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Editorial

here was a comment on one of
our Facebook posts recently that
I reckon deserves discussion in
this column, as an answer online
felt not quite right. It is a good point the
commenter made though.
The post on The Shed Facebook page
was on the race car builder from Issue
No. 123, Rod Benjes. Rod builds drag cars
predominantly, so you could say the article
in that issue has a bit of a hot rod twist.
The comment on our post read, “strange
to see something like this (and other hot
rod items) in a magazine that’s NOT NZHR
Magazine”.
And yes, the commenter is right, we are
not a hot rod magazine. 'm presuming
this person reads the magazine, and that’s
a great thing, but it’s not entirely clear. If
they did, they would notice we also cover
woodworking sheddies, but we are not a
woodworking magazine. We feature sheddies
modelling, collecting, welding, engineering,
and even (recently) armour making, and
so on, and so on. However, we are not a
specialist magazine in any of those subjects.
Our mantra here at The Shed is “Showcase
clever sheddies making, restoring, creating,
collecting, and include some how-tos.” If
it’s interesting, clever, and what someone is
doing in their shed, then that’s what we share
with our readers. Now this may include the
aforementioned subjects, such as modelling,
collecting, welding, etc., or even something
new that we haven’t stumbled across yet.

WHAT ARE YA?

Our main goal is to entertain and inspire
our readers. Maybe for you to learn about
new tools or processes you were unaware of.
But another major goal for us is that a reader
may think, That’s a bit of me, I'm going to
have a crack at that, or even, Geez, I could
have done a lot better than that. Then, they
contact us and we write an article on their
approach. Everyone wins.

So, this is what we are thinking. Do you
agree? Too much of this, or not enough of
that? What about doing some articles on
radio-controlled cars, as one young reader
asked us to do, or more jewellery-making
like the mag used to do 10 or so years back?

Google and its AI mates tell us that,
“Magazine publishing is the business of
creating and distributing a magazine to the
public, whether in print or digital format.
This involves producing a publication with
a regular schedule, featuring a variety of
content like articles, stories, and photos, and
making it available to readers through sales,
subscriptions, or advertising.”

The “variety of content” is the main point
there for me, but as we always proclaim, we
do this for you, not for ourselves, so let us
know what you reckon.

This is our last magazine of 2025, so to all
our readers and clients, we hope you have
the very best summer holiday, and here’s to a
great 2026. We are all due a good one.

Merry Christmas.

Greg Vincent
editor@theshed.nz

the-shed.nz | (@) [] theshedmag | subscribe: ||[|[1} mngsrne.nz
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Studebaker marketed its groundbreaking 1950 Aero Nose models
as “luxury for everyman”. In the 1970s, a young Trevor Halstead
thought this was a bit of him, so began purchasing them

By Jason Burgess | Photographs: Jason Burgess
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n 1950, Studebaker propelled
car design into the rocket age
with the release of its ‘Aero Nose’
Champions and Commanders
models.
Billed as “the next look in cars”
and sold as “luxury for everyman”,
these side-valve V6s not only marked
the beginning of a golden era in US
motoring; they also embodied a growing
mid-century fascination for science

fiction and space race aerodynamics.

To the man on the street, they became
known as ‘bullet noses’, and while they
proved to be Studebaker’s best-selling
model in 1950, those aero lines did not
age so well, and by 1952, the company
reverted to a more conventional front
end.

Fast forward a couple of decades,
and to another hemisphere, and a one-
man Studebaker ‘Next Look’ revival
was about to begin, in the workshop of
Studebaker devotee and custom-builder

idebaker Siﬁa:ﬂ|te

Trev Halstead. This time, though, those
vintage lines would take on wild and

offbeat shapes.

The Halstead approach

In Trev’s shed, deep in the heart of dairy
country, “Studees” as he calls them, are
often completely transformed — chopped
and channelled, shortened and sectioned
into sleek, sometimes outlandish,

jellybean-coloured chariots.
Think Ed ‘Big Daddy’ Roth cartoons
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and vintage sci-fi fantasy. Trev is

known for building the shapes he

likes, particularly the bullet noses, and
creating completely fresh lines without
sacrificing Studebaker’s distinctive look.
On occasion, he has even been known to
rebuild them as stock too.

Whatever the brief or design, every
detail is methodically and meticulously
crafted by Trev, whose idiosyncratic
reputation is legendary in the custom car

and hot rod world.

These cars are unique

Drawings and plans are not common to
Trev’s customs.

He builds by eye using original photos
as the jumping-off point. He is hands-on
every step of the way, trying not to be
reliant on anyone outside of his shed,
and makes it known that he does not
want what someone else has got. He says,
“There is no car in New Zealand identical
to any one of my cars.”

While the eccentricity of the bullet-

nose centres remains his inspiration,
oftentimes a Halstead custom will feature
very few complete parts that actually
originated from Studebaker’s former
factory in South Bend, Indiana.

He builds from a jigsaw of components
and bodies purloined from all kinds
of cars. Working to tight budgets out
in the country has honed his skills
in improvisation and inventiveness.
Over the years, he estimates that he
has completed around 20 Studebaker

Studee line up from left to right:
'51 teal Starlite, '52 Commander,
'53 orange Starlite, and a’'56
Skyhawk

% 'r:‘ - +"1.-.... 'F' ’ ;: Y
§ o % ) .'_ = F
i ! e "L-w"'br_,.;w- ... ’
e e s ~ A R ol _‘-o- A
e s 4 e < ORI S O e N e e




]
w" oy Ak L

ey y - e e

1951 STUDEBAKER
BUILT BY TREV HALSTEAD
CUSTOM & CLASSIC HESTOHATIONS
07 8252 638

______

Studebaker,
though, was
fifty bucks

;-.il
Ao |
"
8 |
A

-
i ™ - -
ol - P‘_‘l.'..n-l:""h.'.l- E
. ol

w1y
Lk 2

Top and above: A small portion of Trev’s trophies

restorations — along with other custom
work: “Chevys and Holdens, and some
English stuff which I didn’t really like.”

Not bad for a bloke who is self-taught;
works solo; and, after 50 years of
customising cars, still enjoys trawling
for parts at a swap meet or wrecker’s
yard.

Tradie Trev

Out of school, Trev served his time as a
chippie in Oamaru, yet considers metal
finishing his trade.

He remembers, “The bosses in
Oamaru didn’t like me because I was a

The Shed 124 Dec/Jan 2026
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bit of a long-haired motorcycle hoon.
Before family, there were choppers. I
left home and went to Dunedin in ’69,
and started working with Dunedin
Electroplaters so I could get chrome for
my bikes, cheap. Then I became one

of those guys who gets black behind a
polishing machine. I still use mine most
days. I make everything out of stainless
because it’s getting hard to find a decent
chrome plater in this country.”

He has owned and customised at least
eight bikes — all English: Triumphs and
BSAs. “Harleys were a rare beast back
then.”

| SWEET LITTLE SIXTEEN
*1 1947 STUDEBAKER

CUSTOM BUILT 8Y
TREV HALSTEAD
HAMILTON
(07) 825 2638

In the early 1970s, when his son was
born to a former partner, he realised
that he needed a family car. That is
when he bought his first Studebaker,
a’57 Champion, although at the time,
he was really in the market for a Ford
Customline. The Studebaker, though,
was fifty bucks cheaper, a pittance in
today’s coin, but back then, big money
for a young dad with limited means.

By the time he met his present wife,
Di, Trev was back on his motorcycles. He
recalls, “I was riding a BSA 650 when
we were dating, but Di didn’t like sitting
on the side of the road while I fixed it — I
don’t know why!”

Bargain hunting

Throughout the '70s, Studebakers
remained relatively inexpensive and not
so desirable. While other young dudes
were looking for Ford Gold Flashes

and Mark 1 and 2 Zephyrs, Trev began
shopping for Stude’ parts.

A couple of months after his first
purchase, he bought his second car: a
’51 Champion, which would eventually
become his coveted custom the ‘Bomber’
— a car he kept for 49 years.

He remembers, “The Bomber
originally cost me $40; it was not in
the best of conditions, and there was
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no first gear. Then, not long after that,

[ suddenly had four Studees.” Over the
years, he reckons he has had over 50
Studebakers in his possession at one
time or another. “That is,” he laughs, “if
you can call derelicts, a car.”

The shed

There is a sign above the door of
Trev’s 80-year-old shed that reads
“Studeville”. On the walls inside hang a
thick tapestry of motoring memorabilia,
faded posters, dusty motor show entry
passes, magazine and newspaper cut-
outs that provide a potted history of
Trev’s Studee handiwork. Though there
is scant paper evidence of the prizes
he has won for his car creations and
restorations, the real trophies are inside
the house: about five deep on multiple
display shelves, in his lounge.

Before Studeville, the shed had
been built and used as a workshop for
forestry truck maintenance. These days,
the mortise and tenon joints reverberate
to the sound of rock and roll — two-
and-a-half thousand of Trev’s favourite
’50s to ’70s tunes — on a continuous
alphabetical-order rotation.

He is pretty happy with how the
space works, but quietly wishes that
“I had bought a hoist, because getting
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Trev circa 1979 with his original Bomber, which he kept for 49 years (photo: Allan Porter)

into a pit now is a bit of a pain.” Trev’s
former premise was a commercial shop
in Te Rapa. “I was there for four years
and had plenty of work,” he says, “but

I felt like I was working for everybody
else: the council, the landlord. I wanted
time to play with my own toys. We
moved here 35 years ago. It has worked
out good for me in the country.”

Moveable feast

Organisation and clean spaces are
key to his efficiency; he is constantly
reorganising cars, workbenches, and
storage areas as needed.

He says he is about to do a major
parts cull over the summer. After all,
how many driveshafts does one man

The Shed 124 Dec/Jan 2026

need? His polishing room doubles as

a storage room, with old Post Office
pigeon-holes stacked high with ice
cream containers full of smaller, lesser-
used parts, like rubber boots, fittings,
catches, and fastenings from a variety
of donor vehicles.

Commonly used parts, “new stuff”,
stainless nuts and bolts, are stored in
his main workshop by the drill press. A
back room that was originally set up as
a spray booth is now stacked high with
vintage kahikatea butter boxes chock-
full of stripped parts: leftovers from
rebuilds — some brand new, and mostly
Studebaker. Vehicles are now sprayed
out in the workshop. Another reason to
keep everything clear and tidy.
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Trevisms

Detailing is a key ingredient in a Halstead
build, and if Trev can make it, he will, right
down to his shed-made stainless-steel stud
buttons that feature on the door and panel
upholstery of his last two builds. “Simple
construction, really,” he says.

