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W

KNIFE MAKERS CAN HAVE A GO AT MAKING AN LPG BRICK FORGE 
OR A TANK FORGE THAT RUNS ON USED ENGINE OIL

Make a forge

1

2

How good is it looking into a red-hot forge?

Firebricks stacked temporarily to 
determine overall dimensions
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TURN UP THE 
HEAT

7The Shed 85 July/August 2019
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Hazards

Brick forge

3

4

Angle-iron frame

The home-made burner 
was more than adequate

The insulating properties of the bricks are amazing
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5 6 7

8

9

10

Fabricating the top and bottom 
frames that will hold the bricks

Angle-iron feet were also cut and 
welded in place

7 and 8: The four corner angle-iron 
supports have small locating lugs 
and M8 nuts welded at the top

The top frame bolted in place using a long bolt

Panels are cut to fit the 
inside of the frame
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12

11 13

14 15

16

11 and 12: The bar is mounted in two lugs welded to the corner post

A short piece of 15mm 
pipe sits above the top 
hinge lug so that the gap 
between the door and 
hearth can be adjusted

The rebar work support holds the 
water pipe in the correct position 
while being welded in place

15–17: To get nice tight bends on the rebar 
we use a carbon arc torch to heat them up

Carbon arc torch used to spot-heat the 12mm bar
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17

18

19

20

2221

Assembly of the furnace

All the sliding parts are 
clamped by 8mm bolts

All the parts are then given a coat 
of black manifold paint

Using an old blade in the 
bandsaw to cut bricks

21–24: The Zincalume base and side panels are held in place by the bricks
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Making the LPG burner

23

2625

27

28 28A

24

To cut the hole for the burner I use 
a hole saw working from both sides 
of the brick

A counterbore is done with a 
larger hole saw

With a flare fitted, there is a beautiful blue 
flame that burns outside the furnace

28 and 28A: I draw a flare taper on some paper and cut a piece of sheet metal to that shape 
and use it as a reamer on the brick



THE 
WORLD’S

#1
CHOICE OF
BACKUP POWER

VISIT HONDAPOWEREQUIPMENT.CO.NZ  
FOR MORE INFORMATION AND TO FIND YOUR 
LOCAL HONDA POWER EQUIPMENT DEALER

EU30i

EU22i
EU70i

YEAR 
WARRANTY
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Jet assembly

3029

31 3332

34

29–31: A 6mm round bar is fitted into the groove and tack welded in 
place to hold the brick into the door frame

An M6 nut hammered into the end 
and then Easyflo-ed in place

The brass nipple needed to be 
drilled out to 12mm diameter

The completed jet, burner tube, and choke parts
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Burner tube Tuning the burner

35 36

37 38

38A

39

I decided to use a butt-weld fitting rather than a threaded 
socket because it gave a very smooth inlet for the air

The inside of the 20mm tube was 
also given a small taper

The tube clamped and welded A threaded rod through the assembly was used to hold everything in alignment 
as it was welded

This completes all the burner parts 
and it can now be fully assembled

To get this burner to run 
you will need a heavy-duty 
adjustable regulator
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Used-engine-oil burner

A

B

C

D

E

I found that a litre of diesel in 4 litres of used engine oil 
made it run much better than just straight engine oil

The oil spray is made using two 
0.9 mm MIG-welding tips

C–E: The secret to getting a clean burn 
from the start is to ensure that the 
furnace is hot before introducing the 
oil spray, so I mount a small home-
made LPG burner on the side of the 
oil burner
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Cylindrical forge running 
on used engine oil 

40

41 42

43 44 45

The gap around the burner should 
be packed with some Kaowool to 
prevent air entering

To minimize scale formation on steel 
it is important to have a neutral 
flame running in the forge

We measure the internal temperature of the forge at 1300°C after 
running it for 10 minutes

The first job is to remove the outer 
sheet-metal skin of the cylinder to 
expose the insulation

I removed the top and bottom to 
give me a 400mm long cylinder

These function as guides for the 
extendable 12mm rebar work rest
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Insulation

46 47 48

49

The spaces between the supports 
are filled with Kaowool I secure it by welding four tabs 

onto the forge wall
Two layers in place to give 50mm 
of insulation

The end walls are made from the lightweight 
insulating board fixed to 12mm rebar
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50

51

This diesel-fired forge runs very hot with its noise 
level over 100dBA! Ear muffs will be required

Knives made from old hand shears and files
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T

News

Knife makers forum
ENTHUSIASTS’ EVENT A BIG SUCCESS

Liam Croft’s swords and knives

Brent Sandow demonstrates his grinding 
technique

Callum Davidson demonstrates blacksmithing
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S

The future 
on display

Christchurch Robotics firm Design Energy’s stand. 
Sara Wells on the right.

An example of the work produced by 3D 
printing firm RAM3D, based in Tauranga
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W
The Shed online

News

Bot power

W

A vicious Beetleweight (1lb) combat robot, 
ready to battle

A selection of Antweight (150g) class 
combat robots



Everyone knows that iconic 
Red Band gumboots are durable 

and hard-wearing. 

And now, with the addition of a 
brand-new safety boot to the range, 

they’re tougher than ever before. 

