WALL FIXINGS

THIS CONTINUES FROM January's column
on calcuiating wind loadings.

AS WE SAW IN January's edition of In Prac-
tice, even quite a small antenna installation
can generate considerable wind forces on a
wall mounting bracket. We analysed a ‘typi-
cal' situation of a 10m mast carrying a rotator
and a small 2m yagi, supported by a bracket
bolted to the wall at 5m height, with a second
steadying bracket farther down. The wind
forces are concentrated at the upper bracket,
and a cautious estimate of the force was over
120kg (270 pounds). How do we fix the bracket
to a brick wall, to withstand that kind of force?

Think about the directions in which the
wind force could act. If the wind is pushing the
bracketonto thewall, the force is spread over
several bricks, and the fixing is as strong as
the wall itself. If the wind is blowing parallel to
the wall, and the bracket is strong enough,
most kinds of wall fixings will be extremely
secure against the sideways forces. The dif-
ficult situation is when the wind is blowing
away from the wall and trying to pull the bolts
straightout of the bricks... orthe bricks straight
out of the walll This latter possibility is a
serious one unless the wall is well built. Older
houses with mortar that has weakened over
the years, and bricks made before the era of
factory quality control, are simply not a good
prospect for a mast bolted to the wall.

Assuming your house does have reason-
ably sound brickwork, whatthen? You should
aim to mount the top bracket as high as
possible, to reduce the wind forces (see Janu-
ary) butalways leave atleast three courses of
bricks between the ones you drill and the top
of the wall. Also leave plenty of sideways
clearance from upstairs window openings,
which considerably weaken the brickwork.
Obviously the best place to mount the top
bracket is quite high on a gable end wall, to
shorten the unsupported length of mast and
reduce the wind forces.

The bracket itself is important. Don't go
down to the local TV shop and buy cheap,
peorly-made wall brackets intended for UHF
TV antennas - that's probably all they are fit
for. Go to an amateur radio dealer and get
something substantial and well made, and
preferably galvanized. Farexample, Barenco
make a good range specifically for amateur
radio and similar applications, including some
interesting tilt-overmodels (RAS Nottingham,
0115 928 0267, and at large rallies). A suit-
able bracket will look something like Fig 1,
with a T-shaped piece that bolts to the wall
and a well-braced arm for fixing the mast. All
the component parts should be solidly dou-
ble-seam welded, not just ‘tacked' together.
Typically there will be two or more bolt holes
in the horizontal member of the T, and one or
two more in the vertical member. The top row
of fixings will bear almost all of the load, and
Fig 2 shows a typical drilling pattern.

To fix the bracket, you must use some kind
of expanding wall anchor, These come in
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Fig 1: A typical well-braced wall bracket.
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Fig 2: Typical drilling pattern for wall bracket.
Patterns may vary, butalways drill into the centres
of the bricks.

several kinds, but they all work by expanding
outwards and gripping the sides of the holes.
Here I'llmostly be writing about the traditional
‘Rawlbolts’, which can give a very secure
fixing, but | will mention some other systems
as well. | wouldn't recommend a 'DIY" fixing
using large plastic wall plugs and ‘coach
bolts'. This is a safety-critical application, so
spend some money on properly engineered
fixings that are designed to work together as
a system, and follow the manufacturer's in-
structions exactly. Whatsize of anchors should
you use? For this job, the biggest you can!
When fixing to brickwork, you must drill the

IF YOU HAVE NEW QUESTIONS, or any comments to add to this month's column,
I'd be very pleased to hear from you by mail, packet or E-mail (see head of column).
Butplease remember that | canonlyanswer questions through this column, so they
need to be on topics of general interest.
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hole into the centre of the brick, as shown in
Fig2,andthere’s alimitto the size of hole that
will not weaken the brick. In ordinary brick-
work this corresponds to an M10 Rawlbolt
which requires a 16mm diameter hole. Three
or four of these should be more than ad-
equate to withstand the wind forces we're
envisaging - but only if you install them cor-
rectly. Here are a few pointers, culled from an
interesting discussion on packet several
months ago.