The stainless washers are pressed first,
screws ground down to fit; then they are
pressed and TIG welded into the washers
before being linished, then polished to
a finish. About a week’s work in a set of
100. While we are talking upholstery, he
professes that, “I'm a bit crazy about my
diamonds and 45-degree-angle squares
too.” Yet of all the things he does do,
stitching the upholstery is the one thing
he will not touch; that is all outsourced.
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A view of the shed interior towards the polishing room upstairs
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Above the tool bench

Mouldings A S . A a &9 : ' 10S T - S
and handles on R 1 | P F
the doors; speaker 3 |
surrounds, bracketry in the
engine bay, and exterior and interior
trims are all handmade — designed up,
laser cut and finished with a grinder,
then welded together and polished —
of course!

A set of door handles takes about a
week, including the window regulator
set-ups. They are made from a round
of stainless steel, carved one at a
time. Other handcrafted Trevisms
include brake and gas pedals, steering-

wheel columns and steering wheels,

A few of the yet-to-be-fitted details for the gold KUSTQM
The Shed 124 Dec/Jan 2026

instrument knobs, and gear shifters. P
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Ready for masking Trev’s handmade bullet nose badge



The gold KUSTQM

e PARTS

don’t want to take on a whole lot of stuff.”

He is presently looking to downsize “The traditional rule for
his collection of Studebakers from seven home-building a hot rod is
to five finished cars. Out here, though, not buying stuff off the shelf.
there is no guarantee that ‘finished’ | bought a lot of bombs in
means done. At the time of our visit, he the early days and saved up
was deep into a refurbishment of his 1951 all the parts. The custom
‘KUSTQM’ (with 1947 front sheet metal), car side of it came out of
a scratch-built he completed 25 years ago. that. | still use what | can
“I'm changing her to gold. It was only pick up from the wrecking
meant to be a touch-up. It is just about yards, cheap. A lot of stuff
show standard now. I started from the gets biffed, 'cos it doesn’t 1
ground up because I can’t put up with work out so well. Some stuff  Post Office pigeon-holes wlth ice cream containers full
not-quite-right. I always want to do the you have to get off the shelf; ~ of small parts

very best with what I have.” P an efficient system like an
MSD ignition, after-market e ‘q % 7 ™

ﬁm'ﬂ“ 2 é-_!

like that. There are many =t _h 1‘._ rl I'ﬁn _"‘ T
Studebaker parts that you 3 . S |

brake boosters, or things l

can still buy new. —

“Body panel stuff is hard
to find now, so | do a lot

of fabricating on-site. For
interior door cards, | use a
Palight substrate material;
signwriters use it.”

Trev prefers the comfort
and functionality of modern
seats in all his custom
rides. He has Starion seats
in KUSTQM, the orange

'53 Starlite coupe has
Mitsubishi, and the green
delivery has Toyota K20
bucket seats.

“The teal Starlite has got

-': Honda Inspire seats, from
Di’s old car. When she was
finished with it, | got it, and
when | was done driving it,
it became parts, so nothing
Is wasted.” The Starlite

also has Toyota Yaris power

Upholstery for KUSTQM with Trev’s trademark

diamonds and handmade stainless studs R _
steering in it. He points to

his forearms: “Look, nothing
here, mate, no muscles

on an old fart; it's all gone.
They can be hard to steer
and hard to back. | wouldn’t
mind putting electric power-
assisted steering columns

in all my Studebakers, even
the stock ones.”

Affixing upholstery to Palight su bstrate

Trev-shaped body lines and door details

The Shed 124 Dec/Jan 2026
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The gold car is unusual in that it began
life as a doodle on the back of a record
cover. It is also unusual because it has
been shortened. “This car took me 16
years to build originally,” says Trev. “When
[ started it, everyone was still jacking up
early ’50s street machines and hot rods.
This one had chubby feet on the back. I
have put thinner ones on now, which are

more practical and cost-effective. She

has got a Morris Minor steering rack in

TREV ON CUSTO

Kahikatea butter boxes of parts

The Shed 124 Dec/Jan 2026

it — turns on a dime, two-and-a-half turns,
lock to lock. The 408[-cubic-inch] big
block Chevy goes like a cut cat.”

Trev concedes that, “This car was
so chopped, it felt claustrophobic, so
[ dropped the window line down two
inches. There is a lot of new shape in
the door frame. The doors are fabricated
from four-door sedan doors. The angle
of the windscreen is raked back. There
is absolutely nothing on this car that

is stock standard, except for the rear
courtesy light, but even that has been
changed from 6V to 12.”

Piecing it together

“The console is made to clear the Chev

Turbo 400 automatic transmission, and it

also doubles as a strong backbone for the

car and is made from heavy-gauge steel.
“As are the floors. It is supported

through the sides where it has been

MISING

Trev says he is no different to
most home builders in that he
Is always trying to build on a
budget. He cautions anybody
looking to commission a
custom: “Often they go over
budget. People usually plan to
do it over two years, but then
find they don’t have the budget
to do it in that time. You have
to be realistic about how much
you can do yourself. Because
If you have to pay a tradesman,
then it’s going to cost you.

“It’s a great hobby though

— cruising the swap meets
looking for special parts,
finding like-minded car
builders and the odd bargain
parts at the wrecker’s yards.
“The most important tool

is what is in your head. |
assemble everything, panel
beat and paint everything, and
| do most of the engineering,
but | don’t stitch. | learn as |
go.

“Fifty years and I've made

a few mistakes along the

way, but it comes right with
practice. | used to paint all my
cars black until | was about
40 years old. Then | realised

| must have a mental defect,
because it was so bloody hot
inside them and it is a big job
keeping a black car pristine.”




channelled. There are a lot of major
changes and details, including a pancaked
and peaked roof made from a Ford XP
Falcon bonnet to form the middle section;
the tilt-front parts originated from a 1947
Champion with major modifications.

“It has a custom grille set-up with a
bullet nose centre in it; it looks like a
bullet nose, even though the front panels
aren’t. The instruments are Jaguar: the
speedo and the rev counter are out of an
old 3.8; the oil pressure, fuel, water, and
volts are out of an XJ6. Much cheaper. I
bought the whole dashboard set for $30
at a swap meet. [ do a lot of fabrication
on the linisher, including brackets and
knobs. I don’t have a lathe.”

Finishing touches

To gild the body, Trev started painting
with a 2K base, and finished the
preparation with one coat of lacquer
primer. There are 4.5 litres of metallic
gold lacquer delivered onto the car in
13.5 litres of sprayed material. Every
second coat, the body is sanded, or
“flattened back”, with 1000-grit paper.
He says, “There is about a week’s worth

chopped, it felt
claustrophobic”
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Trev’s custom pedals

of masking that goes into a custom paint
job like this.”

Once all the custom painting is done
and clear lacquers are applied, then it
will be carefully sanded with fine-grit up
to 3000. “Grit so fine,” he reckons, “you
could use it as toilet paper.” Then comes
the cut and polishing.

Shows

Trev started making waves on the custom
and hot rod circuit with his black and
gold flamed Bomber at the 1979 National
Rod Run Show in Auckland, then again
at a Dunedin Hot Rod Show in 1980 —
“That was a fabulous show, 100 cars
in pristine condition. The Bomber won
People’s Choice.”

“For a Studebaker to do that back
then was out there. No one wanted a
Studebaker; it was all Fords and Chevys,”
he says. P>

Green delivery from behind
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Of all the shows and comps
Trev has attended over the
years, there is one he has never
missed: the Beach Hop in
Whangamata. At Repco Beach
Hop 2024, his teal Starlite won
Top Five (voted by the public
and participants), Top Custom,
and Top NZ HRA. Winning Top
Five is what really lights Trev
up. He has won it six times at
Beach Hop with three different
Studebakers. “When so many
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The purple Bomber
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A rebuilt Studebaker V8 under the hood

people vote for your car, that is
pretty cool.”

He reckons the biggest kick
from all his efforts comes from
“tightening up the last bolt on
a new build and turning the
key. Then it’s pure exhilaration
driving the new build down the
road on its first run. Every Studee
is a big buzz when you finish
them. But then you start the next
one; it’s like a continuous disease
that keeps going, on and on.” £
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Don't miss Canmod,
8 January 2026 ..

Canterbury hosts the biannual national model engineering conference

11 active Model Engineering and

Live Steaming Incorporated

Societies in New Zealand
are members of MEANZ — the Model
Engineering Association of New Zealand,
which was formed in 1995 to act as an
intermediary between the 32 model
engineering clubs and government
agencies.

Its aims are to set guidelines and
national standards relating to model
engineering activities and to represent
and further the interests of the member
clubs on a national basis.

Biannual conference
Every two years, MEANZ holds a national

conference. Early next year, this will be
in Christchurch at the Halswell model
railway run by The Canterbury Society
of Model and Experimental Engineers
(CSMEE), established in 1933, and will
be called ‘Canmod 2026’. The CSMEE has

taken over the running of the conference at

fairly short notice, so Canmod 2026 won’t
have all the features of the usual biannual
event (there won’t be competitions or a
marque), but it will still be a major event
on the model engineering calendar.

The Shed 124 Dec/Jan 2026

Trains will be running

Canmod 2026 will take place at Halswell
from Thursday, 8 January 2026 to
Sunday, 11 January, with train running
for the public between 1 and 4pm on the
Saturday and Sunday.

On Monday, 12 January, smaller
locomotives will move to Ashburton,
while the larger ones will spend a couple
of days at Steam Scene at McLeans
[sland.

Canmod 2026 involves model
boats and traction engines, as well
as locomotives powered by steam,
petroleum, or battery.

Of particular interest to visiting
locomotive drivers will be the new
7Ys-inch-gauge track loop, which CSMEE
has been working on for the last two
years. The new 800m loop can be
incorporated into the existing 1000m
figure-eight-shaped layout in a variety
of ways, giving an interesting range of
possible routes.

Ferry bookings may be an
Issue

Model engineers are expected from all

over New Zealand, although there is
some concern that reduced capacity on
the inter-island ferries over the holidays
may be a problem for North Island model
engineers wishing to attend. Some

model locomotives are very large and are
typically transported in sizable custom
trailers pulled by powerful SUVs, so there
aren’t many alternatives available for
getting them over Cook Strait.

Coal-fired scale-model traction
engines are being built in quite large
numbers around the country, so there
should be a good representation of these
road vehicles at Halswell. The CSMEE
maintains a large boating pond, and this
will be well populated with powered
and sailing models. A display of working

stationary engines will also feature.

Affordable fun
The CSMEE’s track is on the Christchurch
City Council-owned Halswell Domain, so
the public is free to visit at any time.
Train rides will be provided by CSMEE
and visiting drivers on Saturday and
Sunday afternoons for a cost of only $2
per person per ride — the biggest bargain
in the city. £



THE SHED
ONLINE

What'’s happening
online at theshed.nz?