Combining proven construction 
with a sturdy cotton/canvas lining, 

a steel safety toe cap and an 
all-terrain nitrate rubber outsole, 

Red Band Safety gumboots are 
perfect for pretty much 

any undertaking.

INTRODUCING e RED BAND SAFETY GUMBOOTS
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Letters

Stepping up 

Letter of the month 
prize

We forgot about waste

MONTH
Letter 

of the





The Shed 85 July/August 201926

Woodturning

The Shed 85 July/August 201926

Alby Redman outside the Red Door 
Gallery in Whanganui with some of 
his segmented woodturned pieces
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R HARNESSING 
THE BEAUTY OF 
WOOD KEEPS 

THE BODY AND 
BRAIN BUSY

THE ART OF SEGMENTED 
WOODTURNING
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On the shelf

A man-cave haven

Left: Alby designs his own hollow forms with 
different patterns, inspired by new ideas 
while working on each piece
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Pyrography 

 Segmented vessel of oak, walnut, and rimu

Alby makes the hollow forms in two halves, turning them as he 
goes. Here he shows two examples of the vase featured in the 
process photographs on the next pages

Gouging out and shaping the 
interior of the top half of the 
vase on the lathe
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Making a hollow form

1. Design 

2. Calculations 

a. Section width = maximum radius – 

minimum radius

b. Cut angle = total angle ÷ 2

c. Section edge length = 

circumference ÷ number of segments

d. Stock length = circumference = 

section edge length x number of 

segments

Alby draws the hollow form/vase and does calculations to work out the dimensions 
and angles of the segments, rings, and overall shape
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3. Materials selection and 
preparation 

4. Making the segments 

Above: Alby recycles timber, in particular New Zealand native timbers. He removes old nails 
and screws and rips the wood into rectangular batons about 20mm thick

Below: Alby cuts the segments on a wedgie sled, which is set to the cut angle. There is no 
tolerance for inaccuracies, which would create gaps
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Making a hollow form (cont.)

5. Making the rings 6. Putting the rings together 
7. Top and base

Sanding a ring when the glued segments are 
dry to create a smooth, even surface before 
gluing to another ring. Sanding ensures that all 
the rings stack together and there are no gaps

Applying glue to a ring at the base of the top 
half of the hollow form prior to attaching the 
next ring. Alby makes sure that the join lines 
do not match up to get a staggering effect

Building the top half of the hollow form. 
Once the newly glued ring is in place, 
Alby compresses the rings using a 10-litre 
paint bucket

The wood segments are glued together 
and compressed with one or more 
rubber bands while they dry

The top half of the hollow form before it is 
turned. The excess wood will be removed 
on the lathe to give the final, elegant form
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9. Finishing 

8. Turning the hollow form

Turning the top half, initially using a 
gouge to cut off extra wood

Turning the top half using a scraper to refine 
the surface

Sanding the hollow-form top using a drill 
with Velcro-backed sanding discs

Turning the interior of 
the hollow form on the 
lathe to remove excess 
wood and make a smooth, 
shaped surface
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Electric bike

THE ULTIMATE 
SMART TRIKE
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W Necessary changes

USING TECHNOLOGY TO REGAIN EXERCISE AND FUN



The Shed 85 July/August 201938

Design parameters

Right: We bolted a three- by 3 ⁄16-inch plate 
to the top bars of the carriage to serve as 
a motor base. The ideal location for the 
batteries worked out to be low and centred. 
However, we were so eager to get it on the 
road that we simply secured them in the 
basket

Below: For the electrical design, we were able to purchase an online motor controller to link 
to our MKR1000 custom brain box. To interlock the motor, we simply simulated electronically 
the brake being pulled. This makes use of the off-the-shelf controller’s brake interlock. Here 
you can see the full wiring diagram
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Trike features

Once we added the mass of the batteries and motor, the factory band brake on the trike was insufficient and too difficult to squeeze for my wife. 
So we modified the band brake to serve as a hub for a hydraulically actuated disc brake

BIKE ALARM

CALORIES-BURNED 
COUNTER

GARAGE-DOOR OPENER

TRIP DATA LOGGER

36V MOTOR

FRONT COLLISION 
DETECTOR

BRAKE INTERLOCK

SPEEDOMETER

ODOMETER

TILT INTERLOCK
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Hardware

Left: This much improved stopping power 
and allowed us to place a limit switch at 
the actuator to interlock the motor. The 
limit switch pulls a pin on the MKR1000 to 
ground. In our MKR1000 code, this signals to 
interlock the motor

Left: To install the disc brake and 34-tooth 
sprocket, we simply removed one wheel, 
loosened the original cartridge set screws, 
and drove out the rear axle with a wooden 
dowel. We then sleeved on our new gear 
assembly and disc brake

Below: With a 3 ⁄16-inch plate and a portable 
bandsaw, we were able to cut a plate to 
serve as a bracket to mount the brake 
caliper precisely on the installed disc

Right: We then fitted the No. 40 chain to the 
sprocket. We used a nail punch and a small 
rotary cutting tool to size the chain
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The trail system allows us to get about 
anywhere in town, including to the grocery 
store, so we wanted to keep the basket. We 
used an air-driven cut-off wheel to make 
short work of a new opening

At the heart of the brain box is an Arduino 
MKR1000. This allowed us to apply 
various sensors to capture trip data and 
interlock the motor should there be an 
unsafe condition

