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3.2.1 Bucket batching

A simple way of making sure correctly proportioned ingredients are used 1S to hll and count the

ropriate number of buckets, e.g. 9 buckets of sand, 2 of lime and 1 of cement for a 1.2.9

Dy using thus method, the risk of ending up with an incorrect mix is avoided, and, provided it |
Morougnly mxed, this mortar is as specified and unlikely to be the cause of weak brickworl

3272 Gauge Dox batching
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UET Gauge Dox measurning 00 < 305 > 305 mm is filled and emptied into the mixer a number of
mes. Such 3 box, containing ano 1ateh [X £ | ; | 1 1C
| _ ~Ontaining approxamately 0.03 m° (=1 cub 't) would be too neavy for one man to
it anNg 100 awkward to handle
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- HavE a capacity of U.06 m~ (2 cub ft) or 0.09 m? (3 cub ft)
A Dotiomiess gauge box to suit the 3 | | ‘
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® Flace the box on 2 reasonably level surface
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® Femove the box and shovel the sand

Wa Into the mixer

s of ce and |
= Of cement and lime can then be added

TABLE FOR MORTAR MIXES |

1:1:6 MORTAR 1-2:9 MORTAR 1:3 MORTAR |

MIXER [F—— - : o = | A, Phie _ -
CAPACITY || CEMENT LIME SAND || CEMENT LIME | SAND CEMENT SAND |
- - — . " - 2 : X ] ! ~ A'r :| .‘_'I s

0.06 m* 14 kg 7 kg 006 m* || 9.5 kg 9 kg : 0.06 m?® || 2B.5 kg j 0.06 m°> |
(2 cub It) | (2 cub ft) | (2 cub ft) || | (2 cub ft) |
= R : — — . : - | : t
0.09 m’ 21 kg 10kg | 0.09 m? r 14kg | 13.5kg 0.09 m’ n; 42.5 kg ; 0.09 m* |
(3 cub ft) | | (3 cub ft) % (3 cub ft) || | (3 cub ft) |
— e i —— _J.__ -~ -~ e iy 3 1 | I e J

Suitable sizes for gauge boxes (internal dimensions):
0.06 m~; 305 X 305 X610 mm or 305 X 416 X 416 mm or 384 < 384 % 384 mm
0.09 m”: 305 X 305 X 915 mm or 305 X 527 X 527 mm or 438 X 438 X 438 mm

NOTE:

Sometimes lor Detter workability, /10 to % part of lime may be added. Maximum bond strength is
achieved with a 1:(%-"%2):(4-4%2) mix.

3.2 How to make a cement or lime gauge

Assume you have to mix 0.09 m® of a 1:1:6 mortar

From the table it shows that you need 21 kg of cement

To make your cement gauge, proceed as follows:

® Place a plastic bucket on a scale and note its weight

® Adad cement until the scale reads 21 kg plus the weight of the bucket.

® Level the cement and mark the level round the inside or outside surface of the bucket

® Label the bucket, e.qg. 1:1:6 for 0.09 and use this measure to add one part of cement and one part
ol lime to each 0.09 m” (3 cub ft) of sand.

® Keep the bucket dry.
The proportions to be mixed are based on volume. Therefore having ascertained the volume of 1 part
of cement for this mix, 1 volume of lime is also known. Having shovelled the measured amount of

sand into the mixer, all that is needed now IS one bucket of cement to the marked level and one of
lime to that same mark for this 1:1:6 mix.

For a 1:2:9 mix, the procedure is the same. For instance for a 0.09 m® mix-:

® Weigh 14 kg of cement in a bucket and mark the level as before.

® Label the bucket for this particular mix.

To make the mix, all that is now required is

| (0 add to the measured- ke
filled to the mark and two buckets of lime fill casured-out sand one bucket of cement

ed to the same mark




4 TOOLS AND EQUIPMENT

The essential tools used by a bricklayer are

as follows

4.1 THE BRICK TROWEL

|ection of the trowel IS most important
the operation of spreading mortar and
laving bricks. Complete mastery of its

jation 1S
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43 THE LINES AND PINS

tween a pair of steel pins ariven into the
: o - need alona with quality pins, these in turn Wi||
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sir use in strong mortar joints

re
-
4V
"_j_"
(]
¥,
s
Ly
-
oW
()

J
1
£J
(4 V]

mf-w corners so as to prevent damage to the mortar joints. Tension of fhe
he block in position at the required course

4.5 THE TINGLE

The tingle or tingle plate is used with the line when constructing long walls. The lingie plate s IPported
2y a Dnck or onck dat as shown, prevents the line from sagging or swaying in the wind. A lingle ma,
o€ fashioned Oy looping a 200 mm length of line over the existing line and pulling it tight if furthe
ungies are required

N agjustable pin or nail supported on two small wheels and used to rake out mortar joint
SDecified depth. Some types may be purchased, but simple tools may be fashioned fron

-

Ty >UF3IgNt edge made from a piece of suitable imoer that is seasoned, straight and of

Graguations o suit new Brickwork oo = 4

B o Cr_; 3 SUlt New Qrickwork, usually made DYy @ saw cut, are marked on one or both wide
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48  THE BRICK HAMMER
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4.10 THE CLUB HAMMER

Used with most brick cutting tools such as chisels and bolsters

4.11 TrE BOESTER

This is a flat broad chisel obtainable in a variety of blade widths. It is used with the club hammer to
cut bricks accurately to a required shape or size. A blade width of 110 mm may be found to be an
advantage when cutting half bricks required for bonding purposes. May be obtained with or without a
rubber protective grip

The head of the bolster, as with other types of chisels, should not be allowed to become mushroomed

from excessive use. This burring-over must be ground off regularly so as to prevent damage to the
hands and eyes

4.12 THE POINTING TROWEL
Fhis tool 1s ysed for pointing the mortar joints if they have to be struck as the work is being carried

out. It 1Is much smaller than the brick trowel. This tool would be used reqularly for the pointing up of

0Id Tretted morta 10INts 1IN restoration work

4 13 THE JOINTER

A ool usually made of steel with either a round or a shaped lacing for the finishing of joints.