Every week, we upload new content onto
The Shed website to add to the hundreds
of articles and videos already on the

site for readers to discover, learn from,
and enjoy. Some uploads of the past few
months include:
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EEE"]EI Leﬁing off steam

A a2 Thousands of hours spent in the
workshop have resulted in the
creation of some extraordinary

working replica scale locomotives.
https://theshed.nz/letting-off-steam/
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On the move

Make a set of load skates to move
heavy machinery.
https://theshed.nz/on-the-move/

S il

=3y~ &l‘l'r'lf ¢ { .r e =)

ple of a logging locomotive. This is a popular engine to model v “ )
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Forging ahead
Teachers take a busman'’s
holiday, attending a knife-
making class.
https://theshed.nz/forging-ahead-
novices-take-a-knifemaking-class/

GEORGE HENRY & €O LTD

Eeasiven | Ingrewing Sppies, g | Ryect

......
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- part six

ol

Our AJS resto continues with
electricals, suspension, controls,
petrol, and oil.

e RO - https://theshed.nz/from-rust-to-
Many model locomotives are based on New Zealand Railways engines rrroarrr-video-part-six/
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Letters to the editor

editor@theshed.nz
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My kitchen reno

Dear Editor,

Reading about the bookcase
construction article in your Oct/Nov
issue has prompted me to relate my
experience with cabinet construction.

I decided to renovate our Kitchen,
but buying commerecial flat pack
units was going to be expensive, and
besides, [ was not impressed with what
was available on the market. Having
seen the versatility of IKEA units
overseas, I decided to explore making
my own version. I had the tools, the
ability and the time to do so.

My wife and I wanted the flexibility
and versatility of fully adjustable
shelves and drawers to accommodate
her Tupperware and different-sized
pots and pans. I researched this
and discovered the Euro32 system.
Basically, it works on a system of Smm
holes at 32mm intervals, which would
accept Smm pegs, or standard drawer
slides, or door hinges. The holes are
37mm from the front edge. See —
https://en.wikipedia.org/wiki/32_
mm_cabinetmaking system.

As I was intending to build some
15-0dd cabinets for both floor and
wall, this would entail four rows of
holes in each 600mm high cabinet,
23 in each row, more in the taller

LETTER OF THE

MONTH

cabinets. To ensure accuracy of hole

placement, I designed and built
myself a steel jig that would allow
me to drill all these holes quickly,
easily, and accurately. The jig had
adjustable stops on the side and both
ends for accurate location purposes
(see photo).

Auxiliary jigs were needed for tricky
spots (see photo). A simple depth stop
was also needed on the 5Smm drill bit
to limit hole depth and avoid punching
through the cabinet wall.

Working from a master floor plan,

I systematically built the cabinets in
the garage in my spare time. Each
carcass was biscuit-jointed together,
and the end result was sturdy and
very satisfactory, as you can see. A
simple jig was made for the placement
of the feet and kick strips.

Incidentally, all European kitchens
are based on a 600mm module, or
multiples/divisions thereof, as you
will note from their appliances. The
rest was just an assembly exercise
into the kitchen area, with food
takeaways until it was finished.
Regards,

Chris Pattison

Tauranga



No glory for the power

Dear Editor,

Re. The Power and the Glory, Back o’ The Shed column, Issue No. 122.

I commiserate with you, Jude, on the
frustrations in dealing with the current
electricity market.

Having worked in the industry for
40 years, I have seen many changes
in that time, and I believe the present
system is outdated and not serving
the country well at all. The business
model has been openly described by
those in it as working best when there
is a shortfall of energy, providing the
opportunity for price escalation, and
one generating company was taken to
court a few years ago for manipulating
such an outcome.

We have seen recently that large
businesses and industry suffer closures
and lay blame on energy costs. The
government has finally started to take
notice, and it will be interesting to see
how far changes will go.

What is of most concern is that the
build programs in regard to generation
that were instigated by central planning
30—-40 years ago have now mostly
been absorbed. There is plenty of talk
about renewable expansion, which will
be necessary; however, I now believe
we are in a lag situation, meaning
the commencement of such programs
should have started some time ago.

Transpower has already signalled their
concerns on generation capacity now
and in the near future. Add to this the
diminishing gas supply, and we could
be in for some interesting times. Solar
and wind are seen as the saviour, but
we will need plenty of them, and note
that they are renewable supplies, which
means there is still a degree of everyday
supply risk.

You may look more fondly now when
you see the Huntly thermal power
station operating. Most of the thermal
plants built in the 1970s—’80s have now
been decommissioned. Huntly, through
good engineering and adaptation, has
been made to last past what would be
a normal lifespan for a thermal plant.
There is now talk to push that past a
planned decommissioning date in 2030
due to the above issues. Without Huntly,
there would be energy shortfalls in
peak winter demand periods, with the
inevitable rolling outages to keep the
system in balance.

[ strongly suggest you keep your own
solar system well maintained for your
purposes and the wood box full!

Keep up the good work, great
magazine, I still have every edition!

Jon Mason

Add the finishing touch to your outdoor
space with this smart timber hose reel
cover. Finished in Resene Waterborne
Woodsman penetrating oil stain, it's
built for both function and flair, with
handy storage and a custom fit. A
simple weekend project that adds
polish - the perfect summer project.

v/ Cut your timber, paying
attention to the cut list and
your own requirements.

v Assemble, secure and build
the frame.

v Create the hose slot, side
hole and add any details

v Stain the cabinet with Resene
Waterborne Woodsman in
your chosen colour - we've
gone with Resene Pitch Black

v Hide that hose!

See how to make your
hose reel cover, plus cut lists
and step-by-step instructions at

Visit your local Resene ColorShop for all your
decorating needs and the widest range of
NZ-made paints, wood stains and colours.

MasterStroke

by Resene
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1,440 mm

1,320 mm

35 mm

1,080 mm

75mm — %

S 875 mm

utdoor fireplaces are great on a
cool summer’s night and even
better during the chill of autumn

and spring. But not everyone has
the space or the time to build a brick fireplace.
Chimenea are intended to radiate heat in all
directions. They are traditionally made of clay or
cast metal, but they can be made of sheet metal.
The issue with steel heaters, of course, is rust.
However, ‘corten’ steel is weathering steel that
is intended to rust to a point and stop. It is a
corrosion-resistant (‘cor’) high-tensile (‘ten’) steel
that will develop a patina of rust but not continue
to rust through. It is popular as a building

cladding and is often used for signs.

How to weld corten

Corten is the ideal material for an outdoor heater,
precisely for this reason. These heaters are quite
popular both here and overseas, and many of
them are made from folded steel. In this instance,
I didn’t have access to a folder big enough to bend
a sheet of corten, so I set about making a replica
of one and simply welding the parts together.
Welding corten, or any corrosion-resistant steel,

is an issue because the mild steel welding wire is
not as resistant as the steel itself, and it could rust
through in time. However, 309 stainless wire will
weld almost anything, and it’s the fallback MIG
wire to use when you aren’t too sure what kind

of steels you are welding. It will do one of two
things in this instance — either it will not rust and
provide some contrast to the uniform orange rust
of the steel, or it will be sufficiently well mixed
with the corten that it will rust at the same rate
as the parent material. Either way, it’s the best
wire to use with corten. However, 309 only comes
in a 0.9mm diameter wire size, so you will need a
larger MIG tip.

CAD design issues
I just moved to a new workshop and I didn’t have
any equipment for handling material. I ordered
a sheet of 3mm corten, which fortunately only
weighs 70kg, so two people can handle it easily.
I was keen to make sure that the heater could
be made from one sheet.
I tried to model the heater on CAD. I used
Onshape — it’s free and it works with Mac, but
I could not manage to create a three-sided

The Shed 124 Dec/Jan 2026

25



“I was
keen to
make sure
that the heater
could be made
from one sheet”

Laying out the parts
pyramid. My limited CAD skills defeated done before. I recently acquired a BOC very humid, and this will quickly wear
me, no matter how hard I tried. So I Smoothcut Plasma 40. This machine out the plasma tips through which the
made a mock-up of two sides using ply has a great rating online, and it’s very plasma jet is directed.
and worked out how best to lay them out compact and light. Plasmas require
on the sheet. compressed air — they work by ionising Air—drying equipmen’r
It wasn’t possible to lay out three air into high-temperature plasma. [ have a good compressed air system in
of the templates without cutting one The plasma creates a needle-like jet my new workshop, but it has no effective
slightly short; however, that suited the that easily cuts through nearly any air-drying equipment.
design, so I went ahead with the layout. conductive material. It’'s important Air dryers for compressed air can run
[ planned to cut them with a plasma that the air you use is free from oil and to some very big figures and are vital
cutter, something I confess I have not water. Compressed air is notoriously for manufacturing plants, but for little

Cutting the first section
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shops like mine and probably yours, they
are out of reach. The next best option is
a desiccant dryer. This is a filter placed
after a condensing filter that can harvest
some of the water. It contains a blue
desiccant (silica gel beads) that change
colour on reaction to water. I ordered a
new desiccant filter and installed it in
my shop, so it can be used as and when

I need a dry airline for spray painting or
plasma cutting.

The plasma cutter comes with a
regulator, so you can adjust the force
of the air. I set mine to around Sbar.
All that remains is to set the amperage.
This machine can cut up to 10mm mild
steel, and that would require 40A. The
3mm sheet can be cut with considerably
less, but I opted for an amperage of
around 25A. For small-gauge sheet
metal, you can simply drag the tip
over the piece, although I found that it
tended to miss bits, which may be due
to the composition of the steel or the
fact that dragging the tip in contact
with the steel is not a great idea. It is
possible to get tips that incorporate a
1mm standoff, and I'm looking out for
them now.

I found that I had to go over the cut
two or more times to take account of the
areas it missed. Overall, the cuts were
very clean and very precise until the
tip deteriorated, although in the entire
cutting, I only changed the tip once.

Cutting the steel sections
With the template firmly attached to
the work (I used some lead weights and
a clamp) start the cut at an edge with
the torch slanted. Bring the torch up to
90 degrees to the work and drag using
the template as a guide. Don’t go too fast
— you can see how the torch is cutting —
but don’t loiter either. This is a very hot
torch, and you don’t want to melt any
more than you need to.

I cut out the three sides and cleaned
up the edges with the angle grinder.
The upper surface of the cut pieces
was clean, but the undersides had slag
and solidified metal slag on the edges.
At that point, I realised that I had
intended to cut a relief into the base
of the sections to create feet for better
stability and to prevent too much heat

Cutting the last section

First section cut out

The Shed 124 Dec/Jan 2026
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Above and below: cleaning up the edges

The Shed 124 Dec/Jan 2026

transference to the ground, where it
might scorch a deck.