Below: We first breadboarded the overall 
circuit using momentary switches in place 
of Hall effect sensors. This allowed us to use 
our fingers to simulate pedalling, wheels 
rotating, and pulling the brake. 
With the breadboarded brain box, we were 
able to perfect the code for all our desired 
features, including triggering the garage 
door without having to dismount the trike, 
through the click of a button on the throttle

Above: To pull that 
off, the code in the 
MKR1000 monitors a 
dedicated pin. When 
the throttle switch 
is hit, the pin goes 
to ground. The code 
then sends a web 
client command to 
IFTTT.com. In turn it 
sends a command to 
our ESP8266, which is 
located at our door. 
It simply electrically 
switches one of 
our repurposed 
garage-door 
keychain buttons

Above: Connor twisted cables 
to route to all the sensors 
mounted on the bike. To do 
so, we repurposed an old 
telephone landline cable we 
scavenged from the basement. 
Placing three individual 
conductors in a vice, he 
used a drill to twist all three 
neatly together

Left: An ultrasonic proximity 
sensor was mounted at the 
front of the trike. This feeds 
back to the MKR1000 to shut 
off the motor if anything is in 
front of the trike

Above: We designed a 3D-printed 
enclosure using Autodesk Fusion 
360. On a side note, this software 
is great for designing just about 
anything, including furniture
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Engineering design

Left: Here we have the pedal sensor. It has 
a rare earth magnet that travels past a Hall 
effect sensor. This takes a pin to ground on 
the MKR1000, letting it know that the pedal 
is travelling. The MKR1000 code translates 
this to rpm. Once a minimum rpm is reached, 
it will allow the motor to receive power. This 
prevents accidentally hitting the throttle 
and causing injury when sitting idle and 
flat-footed. The Hall effect sensor bracket 
was 3D printed but actually could have been 
neatly duct taped in place

Left: On a rear wheel, we installed another 
Hall effect sensor to calculate speed. Our 
MKR1000 code also requires a minimum 
speed to be met before allowing power to 
the motor. This prevents a kick when the 
motor is first engaged

Right and below: With the board soldered 
together and in its enclosure, we then jacked 
the trike up and garage tested it
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Above: Our MKR1000 
brain box has an SD card 
that logs data for us 
throughout the trip. It 
allowed us to dial in the 
tilt sensor so it doesn’t 
interlock the motors too 
conservatively

Right: With batteries 
removed, the weight 
of the trike comes in 
at 32.5kg, just under 
the maximum for 
a standard ceiling-
storage system. So 
we didn’t have to 
give up any space in 
our workshop!

Above: For the bike alarm, we 
simply coded the MKR1000 to 
have a menu feature to enable 
the alarm. If the bike tilts, 
the pedals move, or a wheel 
spins, a piezo alarm will sound. 
Of course, we made it also 
interlock the motor in this state 
as well

Right: On its maiden voyage, 
my wife took the trike on 
the steepest hills in our 
neighbourhood
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Twist drills

The Shed 85 July/August 201944
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A NEW ZEALAND-BASED COMPANY HARNESSES 
YEARS OF EXPERTISE TO MANUFACTURE 
TWIST DRILLS

45The Shed 85 July/August 2019
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M

Our local drill maker

Electronic control system to run Sutton’s 
drill-making machine made by Australia’s 
Anca Motion
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Upgrading machinery

The lifeblood of a drill-making factory

Design Energy’s Mike Shatford with a robot arm that stacks hot and heavy metal ingots 
on pallets. In the background is an automated portable analytical laboratory

The Kaiapoi factory’s machine shop where 
production machinery is maintained and 
some drill-making-machine components 
are made

Magnetite-coated HSS (top) and reduced-shank HSS (bottom) twist drills
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Electronically controlled 
machines

Twist drills
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Quality control

The factory’s products

Above left: Hot salt mixtures are used to 
heat-treat the finished drills
Above: The base of a drill-making machine 
after being levelled by hand scraping
Left: Three drill-making machines in 
operation. The grinding oil is delivered by the 
ribbed plastic tubing hanging from the ceiling

An oil press under construction

The Kaiapo factory - built in 1962
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Continual factory 
upgrading 

Coated drills can be better

Britney Eichel loading twist drills into a 
hopper for the Design Energy’s robots to 
laser-etch and pack (see panel at right)
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Design Energy

The many variables in drill making require 
complicated control panels

A robot arm moves packaged drills from 
the film-sealing operation to cutting

A Mitutoyo point-tip micrometer for 
measuring the core of a twist drill
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Parts of a twist drill

Reduced

Types of shank

Straight

Taper

Tip

Flutes

Shank

Parts of a drill
Tip angle

Robots placing the finished twist drills into 
plastic sleeves

A drill-making machine in full cry. The 
observation window is almost completely 
obscured by grinding oil. The oil is delivered 
by the tubes above the machines

Richard Frew at work on drill-making-
machinery design
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AA Solar & Sun Power Plus
70 Forge Rd, Silverdale, Auckland 0932
Ph 09 427 4040, email sales@aasolar.co.nz

Call us today at:

VOTRONICS MPPT
12V Dual Controllers & Monitors

Solar Li/Pb
12A/1A 165W $169
18A/1A 250W $220
24A/1A 350W $299
32A/1A 420W $349

Battery Monitors - 12V/24V with shunt
100 Amp $269
200 Amp $299
400 Amp $329

48V versions also available

SOLAR PANELS 
12/24 Volt

70 Watt $119
100 Watt $149
140 Watt $229
150 Watt $233
170 Watt $259
200 Watt $269
280 Watt $279
330 Watt $338

Other sizes available

LITHIUM IRON 
Phosphate Batteries

Sinoploly13.2 V. 10yr Cond. warranty
40 Ahr $510
100 Ahr $1242
200 Ahr $2467
300 Ahr $3693
400 Ahr $4888

DEEP CYCLE SEALED 
AGM Batteries

5yr Cond. Warranty
6V 260 Ahr $323
6V 286 Ahr $369
6V 390 Ahr $598

12V 104 Ahr $290
12V 130 Ahr $347
12V 156 Ahr $395
12V 195 Ahr $489
12V 260 Ahr $634
12V 325 Ahr $815

Tracer-AN Series
SOLAR CONTROLLERS

Dual Tracer 12V MPPT Controllers
10A $105
20A $169
30A $209
40A $259

Tracer remote 
Meter

$59

Battery Chargers 
12/24 Volt
TBB 6 Stage

12V 12 Amp $249
12V 25 Amp $429
12V 40 Amp $569
24V 12 Amp $429
24V 20 Amp $569

Studer Inverters 
AJ & XTM Series

5 Yr Warranty
12V 275 W $453
24V 350 W $490
12V 500 W $689
24V 600 W $689
12V 1000 W $1149

Inverter Chargers
12V 1500 W $3333
24V 2400 W $3489
12V 2000 W $3169
24V 3500 W $3747

Enquire for more options

Top Quality Solar Power 
System for Homes, 

Workshops, RV’s, 
Caravans & Boats

PV solar panels, deep cycle 
batteries, solar power control systems, 

panel mounting hardware, cables, fuses 
and all installation accessories.

Solar Panels, Batteries, Chargers, Inverters

Call for professional 
system design and 
installation advice

5% Discount
for

readers

Offer ends 
30 September 2019

Design 
Supply 
Install

RV and Caravan 
INSTALLATION 
SPECIALISTS
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Solar power

The Shed 85 July/August 201954

We are being told that we will need to double 
our renewable energy within 30 years. Private 
solar will play a part in this change.
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LEGEND HAS IT THAT THOMAS EDISON TOLD HIS 
FRIENDS HENRY FORD AND HARVEY FIRESTONE, 
“I’D PUT MY MONEY ON THE SUN AND SOLAR 

ENERGY. WHAT A SOURCE OF POWER! I HOPE WE 
DON’T HAVE TO WAIT UNTIL OIL AND COAL RUN 

OUT BEFORE WE TACKLE THAT.” 
HE’D SHAKE HIS HEAD AT HOW LONG 

WE’VE TAKEN

55The Shed 85 July/August 2019

GO
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A

A doubling is coming

Energy is money 

Tile roofs present no mounting problem
Walking the talk: Blueskin Energy HQ, suitably 
self-sufficient

These four 80W panels have powered a 
compact 230V home for many years

An iconic roof-mounted array on a 
repurposed old church, familiar to 

anyone who travels State Highway 1 
north of Dunedin
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Solar panels

Above and left: Clever use of an array, 
doubling as a veranda

Pole-mounted array on a difficult site
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Panel placement

A solar controller; this one runs a 
5kW array

Grid-tied inverter — this one handles the 
pole array pictured on pages 53 and 56

A tidy grid-tied connection. Inverter is on the left

Solar controller (white, centre) and inverter on 
(right). This is an off-grid 230V set-up
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Storage

Grid tied Regulations

User-friendly monitoring inevitably leads to 
changes in energy use
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Off grid

Commercial generation

Online 
references

Underside of pole 
array — note 
the ability to tilt 
and rotate

Peer-to-peer trading

Conclusion
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Welding

T

Basics of 
ARC welding
PART ONE:

The Shed 85 July/August 201962

THE FIRST IN A SERIES ON HOW TO WELD
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How it works

Electrode

Terms

Bead or weld bead: 

Butt weld: 

Fillet weld:

Fusion:

Lap joint:

Penetration:

Porosity:

Spatter:

Weld pool:

The weld pool

Striking the arc
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Slag

Power

Striking an arc

Practice weld beads

Poor bead and spatter from too-high amps 
and too-long arc

Chipping off slag with hammer

Good practice welds
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Machines

Safety

About to strike an arc. Note supported 
position

Cone formed in used electrode
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Bead

Travel speed 

Slag lifts off good weld

Direction of Travel

Electrode

Flux Coating

Coating is deposited as slag

Weld bead

Arc stream

Weld Pool

Travel Angle

Protective Gas

60º

Work



Upgrade to a larger size or switch to 
another gas type and only pay the 
price difference between the cylinder 
size or gas type.

 eziswapgas.co.nz

Never pay cylinder 
rental fees again. 
Ever. 
Purchase your eziswap gas cylinder and join our 
nationwide industrial gas swap system for life!
No rental fees, no contracts, no gimmicks.

