps. Wash troughs, clothes washing

\ machines, cleaners sinks, drinking
'Cljf"ajr“a ':er"al ‘ﬁn'B a““‘r: :ar‘% ﬂ‘*ar =

come \ntC Mis category

lications are, in the main

T e et . TR
.
o

.fﬂ._;.ll"‘\-LHch'TU Je

d to strict standards

laid da'_}wr‘n In

2.4 ABLUTIONARY FIXTURES

The second classification refers 10 those
waste water fixtures used for washing the
human body

They are usually located In domestic
bathrooms and in office or industrial
washrooms. Baths, basins, showers,
shower baths, ablution troughs, {00l baths,
hidets. circular wash fountains come INnto
this category

2.3 GREASY WATER FIXTURES

This third classification of waste water
fixtures is for those used for greasy water
operations. They include kitchen sinks,
dishwashers and in some cases, glass

vashind macnines
J i HaLe

v

.ri‘. {‘ (g

KITCHEN SINK

DISHWASHER

GLASS WASHER

GREASY WATER FIXTURES

FOOTBATH

BATH C @

HAND
BASIN

SHOWER
RECESS

l

k ABLUTIONARY FIXTURES |




24 SOIL FIXTURES

S\.?lq ¢ ‘1U'L‘:’ ‘{-L\ 'J""‘":l"..‘ }'51, '*"1"1 ~] ."*L‘u\“..l i
human waste, The | re% In th . | FTIN
uman waste. The fixtures in this categon 11  MEASURING, SETTING AND g
are watercloset pan, urinal, slop hoppe! 0 | EVELLING TOOLS
autopsy table, bed-pan washer andG ganitan - .
- amadian e oy Tools In his category are used for laying
» aut the work and for setting the fixtures SQUARE
! a J . o’ ]
ace yrately In place.

will need a rule, @ steel tape,
levels (spirit, Dumpy

bob and a square.

The plumber
giring Of nylon lin@s
and Cowley), plumb

e CUTTING TOOLS

The installation of sanitary fixtures involves

the cutting or drilling of timber, sheet metal,
metal pIpes, parthenware pipes and fittings,
steel plate, plastic pipes and fittings and
fibrous reinforced cement Some of the tools
materials are hacksaws,
saws. tinsnips, circular
cold chisels, wood

pipe cutters, brace and

u%edxmnhlhﬂmﬂ
saAWS, }j‘: wer

3 TOOLS FOR SANITARY
PLUMBING

wood ¢
hole saws, scrapers,

—“-‘ ~e
j i = 1 ]r \ il r*"l"”] Fo -
- - j nd -’
- N ™) " - X
il § J inge of tools chisels, drili bits, files,
:'"1 - - A variety of bits
’ . 3 may De classified as
NS ” : o s adlsmbm -
. Washer cutiers are special, adjus table-
. diameter bits. They may be used to cul
iSuring, setting and levelling tools wvashers of various sizes from sheet metal,
lead, zinc, CGOpPeET, leather or rubber.
® cutting
A typical range Ol cutting tools is shown al
page b.

TABIL |

SO

FIXTURES

COWLEY LEVEL

FiFrE CUTTER

MEASURING AND SETTING TOOLS

: P

Pipe cutters are used for cutting galvanised
wrought and black iron pipe. They are

e ——————

available in a variely of sizes and designs

P‘ [ﬂ\i l_mu% \

a ol u L C‘\.l A
3 3 . :MJ ( blalie 4w om PeAL

U .—qgnfla{ 2y 51{

R o