I cut one of the templates to create
this relief and recut the two sides. The
front piece didn’t require feet, as most of
it is cut away later.

With the piece cut to size, I arranged
two at 60 degrees with the help of a
block of plywood cut to that angle. I
tacked the two pieces together. I could
then fit the last piece in place and
measure the cutout for the opening. I
left a strip to be welded to the right-
hand edge. I cut the opening in the last
piece with the plasma cutter and cleaned
up with the grinder as before.

Fireplace shelf placement

Before tacking this last piece in place, I
cut a piece out of the remainder of the
sheet to act as a fireplace.

[ cut the piece to 60 degrees and to
about 650mm. This fits at 320mm from
the base. You can adjust this to your own
preference, but I felt that this was high
enough off the ground not to scorch the

base and to allow enough area for the
fire itself. P

“Overall,
the cuts

were very
clean and very

precise until the

tip deteriorated”




Tacking the sides

Plasma cutters

A plasma cutter is a relatively simple piece
of equipment.

The cutter consists of a hafnium electrode
and a tip with a very small hole that directs
the plasma jet. The tip can deteriorate
easily without clean, dry air. A desiccant
dryer is a good solution for drying air.

The front panel has a switch for setting the
airflow duration after cutting ceases and
an amperage adjustment.

Plasma cutter parts,
showing the tip, the
hafnium electrode
and the cap

B

~ Anin-line desiccant filter

The BOC -
Smoothcut e
Plasma 40 -  —

Stainless
309 MIG
wire




Sides clamped in place

Tacking the sides. The lack of a flat plane
made clamping awkward

Marking the cutout for the front

Welding the sides from the inside

To make it easier to weld, I laid
the piece down on its backbone and
supported it with sawhorses. That
meant I could fit the fireplace with
some persuasion and tack and weld it
in place.

While it was prone, I took the
opportunity to lay a bead of weld
in the ‘V’. The difficulty of this was
that it couldn’t be ground out, so I'm
not sure if it was such a good idea;
however, it won’t be readily visible
once the fire is in operation.

[ attached a strip, also cut from the
scrap, to the front of the fireplace to

‘%— s

(.

The sides and shelf welded




Cutting out the front

prevent embers from falling out.
With the fireplace in place, I set

the piece on its feet again and fitted

the front piece. This was not as

straightforward as I had thought.

Sheet metal has a tendency to warp,

and the fireplace had caused it to

bulge a little and dip in other places.

I managed to get one side (the

left) aligned and tacked it in

place. However, the other

side was not cooperating. I

laid the piece down on the “Sheet

ground again and used metal has

a shaped piece of wood a tendency to
warp, and the
fireplace had

- caused it to bulge

=== a little”
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Forcing the sides to fit

Tacking the shelf in place
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Clamp and wedge to pull the sides and front together

to force the side out. It required some
tricky manipulation with a clamp
and a wedge to force the two pieces
together long enough to apply a tack.
I also found that I had to use
another shaped piece of wood, cut to
60 degrees, to get the sides in place
between the tacks and at the ends.

R

Great rusty finish
With the sides tacked, it only remained

to weld up the seams.

I found the 309 to be harder than
mild steel, and I used a few flap discs
until I was happy with the seams. The
seams and the parts nearby had the
oxides ground off them, so I expect

The completed fire. When exposed to the weather, the rusty finish will appear on the surface of

the chiminea within a couple of months
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Shaped timber to align the sides to the front
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those bits to rust first. Unfortunately, I
was unable to get this project finished
in time to get it to rust. There are
ways to get corten to rust faster,
including applying acid, salt water,
etc., but none is really effective.

The only way to do this is to wait,

and it can take some months to get

a homogeneous coating all over the
piece. At first, it is often streaky and
patchy, but it will eventually rust to an
even colour. Using it will hasten that
process, too.

Safely sited

To complete the piece, I knocked up
a base from galvanised steel for the
heater to sit on and filled that with
rocks and gravel to help prevent it
scorching the deck.

[ also drilled a few 12mm holes in
the base to allow air to circulate —
not so many that embers could fall
through, though. I was prepared to add
more, but its first firing proved this
was unnecessary. The fire started well
and worked as intended, radiating heat
both from the sides and the open fire.
The added advantage to the chimenea
is that its small size means it can be
easily moved and repositioned on the
deck or in the garden.

It’s a worthwhile summer project and
can be achieved in a day or two in the
average workshop, not to mention being
an excellent excuse to buy that plasma
cutter you have always wanted. &



. e
I

~ORM 'ECH

3D PRINTING TECHNOLOGY

1 L
B g
.I .
i =) g 5
R i L | AT _" "B

o B . S . .._::-I: '--':.:'- .

" e L SN el '

ol e iy ek

il T S S S e

e AN g
ol iy iy e

W T LE o
T :s"'.: e oy

= . ‘=. - N j !
‘L‘l;"" ¥ tr o & DR,

- I F -_\H:'ﬂ,_.'. =y o LA 3, :il i f i L
& 8 i R g & £ e = S P ]
e e e T e LD -
P N P i ¥ ; . E., B, -7

. ST o e

PRECISION | INNOVATION | POSSIBILITY.

—ormtech is your trusted partner in advanced 3D
orinting. From rapid prototypes to production-ready
narts, we bring your ideas to life—fast, accurate, and
cost-effective.

FI'NZ’s biggest supplier too
Filaments, machines and parts

¥ High-Performance 3D Printing
Industrial-grade materials and precision
engineering for strong, reliable components.

FI' Rapid Prototyping
Go from CAD to concept in days, not weeks.

FI On-Demand Production
No tooling, minimal waste—just efficient,
scalable manufacturing.

FI Custom Projects
Complex, custom, or one-off?
We've got you covered.
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PROUDLY NZ-OWNED. PROUDLY PUSHING BOUNDARIES.
Visit formtech.co.nz | 0800 FORMTECH | Follow us @FormtechNZ
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The Shed magazine subscription
terms and conditions:

- Prizes/Gifts are as stated, not
redeemable for cash, and the
publisher’s decision is final. No
correspondence will be entered
into.

Prizes/Gifts are administered by the
participating magazine publisher.

If the subscription purchaseris a
gifter, prizes/qgifts will be sent to
the subscription recipient unless
requested otherwise by the gifter.

Prizes/Gifts are available to
New Zealand residents only.

Prizes/Gifts are available/applicable
for direct subscriptions purchased
through Magstore only and are not

applicable for third-party subscriptions.

Staff, friends, and clients (and
their immediate families) of the
publisher are not eligible to enter.

All entries become the property of the
participating publisher and may be
used for further promotional purposes.

- Prices quoted refer to New Zealand
addresses only.

« Prices quoted apply to subscriptions
purchased through Magstore only.

- Savings quoted apply to
New Zealand per-copy RRP.

- All Magstore magazine subscriptions
are non-refundable for whatever
reason. For our complete terms
and conditions, see magstore.nz/
pages/terms-and-conditions.

PHONE 0800 727 574 OR VISIT MAGSTORE.NZ
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Event news

Ayrburn Classic —
breakthrough event

By Quinton Taylor | Photographs: Quinton Taylor and Jonathan Paape
(Ayrburn Classic Chief Curator of Cars)

The Ayrburn Classic is

a category nominee for
the 2025 International
Historic Motoring Awards
Breakthrough Event of
the Year!

his prestigious award is to
be presented in London on
14 November.

The Ayrburn Classic shares
some illustrious company in the other
nominees — The Royal Automobile Club
Concours, Concours of Slovakia, Pearl of
India Rally, and Icons Mallorca — with
the competition to be judged by a team
of 38 international judges.

The nomination fully justifies the
establishment of this unique event in
New Zealand motoring circles, which
takes place in the Ayrburn precinct, part
of the Queenstown Lakes region.

Keen to return
We recently spoke with Dave Oshrey, the

winner of the Japanese Icon section of
the inaugural Ayrburn Classic, about his
stunning Datsun 240Z.
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“I thoroughly enjoyed being part of
it,” he said. “If you had told me then that
there had been other Ayrburn Classics, I
really would have believed you. It was so
good for a first-time event!”

From the outset, Winton CEO Chris
Meehan tasked his team with making
the Ayrburn Classic a world-class
event. At New Zealand Classic Car
magazine, we have received comments
from many entrants, the public, and
industry professionals expressing
their enjoyment of being part of, or
spectating at, the inaugural event in
2025, its fantastic conception, and the

mix of classics.

Come and join us

Chris Meehan is looking forward to the
2026 Ayrburn Classic and urges you to
come along and join in the fun, with
even more classics and better displays
and attractions planned.

“In our quest to have the Ayrburn
Classic recognised in the same realm as
Goodwood and Pebble Beach, we are
ever grateful for the incredible support
of all our exhibitors, our sponsors and
our guests. I am confident that the
talented team we have put in place to

run the Ayrburn Classic will put New
Zealand firmly on the map at this level
of classic car shows, which will be
something we can all be very proud of
and enjoy for many years to come. I look
forward to seeing you there!” Chris said.

On top of the nomination this month
comes the announcement of the amazing
gesture from the Southward Car
Museum, confirming it will transport
its Ferrari Monza 750 from Wellington
to be displayed at the 2026 Ayrburn
Classic.

Joining it will be a fantastic array of
classic vehicles you won’t want to miss.
From everyday classics that at one time
were the mainstay of the New Zealand
motoring scene, to examples of the very
best in supercars.

Don’t miss it. Come, bring the
family or a classic along over 20-22
February 2026, and enjoy the fun, the
atmosphere, those fabulous restaurants
and food in that unique Southern Alpine
setting, and, of course, see all those
amazing vehicles up close. i)

For further information, contact
marketing manager Ella James:

ella.james@ayrburn.com.



Resene Paint Expert
Jay Sharples shares his
advice for painting in
hot weather

Keeping you and your paint cool is important, so try to
avoid painting in direct sunlight. Overcast conditions are
best, but if a cloudless day stretches out ahead of you, a
good plan of attack is to start early, ahead of the sun, and
work your way around the building, keeping ahead of the
sun as you go. Take a break during the hottest part of the
day, for the sake of your finish as well as your health, or
use that period to prep, for example sanding or priming
surfaces.