0800 eziswap (394 7927)

When it’s empty, swap it for a full one 
at one of our nationwide swap centres 
– see our website for one near you. * for any B size cylinder plus the 

price of the gas

JOIN 
OUR SWAP 

SYSTEM FROM ONLY

$184.35
+ GST

*

Argon Argon 
/CO2

CO2 Nitrogen Nitrogen 
/CO2

Acetylene Oxygen Helium

NZ OWNED
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Product 
spotlight

Power/Amps

Setting the amps
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Penetration

How to

Interior controls for helmet

Cleaning …

… good fillet weld
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Prepare

Vertical welding … … weaving … … from side to side

Vertical weld
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Welding

VRD

RESISTANCE

Weld pool
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End

Vertical down

Vertical up 
Coverings

Greg Holster
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Ideal for light soldering or detailed

work, butane gas is compatible with

smaller, handheld tools such as micro

torches. It is also the fuel used to

power Bernzomatic utility lighters. 

Ideal for soldering copper pipes,

heating frozen pipes and rusted nuts,

softening paint and other lower-heat

DIY and art projects, as well as for

use in the kitchen. Use with a variety

of torches including self-igniting and

manual ignition. Pick a wide flame

torch for most applications which

don’t need pinpoint-type heat.       

Ideal for soldering larger size copper

pipes, brazing and heat-treating,

MAP-Pro delivers a higher flame

temperature, which allow tasks to be

completed more quickly. Choose a

torch specially designed to work

with MAP-Pro fuel such as the

TS4000 High Heat Torch or TS8000

Max Heat Torch.     

Bernzomatic manufactures 

dependable, safe hand 

torches as well as propane 

tanks and handheld 

propane, MAP-Pro™

and oxygen cylinders.

Choosing the right 

fuel—and using it

safely—depends on the 

task you're performing and 

what type of hand torch 

you're using. The following 

tips can help you make the 

right fuel selection.     

Increased drill bit font size & new easy read ID System to find the 
right tool for the job faster. 

UPDATED PACKAGING
PRECISION CUTTING TOOLS

METAL

Sutton Tools (NZ) Ltd are proud manufacturers and 
distributors of world class power tool accessories.



The Shed 85 July/August 201974

BBC Micro Bit project

A  
Toys from the ’60s

IN THIS ISSUE, WE ENJOY THE MATHEMATICS OF CYCLOID CURVES 
TO MAKE A DRAWING MACHINE — AN EASY-TO-BUILD PROJECT TO 
DRAW INCREDIBLE GRAPHIC TEXTURES AND PATTERNS

CREATING A SOFTWARE-
CONTROLLED DRAWING 
MACHINE
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Mechanical principles

Left: Draft sketches 
of the mechanical 
parts and sizes for 
3D design of the 
3D-printed parts 
and the laser-cut 
flat parts (wheels 
and drawing bars)

Right: Schematic 
drawing of the 
mechanical parts. 
D1 and D2 are 
the two wheels 
generating the 
movement. D1 
alters the simple 
rotation of the 
wheel D2 that 
drives the pen in S. 
The length of the 
two bars L1 and L2 
change the pattern 
of the drawing, as 
well as the distance 
of the centre of the 
two wheels and 
the attach point 
of the bars to the 
rotating wheels

The Java source and the 
corresponding blocks 
programme from the 
Microsoft Makecode site. 
The full source is available 
on the GitHub repository

Right: Cyclodic 
movement
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Creating the components

Above and left: Details 
of the 3D-printed pen 
holder. A screw is used 
to lock the pen at the 
right height. Note the 
nut inserted in the 
plastic part to drive the 
lock screw

Below left: One of 
the wheels with the 
motor shaft, top, 
and bottom side. The 
motor shaft hole has 
been 3D printed about 
0.25mm smaller, then 
the shaft has been 
inserted by heating 
the metal

Below right: The motors 
connected for testing, 
and the motor supports 
with the motors 
assembled inside

References
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Above: The finished 
kit. The laser-cut 
pieces are red while 
the 3D printed are 
black. The holes have 
a diameter to hold an 
M2 Allen screw

Left and right: 
3D printing the motor 
supports

Below, left to right: 
Assembling the 
mechanical parts of 
the drawing machine
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Programme usage notes

Above and right: The 
drawing machine 
finished with the set-up 
connected to the BBC 
Micro Bit. Everything is 
ready for designing

Below: The drawing 
machine at work



• BUY • SELL • TRADE • NEW AND USED TOOLS

www.toolbarn.co.nz45 Jellicoe Rd, Panmure, Auckland phone (09) 570 8064
email: toolbarn@xtra.co.nz
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Generators

Let the 
power be 
with you

The Shed 83 March/April 201980

BE PREPARED FOR OUTAGES AND CHECK 
OUT THE LATEST GENERATORS
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A

Safety
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Power basics

Sizing

Uses

Above: A generator rescued from the 
basement of a building being demolished 
after the Christchurch earthquakes

Right and below: Large generators to provide 
backup power
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Run the house

Communications

Honda EU30is and EU22i 
compared with a 20-litre 
fuel container

Exhaust outlets
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Generator test

Above left: EU70is with 32A plug 
fitted to allow full power on a 
single cable
Left: EU30is front panel
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Below: Voltage (left and right) and frequency (middle) for the EU30is showing difference between loaded 
and unloaded voltage readings

Above: Voltage (left) and frequency (right) of the EU22i
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EU70is showing handles and wheels for mobility

Redundant backup generators for essential services

Placement is important

Testing



Corner Quay and Hobson Streets  
Viaduct Harbour,  Auckland

Harbour views and 
materials provided. 