4 14 THE STEEL SQUARE

I'his tool is a large setting out square, which is 600 mm < 450 mm, ana is used for setting angles and

415 THE FOLDING RULE

This is a four-section folding rule, each section is 250 mm in length, and is normally carried in the
oricklayer's pocket

4.16 THE MASONRY SAW

A motor-driven abrasive wheel (or diamond impregnated saw blade) for making difficult or multiple
Cuts in bricks accurately. Most useful where hard bricks are concerned

4.17 USE AND CARE OF TOOLS

Each tool is designed for its particular task and should have a long productive life. providing it is
properly cared for and used for its set purposes Using a level as a battering ram to straighten
brickwork, or a trowel to cut wire or rods. is sure to reduce their span of usefulness.

Tools should be reqularly cleaned and left ready for use, especially as mortar is much more easily
Cleaned off when it is still wet.

A bricklayer’s tools are his livelihood so he should take care of them. A strong tool box large enough
10 accommodate all his hand tools is well worth the money invested. Tools left laying abouf will soon
be lost and time spent looking for them costs time and money.
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guoin bricks

Quoin bricks

K QUOIN BRICKS j

QUOIN

The vertical external angle of a wall is called a quoin

QUOIN BRICK

One of the bricks forming the quoin

SQUINT QUOIN BRICK
A corner brick with an exterior angle which can be greater or |less than a right angle

Where the corners of buildings or construction features within a building (e.g. bay windows) are not at
right angles, the corner is described as being a squint.

There are two classifications of squint quoins:
® Acute Squint

Where the angle of the corner is less than 90 degrees
® Obtuse Squint

Where the angle of the corner is more than 90 degrees




/ PREPARATORY OPERATIONS TO BRICKLAYING

Before engaging In the practice of bricklaying proper, there are a few essentials to be observed and a
\ . number of manipulative skills to be acquired, all of which, through continuous observance and
. 4 practice, will lead to the efficient performance of the art with the minimum of physical exertion.

These are

““m | ® [he laying-out of your working post

/ N | ® I|he one-handed manipulation of bricks.

® The efficient manipulating of the trowel in spreading mortar, outtering, cutting, bedding and trueing
ol Dricks

It IS by continuously practising daily for a few minutes that you will eventually acquire the easy-going
\‘ | rhythm that typities the expert bricklayer

v LAYOUT OF THE WORKING POST OR BASE

Queen closer in

: Froper layout of your working post is essential to avoid unnecessary movements and fatigue

(

Return corner

vy
g 4
J
£
(&
D
-1
v
-
-

® Place the mortar board about half-way between the length of the wall portion you are to cover.

I'his wall portion should be roughly 2 metres at a time and therefore the mortar board will have to

Pier const, UCLIO| oe shifted as required and new stacks of bricks made on either side.

- a | ® Flace stacks of the ne ceSSa Dricks at . rcd ac
RETURNED AND STOPPED ENDS , C nec ary Oricks at either side of the board as shown.

et . E ® Leave a distance of some 200 mm between the wall to be built and the bricks and mortar board

SO thal you have completely free access to the wall at all limes

SAFETY

= e w BTN

Bricks are heavy and have sharp edges and corners. A brick being dropped from a small height can

INTIICt severe injuries

WEAR SUBSTANTIAL WORKING BOOTS OR SAFETY BOOTS AT ALL TIMES WHEN WORKING
WITH BRICKS .

23
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7 4 1 Elevated work base

The illustration shows a working base which consists of a solid timber board resting on two piers built
of 10 courses of bricks, without mortar. placed on level ground.

The width of the board should equal one stretcher of a standard brick (230 mm) and its thickness
should be equal to one header (110 mm)

Overall length: 2 metres

For training purposes, such a layout has advantages over starting work at floor level:
@ Itis flexible in that it can be put anywhere a reasonable piece of level ground i1s available.

® As the trainee becomes more adept, the level at which the work is being done can be gradually
lowered and, in this way, Jnnecessary fatigue is avoided in the initial training stages.

It Is an effective means for praclising the spreading of mortar bed joints for 2 and 1 unit thickness
Drickwork by using the board thickness and width respectively

72  HANDLING THE BRICK

NO twO DricKs In any stack are f?;-xaCtly alike and neither dare any two stretcher or header faces of any
Drick allke. Yet it is important for the dppearance of the work that the best possible surface is shown
on the outer face of walls. Therefore the best face of each brick must be selected before laying it
After much continuous practice. the expert bricklayer acquires a rnythmic sequence of:

Spreading mortar with the trowel in one
h arll 'j

Picking up a brick with the other hand

Selecting the best face of the brick Dy
co-ordination of hand and eye by lossing
and turning the brick gently in one hand.

Finally laying the brick accurately using
the Drick hand and the trowel hand at the
same time

& HANDLING OF BRICKS

Constant practice in this and the acquiring of the proper stance are necessary for gaining of
proficiency and the performance of work with the least possible fatigue.