Use shade protection where you can. A gazebo
or large sun umbrella will help keep you and
your Resene products cool, while allowing you to

continue painting even in the
heat of the day. Keep in mind that
if the surface you’re working on is
dark, it will get hotter in the sun
than light coloured areas. With this
In mind, it i1s a good idea to try to do
your darker areas when they are in
the shade and are cooler. And if you
do have to paint in direct sun, try to
paint the darker areas first before
they heat up. If darker areas are already very warm to
touch, give them time to cool down and work on lighter
coloured areas first.

Resene Hot Weather Additive will help combat
the effects of scorching temperatures on your
finish — add it to your Resene waterborne paint to

slow down the drying process
and give a longer wet edge. “Resene
Hot Weather Additive really helps
with the flow of the paint for a great,
professional finish," says Jay. Avoid
over working or overspreading the
paint as this will make it dry faster
and is more likely to lead to a streaky
or patchy finish. Paintbrushes need
to be considered when it comes to
painting in hot weather. Wrap your brushes in a reusable
plastic bag to keep them fresh during breaks. You can do
the same with your roller and roller tray too. If you find
your paint is drying too fast, which can be a common
problem during hot weather, Jay suggests lightly pre-
dampening your surface with water.

New Products and Tips

It’s a gas
Use industrial gas for your shed projects?
Chances are that you're paying ongoing
cylinder rental fees whether you're using
the gas or not.

Eziswap Gas works differently. It operates
a ‘cylinder swap’ system. Customers
initially buy a full cylinder of their required
gas or gas mix, use the gas, then swap the
empty cylinder for a full one, paying only
for the gas used. This way, customers avoid
paying any ongoing cylinder rental fees.

Worried about the initial cost? You can buy a cylinder of your
choice from the Eziswap Gas website (eziswapgas.co.nz) and
check out with Afterpay. Using Afterpay, you can spread the
cost over eight weeks (conditions apply).

With more than 57 swap centres nationwide, Eziswap Gasis a
better way to purchase industrial gas. It's also New Zealand’s
only 100 per cent Kiwi-owned, nationwide industrial gas
provider. Win-win!

weHd LE BH

HSECURAL

Halder hammers

For more than 85 years, Halder soft-face
mallets and forestry tools have been the
epitome of smart solutions and supreme
material quality. Made in Germany.

Available from Hi-Q Components.

Viking Arm

The Viking Arm gives you
unlimited possibilities to
work more efficiently and
with less manpower.

With a lifting capacity of up
to 330 pounds (150kg) and
the ability to lift and lower
with millimetre precision,
the range of applications is
virtually unlimited.

Available from
Hi-Q Components.
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Tiger Moths have a long and significant connection to New Zealand. Our
featured Moth — the first one to be built here in 1941 — spent decades sitting
In a shed following a crash on Great Barrier. In 2020, a dedicated group of
aviation enthusiasts decided it was time to restore this historic Kiwi icon

By Chris Hegan | Photography: Chris Hegan and Ray Cutt



I ———— [ ———————

T P
45?‘**-‘%& i“.s:m
s, _n“u -f.;.-:- .:,._-~?f'

-

L ""1 o g
- q.}\ kﬁh‘"h‘ﬁ h'hr} '*'\l\ﬁi'ﬂl w

11'.\\1

"Iu'll T.A“ : 2

ﬂ'L.A
SRR S vt R
:.'\"k_;..

g

" .....:‘_

"y, L oy
ﬁ'.‘ - g :Ej'-':-"%?'*.'::.:-“ s e T >
TN
St L , o W
. Wayne gives it a whirl
he bright yellow, immaculately continued throughout its construction.
finished biplane trundles In spite of the obligatory plate
across the sward, carving identifying it as an ‘Experimental
a triple trail in the dew- Aircraft’, this is all engineering and
heavy grass. It turns onto the tarmac science. No one doubts this bird
strip, the engine revs up flawlessly, and will fly, and indeed it does, lifting
the de Havilland Tiger Moth NZ-751 off smoothly and heading into the
accelerates briefly down the Ardmore clear blue sky, where pilot and team
aerodrome runway on its way to take leader Graeme ‘Woodsy’ Woods puts
to the sky for the first time in several it through its paces, its airspeed so
decades. The cliché is unavoidable: this low that it would only just outpace the
is, indeed, a historic moment. commuters streaming to Auckland on
There is no anxiety. Every nut, bolt, and the Southern Motorway below.

wire has been inspected and tested for
compliance with minute specifications, a Some’rhlng of a hYb rid
repetitive and expensive process that has The new Moth will join the New Zealand Woodsy undertaking a final pre-flight check
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Fokker DR1

Warbirds Association’s impressive
collection of vintage aircraft, ranging
from carefully preserved original planes
such as the World War II Corsairs

and Harvards to replicas built from
plans, most notably the Fokker DR1
World War I triplane, a faithful copy
of the fighter flown by the ‘Red Baron’,
Manfred von Richthofen, and the
Albatross DVa, a replica of the plane
flown in the Great War by Lt Hans

Bohning of Jagdstaffel 36/76 squadrons.

This DH82 Tiger Moth — DHNZ1 —is
something of a hybrid — wings, tailplane,
and control box are new, while the rest
has been restored from original. DHNZ1

was the first of a series delivered to the
Royal New Zealand Air Force (RNZAF)
from the de Havilland factory in Rongotai
in Wellington. It opened in 1939, first
importing whole planes and parts, and
then making complete aircraft. Tagged
‘NZ-751" and used to train pilots, our
feature Moth was released from the Air
Force around 1946, became ‘ZK-ATN’,
and flew until about 1967.

The Tiger Moth is by no means a
rarity; in the ’50s, almost 200 were
working here in the flourishing top-
dressing industry, nearly all flown by
former pilots of the RNZAF, and a dozen
or more restored examples are back in

the air. There is even a club for them,
but that doesn’t diminish the scale of the
achievement of Woodsy and his team.
He and a small group of enthusiasts have
been at this for almost five years.

The long journey

Graeme takes up the story.

“This one was owned by a guy called
Edward ‘Hank’ Hollick, a bit of a cowboy
by most accounts. He had land out on
Great Barrier and used it to cart his
timber out on it. It crashed one day and
finished up in the water off a beach.
Someone hauled it out of the water and
left it. A few years later, a guy called
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ZK ATN as a topdresser (photo: National Library of New Zealand)

Ian Insley decided to put a Tiger Moth
project together. He scavenged around
and accumulated a lot of parts, including
[via] a trip to the Barrier, where he got
a few bits off the wreck. When he found
out it had been DHNZ1, he decided that’s
what he would call his rebuilt Moth.
Don’t know whether he found the plate
or not. He had a good airframe and a lot
of parts, but he died in the "80s.

“Then an airline pilot called John
McDonald ended up with it and
started working with a guy called Stan
Smith at North Shore airfield, a very
knowledgeable de Havilland bloke, but a
bit hard to get on with — I should know:

[ did an NAC [New Zealand National
Airways Corporation] apprenticeship
with him.

“Smith and McDonald fell out, but
in the meantime, McDonald had had
new wings, new tail feathers, and other
bits made by Croydon Aircraft Company
in Gore. He also had an engine fully
overhauled.

“After they fell out, McDonald sold
it to someone else who also died, so it
sat in Stan Smith’s hangar for about
30 years. I used to go up and see Stan,
and around 2020, I thought it was time
something was done with it. It wasn’t
original — they had changed a lot of

- A perfect take-off after
e 60 earth-bound years
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Early days — bead-blasted and painted airframe

things. So a Warbirds benefactor bought
it for us at a good price. We got it for
$60K, although Tiger Moths peak out at
$130K. If you get one completely rebuilt
by Croydon, it’ll cost you twice that.

It’s all got to come to bits

“Although it was almost a complete
aircraft, it didn’t have any covering on
it, and the steel frame and other metal
parts had corroded.

“The tail had been sitting by the door,
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suffering the salt air and the Auckland

climate. The engine wasn’t in it. The

undercarriage was in place, but a lot was

in poor shape. So we took a good look
and said, ‘It’s all got to come to bits.’
“The steel frame had rusted, though
only surface corrosion, so we had that
bead-blasted and painted on the same
day with a two-pot EPG marine primer.
Had to do it that fast because rust never
sleeps. So we beat the rust and finished
it off in the grey that you can see now.

Turnbuckle and thread
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“That’s where it started. We
dedicated two days a week to it —
Tuesdays and Thursdays. Other times,
we would be working on some part,
trying to source bits. The Tiger Moth
Club is pretty strong; a lot of guys have
a lot of bits stowed away. I've got a fair
bit stacked back there” — Graeme points
to the back of the hangar — “although a
lot of it’s old stuff; if we can rescue it,
we do. People ring me now.”

The DH82 Tiger Moths, the biplane
version made in their thousands, were
originally supplied as trainer aircraft,
first to the Royal Air Force (RAF) and
later to many air forces around the
world. They were ideal because they
had a reputation for being easy to fly
but hard to fly well. An instructor on the
ground could easily pick the good pilots
from the mediocre or bad.

“Yeah,” agrees Graeme. “They can be
tricky. And they weren’t all the same.
It’s not like the old days. [Then,] they
didn’t mind if one had a bit of a bend on
it — just put another ring on it or another
undercarriage. Doing anything like that
these days would cost you a fortune [to
get it certified].”

Lots of little problems

The long job now coming to an end
never involved a major problem, but
there were little ones aplenty.

“We always have something. Right
now, we're dealing with an issue with
the barrels of these turnbuckles,”
Graeme says.

The Moth wing structure is kept rigid,
and its ‘ailerons’ (the hinged control
surfaces located at the trailing edge of
each wing) are controlled by a system
of adjustable stainless-steel wires, kept
tight with brass turnbuckles.

“We had it all set up, but on the final
checks, we found that there was too
much play in the threads,” he explains.

“It’s a bit of a disappointment for



Rongotai de Havilland factory (photo: National Library of New Zealand)

me,” offers Ray Cutt, a machinist who | 0.40" - 0.41" 0. 51"
describes himself as a “semi-toolmaker”, | !

“because I made eight of them.”