Choose a sound set of bricks for drilling,
free from any hairline cracks. If necessary, be
prepared to move the mast a litlle from its
planned location. You're going to drill into the
exactcentre of each brick, notnearthe edges,
and never into mortar. If necessary, make
new mounting holes inthe bracket to suityour
own brickwork. The holes in the brackets
should be 10mm diameter for M10 bolts, with
some extra clearance to help the bolts line up.
Hold the bracketto the wall, level it with a spirit
level and mark the centres of the holes. Begin
drilling with a small masonry bit. Before you
use the electric drill, place the point of the bit
exactly on your drilling mark and tap gently
with a hammerto chip outa small dimple. This
will prevent the point from wandering when
you start drilling. If you're using a hammer-
drill, start without the hammer action until
you've made a deep enough hole to prevent
the bit from wandering. Do the same at each
change of bit as you open out the holes
gradually, using progressively larger sizes.
Use patience rather than brute force, and
you're more likely to make good cylindrical
holes, square to the wall and exactly where
youwant them. It's also kinder to your electric
drill; and above all it's much safer for you on
the ladder.

The final holes must be exactly the right
diameter as specified by the manufacturer.
For example, the hole for an M10 Rawlbolt
must be 16mm diameter - not 15, not 17, but
16mm! This is very important because the
entire strength of any type of wall fixing comes
from the contact of the anchor sleeve against
the inside of the hole. The sleeve shouldbe a
gentle tap fit, so that when you begin to
tighten the bolt, the anchor will immediately
start to grip hard. To sum up, you're going to
need several sizes of masonry bits, and the
largest one must be exactly the size speci-
fied.

Tap the anchor sleeve into place, just be-
low the surface of the wall, so that when the
bracket is bolted on it contacts the wall and
isn't sitting on the end of the sleeve. Do this
without the bolt inserted, and then fit the
bracket. Leave the bolts slightly loose until
you've levelled the bracket, and then tighten
them. The tricky part is to tighten the bolts to
the correct torque - enough to expand the
anchor sleeve and develop the fixing strength,
but not so much that it splits the brick and
ruins the whole fixing. | have used Rawlbolts
here as an example, but they can be very
prone to split the bricks if over-tightened. You
might consider alternative types, such as the
Fischerbolts which use a softer plastic sleeve
to grip the inside of the hole. Inany case, use
the type of anchor with a free bolt that screws
in, and not the type with a stud that takes a
nut.

If your house is built using modern bricks
that have holes right through the middle,
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conventional expanding anchors are no use,
and you'll need to investigate other systems.
Wall anchors using a chemical adhesive fix-
ing system are also available, and have the
advantage of not stressing the bricks at all,
while having higher claimed strengths than
conventional expanding anchors. They can
also be used for fixing into hollow bricks, but
the strength of the bricks themselves may
become a factor. As with any adhesive bond-
ing system, success depends on careful
preparation and following the instructions
exactly. One suggestion when using con-
ventional Rawlbalts in ordinary brickwork is to
use epoxy resin as well, to try and obtain the
bestof both worlds. If you are fixing to a gable
end wall, yet another possibility is to drill right
through the whole wallandinto the loft space,
and then use long bolts or studs to secure the
bracket to a steel plate that spreads the load
over the inside wall.

The lower bracket is much simpler, be-
cause it bears much less load than the upper
one. Its main purpose is to steady the mast
and prevent it from bowing below the upper
bracket. Mark outand drill forthe lower bracket
after fixing the upper one, lining them up with
a plumb-line. The bottom of the mast should
also be fixed to prevent it from moving side-
ways.

In the longer term, wall anchors can work
loose owing to either frost or thermal expan-
sion/contractioncycles, and then the wind will
work on them further. Check the fixings every
spring and autumn.

WARNING - Actually, there's no such thing
as the 'typical’ situations | have tried to de-

scribe. You need to think carefully about
every detail, as applied to your situation. As
you may gather, wall anchors can be very
strong, but there are a number of things you
need to consider in order to do the job prop-
erly. Unless you already have some experi-
ence, check with a builder or builder's mer-
chants (a real one that sells to the trade) and
see what they recommend. Finally, if you are
intending to mount a commercial mast or
tower against a wall, obtain specific advice
from the manufacturer and follow it exactly.

Thanks to GOPAN, GOTMD, G1ZPU,
G4PMK, G4WEA, GBAMG, GBUYZ and
Tennamast Scotland for their contributions.

MEASURING CHIP
CAPACITORS

HOW CAN I MEASURE the values of ceramic
chip capacitors? There are no markings on
them.