Your instructor will show you how all this is done. Make a point of practising the brick tossing for a
'lew minutes each day until, after a while, it becomes almost second nature. Also practce the rhythmic
S€quence in the same way, and always during such practice periods be sure to have the trowel in
your trowel hand. Follow closely your supervisor's instructions at all times.
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narrow sigde and repeat the exercise for a

unit width of mortar bed joints

AS experience IS gained, graduall v lower the
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neignt of the base board until it is only 3

Having set up the base board with its widest face up on two 10-course piers of bricks, the instructor
4 up with one hand will demonstrate how the exercise is to be done. Watch him closely and when told to do so proceed
to laying the brick with the exercise Imitating your instructor as closely as you can
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NOTES

7 4 / "he club hammer and bolster \

[hese are used 10r accuraite P’__U"IIIM{J of bricks

-

jopt the 1oliowing [.Ji’rJ",-’-r.',{j[_Jf'ﬂ;
- Nith chalk mark the line of cut on all
faces Of the brick

- supporting the brick on the ground by
inother brick or suitable support as Surface cut —t
hown, make the first two cuts on the |
short sides of the brick by a sharp but not

100 heavy a blow on the bolster

=£_Mark and edge
ine-up

® Make another cut on the long side of the
hrick 1in a similar 1tashion

® Turn the brick over, line up the mark and
the edge of the support, then with a sharp Third cut.
blow on the bolster. cut the brick at the o 2o
required location, preferably on the brick
lace that will be shown in the wall face. ‘

Second cut

Second cut
N CUTTING SEQUENCE 7

29



i CAUTION:

|
~
, - —~ wihon thinyg Narc
| Chips can fy U@ when Cutlifty

;

i

BIriCKS with DOIS

3 Toan || -~ " ‘ : 5 ‘L_ﬁl 3 )
tor or chisel. Wear goggles when Cutting |

743 The comb hammerl or scutch

Used for dressing the brick to a d .
S | | : . N SR
3 bolster. Used by the bricklayer w

hamimer and : I- Yo
- curved walls. Must De used with sharp comb DI
L Lt ¥ LA LR

h hamme

8 THE NEED FOR BONDING

By stacking single bricks on top of one
another and side by side, as illustrated, a very
unstable arrangement is the result. By
stacking the bricks in an interlocking pattern,
the arrrangement becomes far more stable.

Where brick work is concerned, the bond IS
the arrangement of bricks overlapping one
another

The bond provides for:

® Proper load distribution through the mass
of the brick work.

® The tying together of the mass so that
iIndividual bricks are not easily dislodged.

® Some uniform and pleasing pattern

arrangement of the bricks on the face of
3 wall

There are a variety of bonds in use and they
can be distinguished by their differences in
the bBrick work face. In walls of greater
thickness than 14 3 unit, the bond must be
arranged across the width of the wall
u!ongatudfna“y}- This is to ensure the
maxumum possible strength in both direct;
and to give proper load distribution o

osired shape afte 0 |
hen constructing orn

ades for best effects

r cannot be useqg on hard burnt clay

&

¢ being rough cut with brick hammer g club

amental brickwork such \Q o
. \l[t r"t\h

bricks.

UNBONDED
(UNSTABLE)

i

BONDED
(STABLE)

—

THE NEED FOR BONDING

Fhe illustration shows the ditferences In
load-bearing capacity between a wall bonded
across its width only and one which 15
honded across Its width as well as
longitudinally. The latter giving maximuim
strength and distribution of the load over a

larger area

WAL

¥

e

8.1 THE PERPENDS (VERTICAL JOINTS)

LONGITUDINALLY (STRONG CONSTRUCTION)

@
e ——_ "

N ‘ L)l 1

Hricks carrving
l0ad

WAL L BONDELD ACHUISS
THE THICKNESS ONLY
(WEAK CONSTRUCTION)

| Oad
= .
’ - .J‘f ,/“j "'a,\
""x“ h ‘g,“. i

2T g ! A )

If‘( ; " 1A
IS5

‘% ‘ , " P o

I__ . g <

N\I M Load distributed

G over large area
BONDED ACROSS THE THICKNESS AND

-

STRENGTH OF BRICKWORK /

I'he aim of this exercise is to accustom the trainee to work with bricks and mortat simultaneously and
L0 acquire the necessary skills to overcome the difficulties associated with this as well as those
Involved in the placing of a brick into mortar and the making ol a perpend. Through this the trainee
will learn how to lay a first course and to make reqular perpends.

@8l Material requirements

One base board as for the exercise at 7.3.1 (if no permanent base is avallable)

One mortar board with mortar, small amount of bricks (standard),

B2 Preparation

Where no permanent base exists, mount the base board on two 3-courae plers as

shown and

organise the work post in the normal way, bricks and mortar close at hand

31
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PERPENDS IN A STRETCHER COURSE

%

813 Basic technique — to trace a bond

This skill is used by a bricklayer to determine the number
perpendicular mortar joints there would be in @ given wall length.

Starting from point A or quoin end, the bricklayer leap-frogs two selected dry bricks to

IhiS lechnique must be applied so as to have a wall containing full bricks with no irrequla
he migale of the wall.

normal onckiaying operations with mortar bed and perpend joints.

of full-size stretcher brick faces

pregetermined point along that wall until he reaches a given point (from point A to point B

When this task is completed, bricks may be laid on the quoins and the wall length run in foll

-

Ces In

8.1.4 Exercise No 1

This consists of laying a stretcher course of 8 bricks into a bed of mortar and working from left to right

The instructor will demonstrate the sequence of the procedure. Watch him closely then proceed as
follows when told to do so:

@ Lay and spread on the base sufficient mortar to accommodate 8 bricks.

Keeping the trowel in one hand, pick up a brick with the other, select the proper face.

® Place the brick Into the mortar and bed it down with the hand and fingers.

® Levelthebrick with bentfingers and if necessary by one or more gentle taps with the side of the trowel.

@® Remove excess mortar which exudes from the bed joint.

@ With your free hand, pick up another brick, select the best face.
® Butter the perpend which will be next to the header face of the brick previously laid.

® Place the Dbrick like the first one, line it up with the first one and gently tap it into place. Remove
the excess maortar

® Repeat the process for the remaining 6 bricks, adding mortar to the base as necessary
Now measure the length of the course you have laid and note it.

NOTE:
Buttering the perpend can be done in two ways:
Either butter the left-hand perpend of each brick after the first. or

Butter the right-hand face of the first brick and all subsequent ones except the last one before laying the brick

3 ‘ | o

Direction of travel for setting out

LEAP FROG THE BRICKS o

BASE OR FIRST COURSE SET OUT DRY (NO MORTAR)




.