S — Mg

The problem was in the taps used to
cut the threads: “It’s a left-hand 2BA
tap — a rare thread. We didn’t think

3

|
f Post-Mod No. 125 Pre-Mod No. 125 \

FIG4 AILERON GEAR SHACKLES \

anything of it until the guys came in to

= ? x "
check it. Now we're scrabbllng to make It is advantageous to install the chain retaining clevis pins with their heads facing

towards the sprocket, and with washers under the split pins to minimise end float

¥
some more. I've got some new ones of the pins in the direction of the sprocket teeth.

coming. b. Reduction of Floor Stop Slot Length

“I give the turnbuckle a wiggle. The

At the fuselage floor slot (where the aileron operating lever projects downward

' : . 3 | below the cockpit floor) there should be positive stops to limit the aileron trave!
thread 01’11}’ .]USt moves in the barrelj 11 a - The original design did not feature any such stops but there are two subsequent
. . ileron stop block modifications. Superseded Mod. No. 101 introduced ash
car, it wouldn’t be a bother, but aviation s cations. Superseded Mod. Ne introduced a
g ? hardwood stops spaced 6.0" (152.4 mm) apart. The current Mod. No. 125

standard reduces the spacing to S" (127 mm) = 012" (3.0 mm). that 1s 1o > ¢

standards are at another level. It would -
(63.5 mm) £ 0.06" (1.5 mm) cither side of the aircraft centreline. Fi

miree % resbmp
kil L e LET™

probably be safe, but ‘probably’ is no good .
_ _ Shackle mod — a fine distinction
in a plane made of steel, wood, wire, and
fabric that might be doing a loop.”

“You don’t want to lose your rudder,”
adds Graeme. “You'd see Mother Earth
coming at you for the last time. Without
a rudder, these planes would probably

spin.”

Seemingly trivial issue
They are also dealing with another
seemingly trivial issue with possible

serious consequences. P

GPS — the sole external variation (Boeing Stearman in the background)
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Oiling upside down

Gipsy Major engine — good for hundreds of hours of flying

“See this shackle here,” indicates Ray.
“This works the ailerons. They’ve got to
be taken down about 40 thou’ on each
side. It’s an ‘AD’ — an Airworthiness
Directive — which came about because
the aileron control chain and cable,
which runs through the ring and out to
the connector here, used to snag on one
of the ribs. So you had to put a plate over
it, and they found that this then snagged
on the plate. These are original metal
parts, pre the AD, so they have to be
machined down to meet the new spec.

“That AD came out about 20 years
ago, but this plane’s been sitting around
for 60 years, so it never got done. When
we’ve done the work, we’ll bead-blast it,
paint it, and set them up.”

The plane sports a new coat of brilliant
yellow paint, a colour I have noticed
seems to be common on Tiger Moths.

“That’s the trainer colour for the
Air Force,” says Graeme. With the red,
white, and blue on the tail; the RAF
roundel on the fuselage; and the call
sign ‘NZ-751’, the Warbirds’ Moth will
be restored as much as possible to the
state of its deployment as the first NZRAF
acquisition from the Rongotai works.



New walkway

“The whole idea is to make it exactly as
it came out of Rongotai in 1941,” Graeme
explains. “OK, it’s got some modern stuff
under cover — you wouldn’t realise it,
but there are three radios in there — ELT,
VHEF, ADSB transponder — all hidden
away to make it original.”

The only externally visible variation
will be the small, white bubble of a GPS
receiver on top of the fuselage behind the
cockpit.

Peculiar engine

Time to take a look at the engine.

A peculiarity of Tiger Moths is that the
vertical piston engine is set upside down,
with the heads on the bottom and the oil
sump on the top, which necessitates an
oil pump to replace the normal action of
gravity and the piston rings.

When the plane was first designed in
1927, it was as a single-winged high-
speed air racer on which the cylinders
poked out of the top of the forward
fuselage, severely restricting the pilot’s
view; the subsequent Gipsy Moths had
the same configuration.

Someone had the bright idea of fitting
the engine upside down. At the same
time, the top wing was moved forward
to ease access to the front cockpit, and
the phenomenally successful Tiger Moth
was born. De Havilland set up factories
around the world, and they were made in
their thousands.

\

Headbanger

A
Instrument panel

The engine on the Warbirds’ plane
probably dates back to the war, but it has
been completely overhauled and is now
rated at zero hours.

“They’re rated for 1500 hours before
needing another overhaul,” says Graeme,
“but you wouldn’t get that out of it without
work. Around 700 hours, we’ll have to
take the head off and do the valves and
pistons. It’s a fairly simple job.”

Looking brand new

Looking over the body of the plane,
pretty much every part looks brand new.
“Every nut and bolt, somebody’s
worked on it,” says Graeme. “Look at
these” — he points to the walkways on the

e
......

wings — “we had a guy, Les Lewis, he’s

an old top-dressing pilot. He made those,
and we just painted them up.

“A mate of mine called Neville Hay
did all the instruments. He had been
chief pilot for Air New Zealand, but he
started as an apprentice, so I knew him
pretty well. We flew together. He did a
lot of his time on instrument panels at
the old TEAL [Tasman Empire Airways
Limited], so he did a complete rebuild of
both panels.” Minor blemishes aside, the
panels look as if they have just rolled out
of the factory.

Ray shows me a tattered old piece of
upholstery.

“That’s the original headbanger,” he
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explains, “and that’s what we had to that’s what we ended up with.” It is as the fabric and the paint.

work from. I made the wooden frame immaculate as you would see on a top-of- The fabric is a special polyfibre that,
and everything else, and I got my the-line custom hot rod. unlike with the doping system, is not
partner’s niece, who works at a custom ‘tautened’ (made tight, stiff, or stretched
car shop, to do all the leatherwork. So Fabric-covered WingS taut) by the application of liquid but is a
As with most aircraft of its era, heat-shrink material called ‘Ceconite’.

the Tiger Moth’s body, wings, and “We painted the inner side of the fabric
tail are made of a fabric stretched before we put it on,” Graeme says. “Then
over a frame, but the days of doped we painted the frame with glue and applied
cotton or linen are long gone. the fabric. The glue is also heat-set, so we
The team used materials supplied fixed that by running the iron over it. The
by an American company called external paint is a three-part system, all

‘Stewart Systems’, which supplied water-based, and you iron that to bring it
up to tension. You have to be very careful,
but it all worked. We’re very happy.”

“We” being a core group of four —
Graeme; Ray Cutt; Ken Birch, who did
most of the painting; and Mike Watson,
who did a lot of the engine work.

Skills aplenty
The core group has worked consistently
throughout the project, but there has been
no shortage of special knowledge or skills
from others when these were required.
“There’s a guy called Rob McNeill,”
Graeme says, “who has a 20-year-old
Moth that’s absolutely immaculate. He’s
come by and given us a few clues, and
as part of the certification, we’ve had
three different guys go through the
whole thing, check every nut and bolt.

Everything has to be spot on.” P

The old boys

-

\Ir

First fitting of fabric on fuselage Completed detailed fabric covering of the left side
of the fuselage



Want to put together your own

The Tiger Moth has to be New Zealand’s most
iconic aeroplane.

Anyone over the age of 70 will remember
having seen at least one in the air spreading
superphosphate during their childhood, and for
sheer numbers, they outstrip any other aircraft
made in New Zealand.

Parts of them are still scattered in nooks and
crannies throughout the country. Two complete
engines strapped to a pallet in the Warbirds’
vintage plane hangar were found after sitting in
a shed in Murupara for 60 years.

“It's amazing what turns up,” says Graeme.

“See that case there — that’s from an engine
| pulled from under a house in Opotiki once.

The Tiger Moth Club was down there on a fly-in,
and this guy rang us up and told us a plane had
crashed 50 or 60 years ago, and his father had
recovered the engine and stuck it under the
house. The thing was still there. Had good bits
on it. There are always some parts you can use.”

So much for parts, but someone has to know
what they are doing. By the time the plane is
built, it will be too late to start inspections, with
so many tiny pieces all having to be correctly
specified and installed.

“You'd have to have at least one certified
aircraft engineer on the job,” says Graeme —
and immaculate record-keeping.

Of course, you could just buy one, either on
the busy international market or, as Graeme
pointed out, the Croydon Aircraft Company will
do you an entire rebuild, but owning it is just
the start. Hangaring at Ardmore costs $800 a
month, and maintenance is never-ending. For
this reason, most vintage aircraft are owned
by syndicates. It is no mean undertaking,
but there is a gateway. The Tiger Moth Club
of New Zealand currently has around 200
members owning more than 30 planes; a
recent event included five Tigers and one
Gipsy. With connections to its UK counterpart,

the club constitutes a deep resource of
information, expertise and parts.

Putting a Tiger Moth together is an
undertaking well worth the thousands of hours
of work involved; watching NZ-751 crawling
through the sky was like stepping back in time.

The magic awaits.

Got an old one? Make a new one

Tiger Moth? It's ... possible

S A
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Custom-made seat-base toolbox

The seats have been modified by
Frank Parker, the Warbirds president,
who made wooden boxes for tools and
useful items that fit in the space that
used to be occupied by the parachute,
which the pilot used to sit on.

The consistent rule seems to be that
what can’t be done as a donation by
volunteers is extremely expensive.

“You see the frame around the
windows?” Graeme points out. “They’re
chromed, the top of the doors are
chromed, and the venturis, there on the
side. Those few bits cost $2200.

“We could have nickel-plated them,
but we had a bit of money thanks to a
benefactor. Reg Field had a big Lotto win
—he won $26M when he was 80 years
old. He became very interested in the
World War I stuff. He also paid for the
Fokker and Albatross replicas.*

Keeping it original

They have taken care to keep everything
as original as possible, even down to the
nuts and bolts.

“A lot of this we could have replaced
with American hardware made to
the AN standard,” says Graeme. “But
everywhere possible, we have used the
British standards — 2BA and Whitworth.
We were looking for some for the wheel
covers and I found some at home.

“See that elbow there? It’s got a hole
that has to be a certain size. What used to
happen is when the engine got a bit tired,
a bit of oil would drain down, and it would
sometimes block that hole. Then the guys
would drill it out. That’s all it took for that
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The smile says it all

hole to be too big, and the number-four
cylinder would run too rich. Simple things
like that you have to figure out.

“Actually, that solution came from
Jimmy Lawson, 93 years old and still
working pretty much full time for Aero
Technology, the aircraft maintenance
outfit. He’s an expert on these things, a
world authority. He rebuilt the magnetos
and the carburettor and gave us lots of
advice.

“Avspecs, the people who rebuilt the
Mosquito, they’ve got a heap of old
British stuff; they’ve helped us a lot.
They had rear bolts that we needed.
You can get them from England, but
you get one small bolt and it costs you
a hundred bucks. Just for one bolt,
because it’s got a British thread, it’ll be
high tensile, and you’ve got to have it.
You might be able to make it yourself,
but it’s not approved; it has to be
stamped ‘Marked for aviation use’.

“It’s so expensive — see that tyre
there? $2K. That pair there — $1500.

v '- - h.lh".'."r-—;"-—l'-.- "

They only fit on the de Havilland Moth
series. And after Covid, everything
doubled in price.”

The moment of truth

A few weeks later, I got the phone call.
“We're going to have a crack at flying it
tomorrow. You coming?”

Am I what!