Regular volunteer shifts 
available at our 
fully-equipped workshop 
for experienced model 
makers and miniaturists.

Ph: +64 9 373 0800 
maritimemuseum.co.nz

Pop in to our front desk or email 
volunteering@martimemuseum.co.nz 
for an application form. 

Make the 
models at the 
Maritime 
Museum

WAGENER

Sparky CA is here to meet 

the urban demand for a 

compact, good looking small 

fire. She has streamlined 

panels incorporating a fixed 

log base and a stove top 

cooking surface which can 

be fitted with optional top 

rails. Customised coloured 

panels are available and she 

even has her own tested 

petite flue system.

CUSTOMIZE  
WITH  

COLOUR

CA
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Off the grid

HARNESSING SOLAR ENERGY OPENS 
UP A FIELD OF CHALLENGING 

POSSIBILITIES

THE SUN TRAP

The Shed 85 July/August 201988
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I

Above: Three wheels, 
lightened, partial 
fairing

Left: Long wheelbase, 
prone rider

Right: Final iteration 
— there’s a youngster 
lying prone behind 
those tiller-clutching 
knuckles. Fairing 
is a catamaran 
hull, inverted and 
travelling stern-first, 
aerodynamics and 
hydrodynamics being 
somewhat similar …

The grandad-built starting point
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The chase begins

Retaining solar energy

Lessons learned

What about the morning 
sun?

How thick does a conservatory have to be?
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Automatic vent control 
is next

Conservatory vents from inside house

Conservatory vents, outside view Currently we close the vents manually



Hi-Q Electronics Limited 

sales@hiq.co.nz  
0800 800 293

The right component 
for your project

Plastic fixings, fastenings & hardware
Plastic protection caps & plugs

Electronic components & enclosures
Industrial operating elements

Toggle clamps

www.hiq.co.nz
9000 component lines, 7.5 million items in stock

for more 
than a bit 
better cut

Routers
Tungsten Carbide

linbide.com

0800 LINBIDE
5 4 6 2 4 3

NOW AVAILABLE  
IN NEW ZEALAND

The European quality tool holder is ideal for 
your implement shed, wool shed, garden 
shed, garage, workshop, home or office!

Bruns unique clamping system holds up to 
10kg and 50mm diameter

 www.bruns.co.nz  
E: info@bruns.co.nz Ph: 021 384 235
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Lasers

The set-up used for the experiments shown in 
this article — a small A4-sized laser engraver 
equipped with a fixed laser head. The low power 
makes the tool easy to use for engraving or 
cutting soft materials 

The Shed 85 July/August 201994
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THE RIGHT 
LASER 
SOFTWARE
DO SOME CHECKING TO MAKE SURE THAT 
YOU’RE NOT BUYING SOMETHING THAT 
WILL SOON BECOME OBSOLETE

95The Shed 85 July/August 2019
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I Lack of choice

Below: The collage components cut on 2mm sheets of coloured polyurethane 

The line-art drawing used for the laser collage example. Here the drawing is shown in 
SVG format (the drawing format of the 3D vectorial programme Inkscape)
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Avoid this software

The finished parts, 
ready to be assembled 

Below: The simple and easy to make collage composition. The layers have been glued with 
vinyl glue and the bottom layer has been glued on a cardboard rectangle as a support
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Staying independent

Left: The original 
image, engraved 
from the black-and 
white conversion (on 
Inkscape). Using the 
appropriate speed the 
darkest parts tend to be 
burned creating a nice 
transparent effect
Right: The original 
photograph used to 
engrave the red sheet 
of polyurethane

Below: Instead of using the standard black-and-white conversion offered by the T2Laser programme, the powerful Inkscape tool Trace Bitmap 
can create many vectorial variations of the same photograph to experiment with and achieve different results with the laser engraving tool
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Above and below: After the line-art 
conversion of an image using Inkscape, 
we can use different layers to create the 
final image
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Above and below: An example of how very different effects can be created from the same vectorial image, 
depending on the laser speed. Engraving materials like plastic surfaces, cardboard, and leather can be an 
efficient method to personalize handcrafted objects with your own artwork and logos

Above: The line-art conversion has been processed with Inkscape to extract the image contour. To do this 
(colours are only helpers for drawing), instead of exporting a bitmap the image is saved in DXF format, the 
portable 2D vectorial file that can be read by T2Laser and most of engraving programmes
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Experimenting with a 
low-power laser

It is important to consider 
the size and pixel resolution 
of the image when engraving 
with a bitmap before sending 
it to the laser programme. A 
common laser head is about 
0.2mm wide; this means that 
the best resolution for the 
image we will use should be 
between 150 and 200dpi (dots 
per inch) for the best results
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T2Laser tips and tricks 

Left: The 500mW laser head. There is no 
motor for the Z-axis, which makes the tool 
better for surface work. The laser head has 
an adjustable lens to set the focus on the 
surface of the material before starting the 
job. You should find the smaller blue point 
on the surface by rotating the lens in both 
clockwise and counterclockwise directions

Enrico Miglino: 
Zax:

Above: The main screen of the T2Laser 
programme with the graphic area and a 
line-art image loaded
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Z: 

Above: The most 
important parameters 
of the programme are 
the beam intensity 
and the laser head 
speed. It is good 
practice to never 
set the speed over 
2000mm/min to avoid 
compromising the 
quality of the job. At 
the highest speed, if 
the engraving is too 
dark, it is possible 
to reduce the beam 
intensity in a range 
between 0 and 255

The graphic interface with a colour 
image automatically converted to 
grayscale using the programme 
feature
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T2Laser tips and tricks (cont.)