FURROWING

&

LAYING THE MORTAR
(ALTERNATIVE METHOD

B~

FURROWING
(ALTERNATIVE METHOD)

NOTES FOR THE INSTRUCTOR

Emphasise again the need for a
trainee each time he lays a bri

s -
;:;- _F" .r

Demonstrale how the bi
huttered and SO ON
remembering that w

the beginner

Do not allow trainees to handle bricks witk

3|l times

Emphasise the need for full jo
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T I 1
o Usingd straight piece 0
I ul round ang of the qent
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ROwWwn N me -'-”LJZ'*“JUOH, i
_\.l i s . *

one edge 17 lings at
one another and

@ Win a3 N SawW, accuratl
the penculeg ine
6 e Jdeep. oy just guthic

isiDie
accurred with sandpaper

dentification markings on the

MM joint

Such gauges can be made for all
Jvanadle drick sizes (see relevant

the 600 mm stangargd module

checxing the height of courses
~or e standard metric b
should b
one occurr |

" © Gccurming at exactly 86 mm fro
~9 al ~~ .

J1 Ne gauge. Use the re /erse side
Jauge. Mark to 600
course, but note that
It _f'C'J 51":“» f.q“ji? Tfj_ 86 ~
siancard practice o m

'rl‘(’j CoOlurse A& .
ee B mm from the last o

aKe the mark

hmber,
wral dimensions
ark in pencit on

120 mm distance of
on the other edge 8 lines

3t 240 mm centres as shown

ely make cuts on
s These cuts need not
ent to be clearly

® Remove any splinters which may have
® With an indelible ink, neatly wnte the

The markings are based on the nominal size
af the brick which 1s the actual size plus a 10

Every fifth notch on the header gauge equals

Similar gauges should be made also for

fick, the notches
€ Spaced at 86 mm centres the f

MM module at the 7th

you will be 2 mm nigher
m all the way. It is

dressed

gauge

the
tables)

IFst
M one end
of the

al every
=

- e e

e =

T e g

P

B _ 7ees B
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Fxerclise No 3

a header course from left to right

ro lay

this exercise, the malterial requirements are the

FOr same as for Exercise NOo 1 with the addition of the

DOHdHH'] rod made al Exercise No 2
Youl work base should be properly arranqged before starting

: y game base set-up as for Exercise | | e M7
ggiine 887" | 'cise No 1. In addition, prepare two additional piers of bricks as

shown for the support of the prepared gauge rod (bonding rod)

ﬁ’ Perpends

B(n'ldlﬂq rod
| Perpend gauge )
PERPENDS IN A HEADER COURSE

roceed as for Exercise No 1

L.‘{wr and spread t"rr'wrmrl;f] mortar for 4 bricks

P'r—jf;fff bed-in and level the irst ['"_)F'[I,';l"ﬁ with the h{}'r‘jrjrjr faC@ {e.w-,::a] with the ba%E" E’ng

Remove excess mortar from both header sides

Pick up the next orick, select the best header face and butter the left-hand stretcher lace

— Alternatively you could have buttered the right-hand stretche

e r face of the first brick. In t
case all right-hand stretcher faces of the | Sk

)ricks should be buttered (eéxcept the last one)

Place it next to t at |
aCe It next to the first brick and line if Into place, making a 10 mm perpend

Remove excess mortar
Support the bonding gauge rod on the

. piers, line up the second mark
arrs of the first brick

with the right-hand vertic:
and check the alignment of the second brick ’ il

with the gauge mark

Gemly lap the brick into alignment with the trowel handle

Repe: | |
Peat the procedure until you reach the end of the gauge (17 bricks)

Grout in any perpends that are not fully filled
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.d in construction for the support of brickwork

4

« 1St ; and other laade
intel 15 US y C he load safe - er loads over ar
A IS s §trong enough A arry the load safely and without Sagging As a T_g!,@'r)_ opening. The lintel
e '\I'"I linte! axceeds 2 metres, it is called a beam———— '~ 2 9eneral rule, when the ™
_nf‘\a W .

aAcCes of the Lhntel enqas SNhoulo

. peanny surt

. | wrevent excessive
) r_‘ﬂL‘UE]” N il

beé "“")L..qw and shearing forces from
.\“‘"‘p'e s shearing the DNCKWOrk supporting
or < ‘ ;

ehind

the T
: \ i " - : :
nount Of bearnng required aepenas on Lracks .
me @MOUIL = ., |
| [TC S ~ ~A i Yile No MNMCIC s
oad the lintel is to carry and on th INSUFFICIENT BE ARING

the | % ¢ - which it racte :
't'c“f!ﬂlh of the DrICKWOrK On Wi [ rests. In

' 1€ ar he 1less than 1 ’ o ™
= o it should never dDe 1essS A D Mm
,\\ L;!:'lc 't br . m

angth 101 each lintel ena anqa preferably
, leng

*J._Sl mm

g

e ——

T ey, MINIMUM BEARING DIMENSIONS

L vy k BEARINGS FOR LINTELS

.

141 TEMPLATES

Tempiates are someumes usedg to spread the load _
emp e | C e 0 preaqg the 1oag at the L‘teﬂflng pOINIS Of ||ﬂ'[@|s and so relieve the
sypporting abutments Of possible excessive stresses ; §

These templates may be made of stone
Z’ETG'T"““E"G ﬂCCOM’]H‘.Q I.uﬁ Jhe 'L_"JL? ik"
j?\..:ﬂf‘ﬂt

reinforced concrete or steel and their SiZé would be
JE Supported ana the strength of the Supporung brickwork in the

"'!J.‘ ' s .
Jelais of the template would be shown in the construct

| 'onal adrawings and would be mentioned in th
specicatons for the bullding % o T i