With 10 gallons of gas in the tank,
Woodsy had planned to spend half an hour
on the first flight, but Wayne Thomas,
who has his own Moth, and I spent more
than 45 minutes gazing into the endless
blue before NZ-751 came in for a perfect
touchdown and taxied back to the hangar.

“She’s a bit tail-heavy,” comments
Woodsy, perhaps trying to maintain test-
pilot gravity, “we’ll need to have a look
at the trim.”

But the grin on his face says it all.
Job done. &
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Powered by the largest motorcycle production engine in the world, the new 2024
Rocket 3 Storm has pushed the limits again. Upgraded for a record-breaking 225 Nm of
torgue and boasting more explosive acceleration, phenomenal handling and impeccable
styling, it's a truly awe-inspiring ride. From $41990. + on roads.

Book a test ride at triumphmotorcycles.co.nz

FOR THE RIDE
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* The bike a couple
of months ago;
starting to take

RESTORING A

1952 AJS .

MORE SUSPENSION RESTORATION, RIMS AND
SPOKES, PETROL TANK, AND THE TIME HAS
ARRIVED TO ATTEMPT TO START THE ENGINE

NZSafety
Blackwootds

Peter realises less haste is called for, although keen to
complete the restoration. Feeling as though he’s playing
a game of Snakes and Ladders, with snakes appearing at
almost every turn, it’s definitely time for reflection

By Peter Barton | Photographs: Peter Barton
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A box of rear suspension parts to refurbish
and put together

- " _1.'4'.-'.":]."{"?‘ o

s

- i
P -
g

- ;!}: Y

i
L -

14
.

Py e e
e e

= .;J ._ S 1 Two front suspension cans and two rear;

S s G a0 e usual, this dents filled with brass and soon to be plated
;; rear end out of storage "SR seems to be a

B almost three years ago. Not "

S 1 the proper suspension R game of Snakes
" | and Ladders,
but with way
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ampot’ unit, almost finished. The slightly
y ring towards the right has to screw up
to the plated can against the force of the
nain spring. The unit has to stretch
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The front suspension cans.
One plated and the other getting ready

've continued rebuilding my old Earlier articles give some details of filling, and painting done; my last article
motorbike, which I had stored how I plated various bits, including mentioned that my existing, crucial, oil
away — mainly in pieces — for about suspension parts, and then how I seals (within the dampers) seem good.
50 years. started reassembling the Jampots’ and Time will tell.

If you have read my previous articles, Teledraulics with their springs and However, some new parts were needed.
you will know that the bike is a bitzer. damper systems. This article continues I bought some new leather washers,
Parts vary from Matchless 350 items to their story, along with other things. As which go at each end of the main springs
those from an AJS 500, and the years usual, this seems to be a game of Snakes inside the Jampots. Also, rubber bushes,
between 1947 and at least 1956. But and Ladders, but with way too many which fit in the pivots and attach the rear
[ call it a ‘1952 AJS, model 18S’. I've snakes. suspension system between the frame
rebuilt the bike so far using mostly and swing arm.
rebuilt and repainted/bogged parts, and joining the ]UmPOi club With the leathers in place, I could
electroplated some using my nickel- When the bike was on the road in the tighten up the threaded unions (after
plating methods. last century, it did not have the proper, adding oil to the damper cylinder). Care

My budget is very limited, and keeping original Jampots (named for their looks) was needed to ensure that the pivots did
in mind that this bitzer will certainly never — rear suspension. not distort during tightening. The home-
be a concours example of the marque How could I, without guilt, join the built clamps, for gripping the soft alloy
(1952 AJS by AMC), I'm having to keep Jampot club if my bike did not carry tubes during tightening, worked well; a
spending on newly bought parts to a them? But I did have boxes of old spare much better approach than that used by
minimum. Chromium plating is not an parts, including those for the correct a previous owner (maybe he/she had a
option, so 'm doing my own nickel plating. suspension. Cleaning, nickel plating, pipe wrench?), which left scars. P
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The car jack makes '
the two hinged
four-by-twos

spread apart,

thereby stretching

the Jampot so
the ring can be
screwed on using
my pin wrench

A bolt from the front suspension

has had another odd one welded
on, so it could be undone

......
......
!

Teledraulic
_guspension ™
parts laid
outjust |
waiting for " )
bitortwoof
leather

NZSafety

hension cans.
3oth plated to look OK
from a distance

“A much
better approach

than that used
by a previous
owner”’

Wooden clamps can grip
the tubes so they can be
screwed into each other

The little welded bolt
once fitted into the
central recessed hole in
the wheel leg. Not much
room for a socket to fit,
and the socket had to be
Whitworth with thin walls

Fitting the
lower cam
For each Jampot,
[ needed to fit the
lower, nickel-plated can
in place over the bottom of
the main spring.

For my ones, the can is held there by
a threaded collar (some models use a
circlip) which has to be tightened using
a pin wrench; I made one. To get the
collar started on its thread, either the
main spring has to be compressed, or
the Jampot system stretched (against
a smaller internal spring). I used the
second approach, with a car jack and
two hinged 100x50 timbers.

An observant reader will have
noticed that the threaded collar is not
plated nor is it painted. It has had an
oily wipe. I am a bit impatient to get
the bike on the road and to write about
new things for these articles. Now that
I have made my special tools, and I am
not relying upon the bike for transport,
[ can return to these smaller items
later. “Done once and done right” has
sort of gone out the window as far as
appearance goes. (Read on about the
wheel rims.) I would like to have some
kind of inner, Zen calm rather than
impatience, but time is pressing.

Jampots onto the bike: done.

The front forks

I also needed to purchase some parts for
the front suspension.

Proud Sponsor -
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Front wheel, full-width hub (alloy) with rusty
steel rim and galvanised spokes

Again, leather washers are required to
sit at each end of the two main springs —
these are now on order. The front forks
also need headlamp holder tubes, which
fit, one on each side, between the top
and bottom yokes. I bought second-hand
ones, which I sanded down and painted.
They had narrow, plated-but-rusty rings
top and bottom, which I popped off,
sanded, and nickel plated.

[ wanted to check on the condition of
the innards of each fork. Luckily, when
I dismantled them, they both still had
some oil in them; each stanchion tube
was clean, smooth, and shiny in the zone
where the oil seal would operate, and
each oil seal looked and felt good.

To get each leg of the front Teledraulic
system apart, [ had to undo a recessed
bolt (Whitworth; a narrow-walled socket
was required), which is found at the
bottom of the leg once the wheel and
axle are removed. I had to grind down a
socket to fit into the recess. It worked OK
on the first bolt, but it split on the second,
which wouldn’t move. To get the second
bolt out, I found I could just reach in
with an old, surplus bolt plus a welding
electrode and arc weld it onto the head of
the stubborn item. Now a decent socket
will fit onto this temporary extension.
Where there’s a will, there’s a way.

My previous article goes into other
aspects of the front suspension rebuild,
such as alloy repair, plating, etc.

As mentioned, [ am waiting for the
leather washers for the front Teledraulics.

Close up of the front hub: new oil seals
recommended

1

Electrolytic cleaning in washing soda (sodium carbonate, from a swimming pool supplies shop)

to remove chromium and some rust

Genuine British leather all the way from

England, I hope. Then the Teledraulics
can be installed.

The wheels

Now the wheels.

Several snakes in this part of the
game. I have six wheels to choose
from; all 19 inch and all rusty rimmed
to varying degrees. Only one of the
front wheels has a full-width alloy hub,
being a bit more modern. This will be
used for its better braking ability: the
bike is a bitzer anyway. It was the one
used on the machine 50 years ago, but

A “-**‘___ g . -

Rear wheel without the brake drum and
speedometer gears. Much rust
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I do remember that the bike had a bad
judder when travelling only very slightly
faster than the speed limit. I have faith
that with conscientious spoke lacing,
tensioning, and balancing of this front
wheel, there will be no judder. We’ll see.

Likewise, the rear hub, which was then
in use, seems the best. However, all the
rims are identical dimensions and spoke-
holes, as far as I can see, and so I de-
spoked the three best wheels. I checked
them on a plane table; no warping, no
problems?

Time for replating hubs, spokes, and

rims. P
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The larger rust patches were savagely dealt with; see the utensils. |
show the guttering | used in different stages.

| wire brushed the inside of the rims and painted them with rust Stainless-steel anode, dilute sulphuric acid, and negative wheel rim
converter/primer (just visible) in cleaning, ready for a plating attempt

V.

Left: Plating — the rim is negative; Watts’ bright nickel—plating electrolyte solution. The rim came out looking good, but there were problems.
Right: Copper plating on a rim, looking sick, sunburnt, and peeling

be worn. The electrolyte becomes loaded To get rid of more rust, I used a six per

CIEGning with yellow chromium salts, and these cent citric acid solution (citric acid from
For the first rim, I used an electrolytic are nasty and carcinogenic: eventually, the baking section of the supermarket)
method to remove chromium: rim as I'll evaporate the electrolyte to dryness with soaking and scrubbing. Then
anode, sodium carbonate solution as and seal the sludge in a plastic bag sanding. Sand blasting would have been
electrolyte, and stainless-steel cathode, before disposal. better — no scratching. But I don’t have
as mentioned in previous articles. A steel-wire cup-brush on a small the gear. I thought that the later, thick

Eye protection in all these processes angle grinder to clean up further. So far, copper-plating part of the process would
is most important; rubber gloves should so good. take care of that.

NZSafety Getting tothenut
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Nickel plating a rim

[ started a nickel-plating process by
anode cleaning the rim, by using a six
per cent caustic soda (sodium hydroxide)
solution and a stainless-steel cathode.

That went as I expected. I had a
decent-sized trough that the rims could
fit into, and plenty of caustic soda.

A short length of sloped plastic roof
guttering, with one end stopped, was
just big enough to fit the rim standing
up, and have the precious nickel
electrolyte covering a small part. The

rim was connected to the negative of

the power supply, and a shaped nickel

-
-
ik,
¥

tape (anode) to the positive. I didn’t
heat up the nickel solution (I tested
the guttering to see if it could handle
boiling water: it softened too much) —
a big mistake as it turned out. Every
couple of minutes, I rotated the rim by
one spoke space, and the new plating
looked good.

To finish, I rinsed the rim with (first)
cold water — collecting the rinsing, of
course — and then boiling water.

Copper plating
The next step was the copper plating.
Much the same process as the nickel, but

e | |

‘H-‘l v,

“I had a

decent-sized
trough that the

rims could fit
into”

copper as the anode and ‘acid copper’ as
the electrolyte. It seemed to work well at
the time, but later on it peeled like bad
sunburn — another snake.

I had much the same problem with the
steel hub for the back wheel: the first
nickel seemed OK, but the copper peeled
off again. Snake.