EM:

Z: 

EM:

Z:

Above: The second interface view of the 
programme. After loading the image 
and setting the working parameters, we 
should swap the interface for controlling 
the laser tool. The image to engrave or 
cut is converted to G-code, the command 
language most used for any kind of CNC 
machine (3D printers, routers, and lasers). 
From this interface, we can set the axis 
direction and origin, position the laser 
head on the working area, and send the 
G-code file to the machine. Note that the 
G-code can also be saved to be reused 
without reloading the original file



High performance waterblasters.

Your cleaning experts.
Find out more at nilfisk.co.nz
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Forum

1
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O 1. My Mechanic's and 
Carpenter’s Tool Kit 

2. My little cross-peen 
hammer 

3. My Goscut

ALTHOUGH NOT 
ESPECIALLY FANCY, 
HERE’S A SHEDDIE’S 
SELECTION OF TOOLS 
THAT HAVE PROVED 
TO BE INDISPENSABLE

A FEW OF MY 
FAVOURITE THINGS

2

3

107The Shed 85 July/August 2019
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4. My Panasonic offset 
snap-fit rotatable chuck 
drill driver

5. My vernier caliper

6. My adjustable drill-
press vice

7. My B&D Workmate 

4 5

6

7
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8. My Bosch jigsaw

9. My Scheppach linisher/
sander

8

9
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10. My Ryobi table-saw 
bench

11. My Bosch router

12. My narrow-gland nut 
pliers

10

11
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13. My 300mm pry bars 

14. My scribing block

12 15. My combination set 
square 

16. My mini hacksaw

13 14

15

16
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A
No rest for the wicked 
sheddie

THE CHANGING FACE 
OF RETIREMENT 

VILLAGES

My retirement shed

Keeping those shed skills alive
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Left: The boys, one with their feet up on a newly 
restored garden seat, and two with one of the 
Christmas trees they have made. From left, 
Denis Whiting, Owen Davies, Noel Titchener, 
Graham Steele, and on the seat Neil Spedding

Right: Neil Spedding 
and one of the 
notice boards / art 
stands that the 
residents have made 
in their shed

Right: Sharing knowledge and 
keeping out of trouble

Below: Graham Steele with 
one of the Christmas trees the 
boys put together

Below: Owen Davies 
with a book of past 
projects
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Boys in the shed havin’ fun

Planning the next project in the 
retirement-village workshop

The shed even has a bar
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THE SOLUTION  
FOR STORMS

PLUG OR CAP IT WITH STOCKCAP

BIG DRILL BITS FOR EVERY DRILL

NO ONE REGRETS BUYING QUALITY 
 

New products
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A PLACE FOR EVERYTHING

TAKE THE TABLE TO THE JOB

NEXT-GENERATION CUTTING
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A

A job worth doing well

Woodworking

MAKE THE EFFORT TO CRAFT A USEFUL ADDITION TO THE 
HOME THAT WILL ALSO BECOME AN HEIRLOOM
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Above: An art-deco-style 
box using a combination 
of brass, copper, and 
timber to accentuate 
its features

Left: A simple box, used 
to hold paperwork, made 
from Tasmanian oak and 
myrtle. The top was cut 
out using a scroll saw

Right: A small box made 
from Huon pine using 
a bandsaw

Below: A mid-sized box in 
the style that sailors on 
whalers may have used, 
decorated with the animal 
life of the Arctic Circle

119The Shed 85 July/August 2019
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What to build?

Your build tools

This and the facing page: The construction 
stages of the steamer trunk and (right) its 
final incarnation — the perfect place to 
keep my Shed magazines for easy reference!
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Above: A sizeable toy chest for my grandson incorporating wooden 
hinges and handles as well as his birth sign on the lid and some 
copper strips as accents

Below left:  A small jewellery box made from black-hearted sassafras 
and myrtle incorporating an old belt buckle

Below right: The jewellery box was made as a single piece then the 
lid was cut from the finished box on a bench saw to ensure that the 
lid perfectly matched the base of the box
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The finishing touches

The box’s hardware

Getting the right look

A Viking-style chest showing the dowels 
that hide the screws, the simple plank 
construction, and timber hinges in keeping 
with the era. Viking-style drawings have 
been routed in the sides and another glued 
to the lid from myrtle offcuts”
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More than just a simple 
box

The small box that my 
father made while a 
prisoner on the Burma 
Railway, undoubtedly 
the most significant 
one in my collection

A smaller box I made in the Viking style 
from slab timber
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O

GETTING 
SHARPER

Back o’  The Shed
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www.machineryhouse.co.nz/SHED619

- MARK 
Staff Member

SHED619
ONLINE OR INSTORE!