ANGLE IRON

TYPES OF LINTELS

—— — e — e —— ——— e
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/ SILL & JAMB FlL AS| NG IN BHIC) VENET 4 /
N u

l lashing carried
under briclk COLrSe

lor the full width
Of the will

ol lnnllrr,lilul

from the wall to
shed water clear of
the wall face

second d.p.c
below the lOWes1
floor Limbers

FIrst rJJH, close

above finished
ground level to
stop water rising
up the wall

| : | | Jamb flashing
| ® ,
| |
T -~ - - |
SBUILDING SEQUENCE FOR LINTEL BOX
\\; | _ _ : - B o i &
L N
' ' I | - . 5 I_.: .' L4 .
£ W I 7 | f V/ i |1 | carried under brick
| Mhat are the iKely results on the brickwork of jambs if lintel bearing surfaces were kept smal | | . UL | for full
| | | | @ course 10
3 . | | | - 106 I oute
< ISt Ine types of lintels that can De constructed and the materials used in each lype ' l| ‘ o IJ ””("k”[‘ $ of outer
B il o ea
| M P
% | R T | : | | Vo4
" What is the role of the stirrups in the oullding of reinforced brickwork intels”? } [ *[ - Sill projecting
] ) sy : “J | - i
4. Why should centering be used in the construction of reinforced brickwork lintels? | I ‘ L L / ot from the wal
/ I “ | i “! : o shed water
/15 FLASHING AND JOINERY BUILD-IN | ! Ny " |
| _ I | . 1
The buildin St D2 macie . W ‘ ' | | 1
| rd:a,u r‘ufq TUST De made damp-proof as we Nave already seen. but af places where door and [ I | 'I .I l
MOGOW Soeninn: k —— ~ . |
J&"‘F’:faff‘r h_'_f*g‘i are located or where orickwork joints up with other materials and at roof junctions ! h “ a |
I'-"-‘.-. on N ; o — : : ] [ J II | ! l
Made 'c ;sr.ay ”37&; et eher prevented or where penefrafion could occur, such water must D il ]: 1 ILL & JAMB FLASHIN
Toue WO eScape readily 1o where 1 can do no harmi The i | e and | -- ' WAL
' can ) Narm. The lustrations she cations an | " . N CAVITY A
applications of fashing usirations show various loca | |
!
¢ [ o § ! .f[( ,-/[rﬂ..,va-:} //))( 11“ l H‘ JAMH I l A)'“N[I _ PR
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nd pressure could hold wate afl
B@Cﬂuse w“or aven force It iInwards lOWards

a n N . ) framework, the lashi

I F c V=1 o

15.1 damp outer leaf and the inner |gaf which he | i ed upwards to prevent this

- aimes damp “1 Must | f slepp v ol I aten iir —

r hetween the SOme 6 st peé ing. It is usual to step up the

v acts as a bamer C | (1 Ellilygs '+ O PNEF T PR .

The cavity acts as a ¢ | rom OCCU,:(} course, but In areas of very high

kept ary at ailt B | N lmshmg 0 0-course step UP may be |

————————— | nds @ W important 1s the need to |

i win ¥ @ qu_.la”v IMpPAe : ; :

,f.ad‘t”sﬂb [ér that could have found its way at

: n wé

raln avity walls. This is usually
the bot filling the cavity with mortar or
y g |

done b to but |ust below the Inner leaf '
soncreteé UI;J course and sloping the surface ‘
Wall ties damp"P'O_O qndmw;mifa the outer leaf Which
dowr:;vi;dj;n sufficient number of weep
shou

for drainage. Where the cavity wal| s
e frdm a concrete floor slab. lashing is
|-=u |
bu"; tg good effect as shown
use :

[_f..nnlu'-a haj

| " HEAD FLASHING OF CAVITY
. %,.,_/ . \ WALL OPENING
S —— | TR

15.2 PARAPET FLASHING

‘l Ground level
| damp course

!l'u‘l."h ol 'i )
holes | Execution of parapet flashing is SNOown in the
flashing | llustration

:- Note that there are two ways 10 construct the
' parapet at the top of the avity wall, The
' | practice of continuing the cavity to the full
| . | ' JAMP-=PROOE ¢ QOURSES \' ' height of the parapet eliminates the weakness
,' ElL ASHING ROUND & FLOOR LEVEL DAMI ROO!I | . ig
FLASHING AT GROU SN | hat results in the solid brick parapet

continuation between the two damp-proof
vOUrSes In the parapet. With the introduction

Cavity

ir | of the modular metric brick it ie POSSIDIe to flashing
) | . _ - |
| f Carry out the COpINg in that size of brick in Over
| | e case of the Cavily parapet. It is not Strictly Hashing
| NAAL B h o . . , . _ : S
Al window openmnngs and aoor G;:]'r?'f'“.'!rlﬂ‘}‘; it IS | al L-(?Sbr]Fy 1O Rrovide ol UHIHH.HHIF-», tf.ilrlp
necessary 1o provide fla shings, carefully | | Proof course unde; the parapet COPING 1t 1t 1s Boof flasl
' S | ANeen 1 | .. T y | OO tlashin -
Jiacea. 1o prevent entry of water sometimes R ' | | ouilt in brick, but it |s desirable to do S0, PARAPET ‘FLASHIRIC
! -'T' L) | J - - ! _ - vo : ]
3SSISted Dy wind pressure to come into “specially if the COPING IS done in concrete. In \ /
LDNTact with CINery or to MEnetrate to the this CFISE, the u.(”m} l”“”“”” prevents —— - ; T T
nrer ieal Heacds of Jpenings, |ambs and sills ""”ﬂf@fiﬁf'ﬂfi‘-ﬁ
Tust e flashed and r e case of heads of ;
Spernings. the lashing must he carned St | Elaal |
Ji . 15 ."“i' .
Jeyond eacr |amb 1o a distance of not less NOTE
man 7S mm The Hustrations s Now also the ' lashine 1 alve qalive joint (no
- } JNS SNow also the Flas _ | i tadre: Bom il K vould give a negative ji |
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lashings Wee NOIeS are usually nerre | 2t BR AN pr window
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NIyt nNortar - { | i _ 8l ‘ ' PO o085, Tlas ‘lHT” IS carried out | Ga 9l -
' AN/ (N | H , & (W”h w -
| FRAME ON THi FRAME ON | ®8p holes) or.
! (T . . "ol I i :
| INSIDE LFAJ QOUTSIDE | i ar face
* ’ The ¢ " » bonding on the outer face,
| e SO ensuring sultable bonding
ashing |g “arried only to half the wall width so ensuring