A CAPACITANCE BRIDGE or capacitance-
measuring digital multimeter often has sock-
ets into which you can push the leads of
conventional capacitors. This is no good for
chip capacitors, and to make matters worse
the socket contacts are often too deep inside
the instrument case for short-leaded conven-
tional capacitors. Fig 3 shows what | did with
my own multimeter, which has a row of six
sockets at 0.1in pitch to accommodate lead
spacings from 0.1 to 0.5in. Clipped-off com-
ponentleads are pushed into the most closely-
spaced pair of sockets, and each lead is
solderedto asmall patch of adhesive-backed
copperfoil. The chipcapis simply nudgedinto
place and held down by a wooden teothpick

Patches of
1oil snL_dered
Sockels for / to wires
component
leads

Chip capacitor
{hold down)
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Fig 3: Two patches of adhesive-backed copper foil
convert ordinary test sockets to work with chip
capacitors.

or similar. You can use the same contacts for
miniature ceramic plate capacitors supplied
with short leads. Ordinary digital multimeters
are not very accurate for low capacitances,
but are generally good enough to identify
which preferred value they are supposed to
be. (Unfortunately | can’t recommend a source
of copper foil - it's over £30 for a 16m reel of
adhesive-backed 1in tape, so this is a clear
case for scrounging!) *

CORRECTION

THE FORMULA IN Finding Coax Imped-
ance (February) had the square-root sign
in the wrong place. It should have read:

Zoppie = V(50 x Z,easureo)

KIT SERVICES FOR RADCOM PROJECTS

KITS

JAB's aim is lo have kits available off the shell. Sometimes, especially following
publication, demand is unknown so you are advised 1o check availability or allow
28 days for delivery. Kit contents vary, the contents are given, eg 1+2 means that

AN INTRODUCTION TO AMATEUR RADIO -
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FOR BEGINNERS OF ALL AGES

PCB parts and PFCBs are supplied. Price shown is the price you pay excep! that
il the order value is under £15.00, please add £1,00 towards P&P

Ne wly Iicensed?

Contents Codes: Exclusions Codes:

1 = PCB Mounted Parts Only A = Air Spaced Variable

2 = PCB Only B = Cryslals

3 = Case Mounted Parts C = Display A - : :

4 = Ready Punched Case Notes: Then you need D-i-Y Radio, the RSGB's magazine

& = Case Un-Punched SF = State Frequency or Band

POA = Price on Application produced specially for beginners and newly licenced

Authos: . Data it Lontents  Frice Noles radio amateurs. Every issue includes three super
G3TSO 1088  Multiband Tx/R POA : ; :
GAPMIK 1189 Spectrum Analyser @ peees construction projects, ranging from very easy to a
ClivM, 8599, Cust Butidér 60+70MHs i little more difficult. PLUS a glossy full-colour A3
G3BIK 0990 AF Oscillator 1424845 £25.00 ;
G3TSQ 0691  80m SSB Tw/Rx 1-A £77.00 poster; radio theory; an equipment review; a prize
G3BIK 0192 HF Absorb Wimeter POA i :
G4SGF 0492 A Novice ATU 1424345 POA competition; special offers; news;
G4ENA 0592 QRP+QSK Tx/Ax 1+2+3+4 £52.60 SF . .
G7IXK 1192  Wobbulator 1424344 £21.50 letters, diary and operating
G3AR0O 0493  6m Converler 142 £11.85 SF columns Subscriba
G4EMA 0593 Direction Finding Kits 160m:- X NOW!
DF Receiver 14243 £32.50 -
DF Transmitter 14243 £2530 Make sure you get your “2“7'"‘"&‘3“-
G3TDZ 0793 Phasing Transceivar:- ey
er. " £27.00 copy by subscribingNOW. oo e Sae
Exciler 1 £24.10
ik B £1140  SF .Chequt:*s should be made out fo D+t fadlo s Publsted
Power Amp 1 £1860 SF RSGE’ and sent to:

For individual pars for any of the above projects and other RadCom kits our A ‘
catalogue is available at £1.00.

‘Radio Society of Great Britain,
Lambda House, Cranborne

Road, Potters Bar, Herts ENG 3JE
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Available from: .
J.A.B. Electronic Components, The Industrial Estate, 1180 Aldridge
Road, Great Barr, Birmingham B44 8PE. Tel: 021-366-6928
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