UNIQUE PROMO CODE $70 FREE
DISCOUNT VOUCHERS
$70 FREE
DISCOUNT VOUCHERS
$70 FREE
DISCOUNT VOUCHERSwww.machineryhouse.co.nz/signup

Specifications & Prices are subject to change without notification. All prices include GST and valid until 31-07-19

EDBD-13 
Drill Sharpener
• 3-13mm or 1/8"-1/2"

• CBN grinding wheel

• Split point

• 80W, 240V

Order Code: D070

$89
SAVE $23.70

KIT194MH - Tool Chest & 
Assorted Tools, Racing Series
• 9 drawer tool chest

• 94pc socket, driver & accessory tray

• 25pc ring & open end spanners & 

screwdriver tray

• 31pc plier, hex key & adjustable wrench tray

• 38pc gearless ratchet  

driver & bits tray

• 5pc VDE/insulated  

screwdriver set

Order Code: Y314

$799
SAVE $141

Metric Hex Key T-Bar Set
• 2, 2.5, 3, 4, 5, 6, 8, 10mm

• Chrome vanadium steel

• Adjustable 3 detent  
positions on T-bar handle

• Free-spinning rotating handle

Order Code: H820

$82
SAVE $14.60

2500kg - 5 x Ratchet Tie Down 
Straps Package Deal
• 9 Metre x 50mm

• Complete with straps,  

hooks and keepers

• AS/NZS 4380.2001

Order Code: K222

$90
SAVE $36 OFF RRP

X 5

WT140ARC  
ARC Welder - Inverter
• 140 amps output

• Latest inverter technology

• High 60% duty cycle

• Trade quality

• 10A, 230V power supply

Order Code: W1117

$189
SAVE $34.10

Order Code: F370

$180
SAVE $15.50

BKW-11 - Professional 
Butchers Knife Set
• 3 x De-boning 

• 2 x Table trim

• 3 x Aerial trim

• Knurled sharpener

• Sharpening stone

• Stainless steel blades

MB-210 
Meat & Bone Band Saw
• Food grade stainless steel

• 185mm x 240mm capacity

• Table size 440 x 465mm

• 0.75kW/1hp, 240V

• Includes integrated  
safety push device

Order Code: F320

$1,265
SAVE $112.70

WT350 
Auto Darken Welding Helmet
• Application: Mig, Tig, Arc & Grinding
• Ultra clear visiontrue colour lens
• 9 ~ 13 adjustable shade
• 4 x arc sensors for  

reliable arc detection

Order Code: Z00894AA

$95
SAVE $43

RPH700KFA - Paraffin/Diesel 
Infrared Heater
• 70,000 BTU
• 21KW Ultra portable forced air
• High heating output, heat 158m2 space
• 13 litre tank - 9 hours of heating
• Built in thermostat
• Kerosene or diesel fuel capable
• Only 13KG

Order Code: H481

$680
SAVE $141.10

BP-310 
Wood Band Saw
• 305 x 165mm capacity 

• Cast iron table tilts 45º

• 2 x blade speeds

• LED lighting 

• 0.75kW / 1hp 240V

Order Code: W952

$720
SAVE $96.50

DS300 
Bench Disc Sander
• 305mm sanding disc

• 435 x 225mm table size

• 0.75kW / 1hp 240V

• Includes: mitre  
guide & brake

Order Code: L1335

$359
SAVE $43.50

PS3395 
High Pressure Cleaner
• 3300PSI maximum pressure

• 9.5l/min. water volume

• 6.5hp Kohler 4-stroke engine

• AAA Cougar series  
triples pump

• 8 metre high pressure hose

• Large pneumatic tyres

Order Code: WB704

$1,138.50
SAVE $379.50

PP-10HD - Workshop 
Hydraulic Press       
• 10 Tonne

• Bench mount

• 180mm ram stroke

• Adjustable ram  

position

Order Code: P141

$335
SAVE $67.50

1811167K - Professional Oxyset 
Portable Brazing & Welding 
System Package Deal
• Torch handpiece with twin 2M hose set

• MAP-PRO gas & oxygen cylinders

• 5 x welding nozzel tips

• 2 x regulators with  
flashback arrestors

• Includes goggles,  
flint sparker &  
metal carry stand 

Order Code: K075

$449
SAVE $128 OFF RRP

Order Code: P011

$330
SAVE $74.80

HGP-22 
Hydraulic Gear Puller Kit
• 22 piece set

• Internal & external

• 2 or 3 leg design

• 10 tonne ram

SBP-215 
Sandblasting Hopper
• 19 litre hopper capacity

• Portable hopper on wheels

• Industrial blast gun & hose

• Includes 1/16" & 1/8" air jet

Order Code: S334

$219
SAVE $59.30

AC13 
Air Compressor
• 365l/min. twin cylinder

• 50 litre tank

• 125psi pressure

• 2hp, 240V motor

Order Code: C3118

$775
SAVE $138.10



VSM CERAMICS

XF870

XK870X

AF890 AF799

VSM certified partner

QUALITY ABRASIVES

M a d e  i n  G e r m a n y

For an increased productivity 
and a very high stock removal.  

www.actirox.com

www.vsmabrasives.com

P.P.S Industries Limited
METAL FINISHING SPECIALISTS
ABRASIVES - POLISHING - PLATING - ENGINEERING SUPPLIES

TOP SIZE