A C | / . or,
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. ) inside face of the outer leat,
;:;T ﬂEShing IS not set Into the bed joint, but directed towards the Hlm:“ | 'l-;\l:t\‘
T T (D YW
vy belng allowed o drain through the weep holes above the I
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PARAPET FLASHING

153 CHIMNEY FLASHING

Carefully study the ilustrations. It reveals
there 1s a DPC immediately under the coping
anc one at the bofttom of the chimney. Also.

nere is a flashing with an apron which rests
Over the roof covering

= e |
Sase flashing, with upturned ends against the
chimney brickwork rests on the roof co

- -.rermg
on either sigde

~Ounter flashing set into bed joINts and over-

f :

apping in downstream fashion overiaps the
‘-a - F' :- 3 - .
Jase fiashing so that any water from the

}__I . . -
OICkwork on the sides of the Chimﬂ@y IS shed

ontc the hase Hasmﬂg.

i

N

USUAL COPING D.PC )

The rear of the chimney also has flashing set
+~ a bed joint and the apron formed there
mtods the water from the chimney wall as
;ZTI as any running from the roof covering
onto the base flashing.

The material very often used for the flashing
of chimneys is galvanised iron. The durability
of this material at this location is doubtful but
it can be improved by coating it with red lead
or zinc chromate. It is best to use lead
sheeting.

o CHIMNEY FLASHINGS i,
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.+ frames has been lllustrated under para 15 -
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VORE PRACTICAL EXERCISES

{6 cOMBINED EXERCISE — WALLS AND OPENINGS
6.1

1 ( consists of 4 separale parts as detailed in the Hustration:
ThiS exe

9 N ening 1.2 metres wide and 22 courses high execyt

Construction of an infilling panel, 7 courses nigh with an addition

__ Constructing this panel will require the removal of the h

‘ eaders in courses 1. 3.5and 7 as

shown by the shaded Dricks in A.

C Construct an ornamental brickwork lintel in soldier course back
» finishing off the wall on either side of the lintel, level with IS top edage

_ The necessary cambper Dars will have to be made available and
1 lind id ItS Dacking courses.

o D — Accurately buillding the sill according to the details given.
— This will require cutting Ddricks to the required size.
NOTE:

If available and considered desirable for the purposes of the exercise. fixing of flashing can be
introduced in the construction of both sill and lintel

Constructions should be carried out in the best tradesman manner possible according to the skills

earned so far. This exercise can be carried out by 2 trainees

al inner top course as shown

€d Dy stretcher courses and

properly located for both the

L4



Lintel in Soldier Course
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| - _———7 CAMBER BARS
| - STRNE 7 A AND FLASHING
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INFILLING PANEL DETAILS
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T COMBINED EXERCISE G

con

16-2 ercises, which can be

x M '
followﬂgj tiee~i“ ‘ules into practice.
ffollo™

1 a wall junction 11 =
(u -

exercise NO 2

structing wall junctions

nglish bond,

used in any 'S‘,E(:]l_jen(:e'F ar

(ALL ENDS
RACKED)

1 UNIT WALL J 'il [
JUNCTION IN A
ENGLISH BOND 1

1 UNIT WALL JUNCTION IN DUTCH BOND
(2 ENDS RACKED, 1 TOOTHED)

EXERCISES 1 AND 2
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ExerCise No 4

Exercise No 3 unction in stretcher bond 7 ¢o

be tied in each alternate course

urses high ' _

N Standarg

' ' using ;
stretcher bond 7 courses high in standard metric bricks 110 mm g a

L thick The
hed in each alternate course.

Three qUarter bat

WALL JUNCTION EXERCISE

and

such
can

Sibly
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Construct a wa bion in stretcher bond 7 courses high in standard metric bricks 110 mm thick T | e L’ibd cons
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sl another wall is to be bonded at a later stage :
BONDING JUNCT] ¥

DING JUNCTION WALLS (EXERCISE) | 9
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nger wall distances and to a greater height using 1/2 yniji thickn
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' both inner and outer leaves and varying cavity spacings as desired. ¥ |

CHIMNEYS AND FIRE PLACES
TERMINOLOGY (see illustration)
Chimney footing

The main body of the chimney is carried on concrete or brick offsets bedded on the foundatign

Fender wall footing

This s the footing which carries the fender wall. |
= i

~ender wall

L o i 'I-? ~
A LIRS

upporting the front edge of a hearth to a ground floor lireplace

.-"'
-~
-t

(L}
Lr

-
- e

carried up
separately

Fireplace jambs

The bnck work on either side of the fireplace opening which carries the breast brick work. Flues from
ower floors may be formed in the jambs of the upper floors

oor level I1s called the hearth | — Smoke flue

ISUally constructed in concrete and may be finished with brick or tile facings and its purpose is to

ambers of the tlooring from catching fire |

@]

___—Jamb carrying smoke flue

k- - : o~ 1§ - ’_;ﬁ‘; - g

- - _ _ il : P
Camber or chimney bar | B TN SISO |

I . | — : ~ o ] |

| Reinforced NN U & First floor level

5 Oar supports the brick work above the fireplace opening in a similar manner as done for door | fr:f,r,eeleer ' ' 9 4
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17 CHIMNEYS AND FIRE PLACES 5.8
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REVISION QUESTIONS

1.2 Flue linings ‘he puUrpose of the fender wall

IS

n | __ | what ! _ _
Elues are lined with ‘parging’, a mixture of lime and cement mqrtar. Th'S mixture is trowelled on to 3 1 ¢ a2 chimney Is the stack?
thickness of some 12-13 millimetres finished smooth and rounded at the corners. what portion ©

| | . the minimum thiCkNess of the brickwork around the fireplace and for withes?

17.5. Damp-proofing of chimneys | Jhat iS
: 5 3 p p | g e dlon ”E]Shmg‘ paras 8 and 15) 3 W N k’?
(see details on damp-proofing a - ribisloped towards the bac

Ahy.is the inner e

) 7 4 54 StaCks SUBII size Of the “Ue’?’

L | | ; what is the U
Stacks may incorporate room ventilation flues. There IS an Bgvantage in coing this because the hea %

from the smoke flues heating the air in the ventilation flues, makes the air in those rise and in doing
so creates a natural exhaust system for the removal of foul and moist air from rooms

. _~eion and if not, how can it be determinea:
. 5 set dimension
h |s thiS

hat is the purpose of the smoke shelf and how is it made?
what IS :

The height of a stack is determined by its posutiorj relative to the roof, the height of adjacent Duildings 0
or other obstructions to the flow of air, such as high trees for example. Stacks should be carrieg up hat should the minimum size of the throat be?
high enough to avoid downdraughts in flues. 7 W
Sy | flues be parged?
The height should not usually exceed six times the dimension of the least breadth of the chimney ga Why should
construction and the whole of the stack built with cement mortar for strength. In any case. the [astiaiy . ,;,
Six | - onsist of”
courses should be in cement mortar and the tops weathered. p What does parging . -
| tion of a chimney
17.5.5  Smokey chimneys What precautions should be taken (0 avoid down draughts in the construc
S = - . ~ed and how should this be done:
Smokey chimneys are usually the result of the following defects: 10 Why should corbelled flues be reinforce

® Too many bends in the flue. NOTES

® Bends too abrupt.

Stack too short in relation to surrounding obstructions to airflow.
Leak in the flue due to defective parging or brickwork.

® Qbstruction in the flye (coring faulty)

-

A pocket at e id fi
p at each side of the fire place (not gathered Stéeply enough to the throat)
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o  CALCULATING THE AMOUNT OF BRICKS

neral, the hricklayer will be told whether and which arches are to be rough or gauged
In 9t | " Wit

; augh (mmmmmﬂ arches he will be given the IDHC)ng Information:
For Mo :

lenath of the intrados

& The

| NE 1s ' S MHHM‘

o rise from the spring

o | he
& | he INICKNESS ol the wall
@ |he aumber of rings In the height of the arch
For gauged arches the bricklayer will be told
i - .

& i heé length of the intragos
# The height on the face of the arch

® The width Of the exposed portion of the soffit

® The shape and type (e.g. semi-Circular, segmental, relieving or otherwise).
@ Whether purpose made bricks will be supplied

To determine how many bricks are needed and to what size he has to cut them, the bricklayer can do

any of the following?
® Do an actual full size lay out on the ground, or
® Draw up the details to scale, or

® Calculate the number and dimensions of the bricks for the arch (suitable only for semi-circular

arches)

Remember also that, except for flat arches which are often supported on camber bars and for
relieving arches as auxiliaries to lintels, as well as pointed arches (eg Gothic, which take a birdsmouth

K . . ch 4 g
key). all other types have an odd numbel of bricks and a key placed centrally in the crown, that is, .
midway on the ;m.«, Therefore in any layout or calculation it is only necessary 1o hnd out the getails .

in half the arch {b arrive at the final answer Dy multiplying by two and adding one for the key.

18.2.1 Semi-circular and segmental rough (ungauged) arch. o

work out the number of bricks needed for this type is to calculate it
or scaling it

Possibly the quickest way 10
rather than laboriously laying It out

Calculation example:

o - . - r)-:. T~
Suppose the lenath of the intrados IS given as 2266 mm

| - ~an<ider half the arc less half a bnck (the key).
Remember we have only to consid
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Given the span and the rise, we can find the
centre of the circle and therefore the radius R
which, if circled from C, will go through the
Springing points and the crown

® Draw line 1-2 equal to the span width.

@ ect that line (3) and through it draw the
ndicular (4).

On it and from point 3, mark off ‘h’ the

rse \kb‘:.
and 2 and bisect the distance (0).

point draw a line
5-2 and produce it until it
-4 This establishes point

the circle.

From point C and with a radius rod or a
tring pivoted at C draw the arc through
Qints 2, 5 and 1, distance C-2 being the

S
-
!Hf.
r

=
-
g
<

'mdlu s

~rom then on you can proceed as for the
semi-circular arch in determining the
number of bricks required and their size.

Calculation method

wWith this method, you still would have to draw
up line 1-2, 3-4 and establish point 5. Now,
using the formula, and for example 1440 mm
S Span and 230 mm as rise, we would get:

-.""”
ld'

s mhem 4nh2 _ (14402 =4 x (250)2

ah 8 < 250
_ 2073 600+ 4 x62 500
2000

_ 2073 800 + 250 00
2000

Fro‘ml gither point 2 or point 1 circle this distance
until it intersects the line 3-4; this gives point C, the
Ceéntre of the circle and from there draw the arf::
through 2, 5 and 1 with the radius found.

After that the .
L ' IE process Is the same as for -
Circular arch for arrivin e cem

at th - '
and their size g e number of bricks

NOTE: ved by placing the centering on the floor and drawing the line of the intrados on the floor
» can bé Same éemeriﬂg between the abutments and when working out the number of bricks and

Timeé ocating
pefore 10 'fhe arch line so drawn.

Calculating for a gauged semi-circular arch.
C | .

en, and

\% _ |
always 9 he arch face and therefore the radius of the extrados arc.

even if the rise IS NOt given, there are two ways by which we can determine It:
Eve

gl [iisinalfithe span anyiwey. and if this is not given, we can find the radius from the length of the
intrados since,

_ o
e The length of the arch equals © R or = X R

Suppose the intrados length equals: 2266 mm, then

L:-T—

or 2266 = %@ R then

266 X 7
R=2

T 721 mm (say 720 mm)

Having found the radius for the intrados we can now, knowing the face height of the arch, find the
length of the extrados becomes:

Let the arch face be 230 mm, then the radius of the extrados becomes: 720 + 230 =950 mm and the
length of the extrados:

22
=)
7..R

= 27-% 950 = 2985.7 mm (say 2986)

L =

2986

= 1493 mm
2

Half that length equals

Subtract half a brick height (the key) (38 mm) leaves 1455 mm.

Assuming a 10 mm joint we will find that in this length we can fit:

1455 + 86 = 17 bricks

but with joints a little less than 10 mm (Total 35 bricks). These 35 bricks have to be cut to a taper to fit

along the intrados line with their lower arrises.

als 2266 mm into which must fit 35 bricks and 36 joints, or 35 bricks and

- he intrados length equ | i -
Now, the intrad 2 f one last joint at the springing point.

35 joints if we subtract the size O




This leaves us with 2266 — 10 = 2256 mm.

It is in this intrados length that we have to fit 35lbrtcks plus 35 joints. Therefore
35 will give us the dimension of 1 arfs plus 1 joint.

We then get: 2256 — 35 X 64.5 mm
This means there is a difference In size between the top arris and the bottom

one of some.
86 — 64.

N

= 21.5 mm (say 22 mm),

and therefore the face of each brick has to be reduced by 22

—2=11 mm at egc
~ | Ch side ¢ |
the intrados and tapering to full size at the extrados line. N the llne of

We end up with a brick showing a symmetrical trapezium shaped stretcher face of 76 >

<94 X o

Pigh. 230 mm
® Select the required number of bricks and match them for size.
® Accurately measure and mark the areas to be cut.
® Machine cut the bricks to the required size.

WARNING:

Wear goggles when machine cutting
183  CONSTRUCTING THE ARCH (SEMI-CIRUCLAR)
Having cut bricks to size and stored them out of harms way: (see para 13.4)
® Locate and secure the Centering supports:
® Locate the centerin '

g on the folding wed '

® Aj Q g R0 slyiplacedion the supports bearers:

- Align the Centering square | | . .

| » SqQuare it by adjusti
COTaet- Justing the | :
mect: J € wedges and make sure the dimension for the rise is

® Secure the Centering.

h ear'ld €Nsure thyy the
corresponding Vou

tOp*corner of each
SSOIr on the other side.

leide th
© lengt,
Oy

with line of hoard with spirit level.
yently _ | . ey
; | you reach the stage€ for locating and placing the key which shou
' untit _
.. fashion Y
in thiS

e - ~ified and clean the brickwork.

¥ . - ; 5 ’I te
distance between the spinging line and top of the key.-then calc;uvaeI
; i Vemcaldeﬁ and arranged so that the last course of the spandril comes i€
urses neeaed

| rickwo - f headers over the
v drils and the remainder of the brickwork to 1 course of

s shown in the illustration.
joints and clean the brickwork.

res can be adopted to construct the segmenta{ arch. e
Ll _ircular and identical arches can be built by a team, Or '
emi-Cl

long the same lines as indicated. | s o
ing can also be introduced over a series of exerciSes.

NOTES
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v cleaning l'_,f'.’n'H[')Ul_.JI'HJ.",
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CKWORK AND CLEANING METHODS
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Oxalic acid treatment
— Washing the wall with an oxalic acid solution of 95-185 millilitres of acid to 5 litrés of water and

preferably applied hot for quick results.
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NOTES FOR THE INSTRUCTOR

ade Manuals the Term ‘instructor’ refers to any person who may train or be directi
In or | ctly

aasic 17 e
L mesiigle for training ndividuals.
\sible
rESPO
axample: the task ©f nstructing may be the sole or shared responsibility of:
Fof |

forernen;

—

__ works instructors,

- apprentice trainers,;

__ works managers.

INITIAL PLANNING

s of a newcomer, considering that the person.

A @ Analyse the training requirement

__ May have no previous experience In the subjecl

__ Will need to do productive work as soon as possible.

® Analyse what the trainee must learn about:

__ The tools to use for the subject.

— The terminology involved in the subject.

_ Basic working methods.
the first productwe work you will be able to give the trainee.

& AnaWse*whalmMIbe
manual.

nformation 10 supplement that given in this

B e Decide if your train€és need !
on the

® Decide il or when add|t|onal training material Or exercises will be required to improve
skill gamed
ions demonstrations and the practice required by the trainee, preferably on

C @ Plan the explanal
| aumbers allow.

an individual bhasis,

USING THE MANUAL
- | hort periods of learning followed by short

e to the train€
knowledge gamed_

It may be of assistanc

periods of practice I"
yl to relate, as much as possible, the material treated in this

will D€ usel !
the field.
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TRAINING RECORDS
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ARC WELDING

SOLDERING

SANITARY PLUMBING
WATER SUPPLY

ROOF PLUMBING
CARPENTRY AND JOINERY
PAINTING AND DECORATING
ELECTRICAL

MOTOR VEHICLE

PANEL BEATING

VEHICLE PAINTING
FURNITURE REMOVAL
TIMBER TECHNOLOGY
SHEETMETAL

information is available at your local

These manuals are available f

Mail orders to

1 MANUALS

1 MANUALS

4 MANUALS

4 MANUALS

1 MANUAL

4 MANUALS

4 MANUALS

6 MANUALS

15 MANUALS (MORE IN PREPARATIO!-J)
10 MANUALS

13 MA NUALS
11 MANUALS (MORE IN PHEPARAT!O?-J;

» MANUALS (MORE IN PREPARATION)
3 MANUALS
4 MANUALS

{ MANUAL
1 MANUAL (MORE IN PREPARATION)
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