I sanded off the copper (and probably
some nickel) with fine 1200-grit wet-
and-dry paper, and then repeated the
nickel plating. Likewise for the rim.

This time I used a preparation step,
which had six per cent sulphuric acid
electrolyte, the piece as cathode, and

1. Small-scale plating attempt: a pad woven from nickel tape backs onto a plastic woven kitchen scouring pad and makes an anode (despite the
colour of the wire). Inside of the hub blanked off, the eyedropper keeps electrolyte flowing on the pad, the hub as the cathode. Not very successful.
2. Hub, half with copper, which eventually peeled. 3. Left alone, my early attempts at nickel plating the hub led to a fine surface rust. Blue nail
polish protects the brake-drum mating surface; wax filling protects the inside of the hub from chemical attack. Wax is melted out later. 4. A
successful nickel plate (like this one, done at high temperature) will protect iron or steel from being attacked by acid copper solution on a cotton
bud: a poor (or no) nickel cover will show as a pink/brown patch of copper

g boltsofitwith NZSafety
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1. | had 80 spokes to de-rust/de-chrome/

degrease: a busbar could do 10 at a time, |
but some spokes didn’t get good contact. ‘
The fifth and seventh spokes up from the

right did not fizz well and had to be redone. |
| suppose some time was saved, though.
2. Spokes on the left are cleaned, ready

for plating. On the right, they have been :
plated: the brass ferrules have gone silvery. ;
3. | selected the spokes with obtuse angles ;
(left) to fit inside the hub; more acute '
angled ones (right) to the outside. 4. Getting

ready for serious lacing (rear wheel). The

rim propped up off the bench on a couple

of cartons

stainless-steel anode. Things seemed
to work better at the time, but after a
day or two, I got what I think was fine
surface rust. Snake.

Citric acid did clean it up, though.
Nickel too porous perhaps?

Nickel plating with my Watts-type
recipe is meant to be done at about 60°C,
not room temperature. My shortcut
had to be abandoned: I needed to get
the gear (boiling-temperature-resistant
plastic; decent sizes) to carry the rim.

I bought a plastic pasta cooker from
The Warehouse, which would enable me
to get good penetrative plating (good
throwing power). Using 70°C, there was
some success with the hub, but the rim
still looks bad. My glasses continually
fogged up over the hot solutions, which
led to some despondency.

I abandoned this rim and decided to
use the other two, after cleaning and
de-rusting. Time is moving on, and
from a distance maybe (reflected in a
big shop window), things will look OK
(my approach as I outlined it in my first
article).

A total of 80 spokes

I started by de-rusting 10 at a time
using a busbar, sodium carbonate, and
steel anodes. The problem: it was hard
to tell which of the spokes had a poor
connection to the busbar and, therefore,
were not well cleaned.

Some spokes had been painted; I
sanded them clean. Other spokes had
been galvanised (zinc plated), so they

were dipped in dilute sulphuric acid

NZSafety Proud Sponsor -
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The first two spokes, inner ones, go in. Opposite each other and All inner spokes on both sides of the wheel plane are in, and the first outer
kept loose. Spoke holes in the rims give some guidance spoke (at the 12 o’clock position) establishes the remaining pattern

The front wheel had five

spokes fatter (like the “T abandoned
top one here) than all the R .

others. | distributed them this rim and
evenly around the wheel .

for balance. Some rim and deCIded tO use
hub drilling was required th e Oth er

Back wheel laced. The rim doesn’t look
”»”
two too rusty from some angles

until they stopped fizzing.

(Steel does not react as quickly I cleaned them The inner spokes (for the back wheel)
as zinc with sulphuric acid.) with a gentle metal have a more obtuse angle compared

[ used a high-temperature (70°C) polish, and the two hubs, with the outer ones, where they fit
nickel bath for the spokes. I made a two rims, and 80 spokes are ready into their holes in the hub. Two spokes
better copper busbar with countersunk for the lacing. The wheel rim goes off opposite each other (but on the same
holes to hang the spokes from, so I the bench onto a couple of cartons for side of the hub) lift the hub off the
could clean and plate six at a time. Still support. I made sure that all spokes bench. A little finger tightening, but left
a mistake: some did not have as good with their ferrules had oiled threads; loose. The remaining eight inner spokes
contact as others. Snake. therefore, they were easy to finger- are spaced evenly around the hub and

So, one spoke at a time. By now, the tighten. go to the appropriate (every fourth hole)
nickel tape was running out; scraps in the rim. Each hole in the rim had an
searched for. Some hydrogen gas came Reflﬂlng the SpOkES orientation, which is a clue to which
off the spokes as they were plating, [ started with the back wheel and its spoke it takes. The spokes remain loose,
about three minutes for each. Hydrogen inner spokes; if the outer ones were just finger-tight, at this stage.
embrittlement of the steel? Surely not done first, then the inners would be [ flipped the wheel over and did the
under this short timeframe. hard to insert later. 10 inner spokes for the other side. The

The Shed 124 Dec/Jan 2026
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spokes resemble tangents extending
from the hub. Then the outer spokes go
in, filling the remaining holes and giving
the familiar crossed appearance.

The front wheel involved much the
same procedure, but had had some
spokes replaced in the past; I noticed
that there had been five slightly
thicker, therefore heavier, spokes in a
cluster. I wondered if that had been the
trigger for past juddering? Anyway, I
distributed the five evenly around the
wheel (had to enlarge some holes in the
hub and rim), and I assume the balance
will be better.

Wheel tuning

Before ‘tuning’ the wheels (tensioning the

The first two spokes go in, front wheel spokes so that the wheels have no wobble
or eccentricity), the axles, bearings, and
oil seals have to be installed. The front
hub (alloy) had to be heated so that the
bearings could be pushed home. Happily,

no problems here.

To tune the wheels, I finger-tightened

all the spokes gradually and evenly (as
a first approximation) until I could feel
a little tension just come on. I have a
dial gauge, but opted to use the simpler
rubber-band method for adjustment: I
put a rubber band on a spare rear swing
arm, and put the wheel into it, the
rubber band just grazing the wheel rim.

When spinning the wheel, I could see
where the rim was touching the band
and where it was not. I used clothes
pegs on the spokes to keep track of the
movement. By tightening spokes evenly
and relaxing some on the opposite
circumference, I pulled the rim into a
circular orbit.

Then I could tackle the wheel side-
wobble. Tightening spokes on one
part, one side, of the wheel plane and
loosening their neighbours on the other
side of the plane served to reduce the
wobble.

I made a slotted screwdriver to fit into
the ferrules, but I also used a spanner

on the square shanks of the ferrules.

Repeating the processes, I got to the
After both wheels are laced, the next step is to tune each wheel. | reassembled the axles and P 5 P 8

bearings, etc., then | used a spare swing arm suspension out of storage to support the wheel point where movement was smooth,

NZSafety Getting tothenut
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The spokes
are all loose;
a slotted
screwdriver
can be
usedora
spanner on
the ferrules’
square shaft

For the tuning (tightening or loosening spokes to remove
wheel wobble and eccentricity), | put a rubber band on the
forks — spin the wheel, and it will rub on the band where the
rimis too close. Wobble is easier to see too. | used clothes
pegs to keep track of spokes and wheel position

({4 | A The rubber band
I wondered ' is visible. The

. /amiay - frontwheelinth
if that had been B :-chcround has been
the trigger -
for past
Tightening a spoke k. juddering”

ferrule with a
slotted screwdriver.

| used the same w\‘ &
screwdriver for |

adjusting the bike’s “L{ "
clutch springs ‘ 3 "“'l

I | .'rl "‘ I
= :

S, W

3 V

| tapped some of
the spokes with

a soft hammer
where they came
through the hub
if they didn’t look
properly seated

& boltsofitwith NZSafety
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nothing eccentric, and no side wobble.
Dynamic balancing is a different matter,
and that will have to be done when the
tubes and tyres are put on. Finally, all
spokes tightened evenly by a quarter

turn. I ground off any spokes pointing in

beyond their ferrule.

The home stretch?

It felt like [ was approaching the home
stretch.

Suspension and wheels are now
almost complete (just waiting for those

aforementioned leather washers from
England).

Of course, tubes and tyres are needed.

Electricals still to sort, but I can run
temporarily off a battery. Temporary
(rusty) handlebars, with some control
cables OK (ignition advance and retard;
throttle), but others still to replace
(front brake; exhaust valve lifter). All
the rear chain parts, plus rear brake
hub, chain guard, speedo gear drive,
cable and chronometric speedometer
are present, look correct, and ready to
install. More plating and painting at my
leisure, later.

Disaster. Another snake in the game.

The time came to fit the exhaust and
to try to start the motor. But first, I
decided to clean out any rubbish from

The Shed 124 Dec/Jan 2026

1-3. Various views of progress. Moving towards a big bolt-up, but the fuel tank needs de-
leaking; I’'m waiting for front fork leather washers. Wheels will go on after | save for tubes and

tyres, then | can get rid of the castors

the fuel tank using kerosene. I could
check for any leaks at the same time

(a mere formality, you understand).
Three leaks, and a bit more than minor
seeps. Work stopped for the day while I
recovered. No engine start-up.

I do have a spare tank, a fully
chromed one, but I would say it is in
worse condition. A time for reflection
(pun intended)?

There are options. Some are
dangerous. I will push forward and
write about any solutions in the next
article. Stay cheerful, stay tuned. &

NZSafety

Coming up in part eight
As well as an arrival of a solution
to the leaky-tank conundrum, |
hope that the leather washers
will be here: the front forks
completed and installed. The
exhaust header: cleaned and
added. Tank badges and knee
rubbers to go on, as well as
handlebars and controls. Budget
permitting, tubes and tyres.




Industry news

NZ SAFETY
BLACKWOODS

Taking care of business, bigger and better

here’s something pretty special
taking shape down in Drury —
and it’s set to raise the bar for
how Kiwis get the gear they need to get
the job done.
NZ Safety Blackwoods is building
a brand-new, purpose-built 18,000m?
distribution centre, fitted out with the

latest in smart automation and robotics —
the kind of tech you'd expect in world-
class logistics hubs. But it’s not just
about the technology. It’s about making
work safer, faster, and more reliable for
everyone who depends on quality gear
that’s there when they need it.

Once complete, the new Drury site | — __’ "L_IJ_J_'__LJ_J_ _|_L

will bring together three existing

distribution centres into one high- 2T e
UL R e A L i.f” g *iﬁMru

performance hub —improving speed, Artist’s impression of the new building situated at 22 Jack Stevenson Drive, Drury

accuracy, and supply certainty for

customers across the country. And right workwear from a huge stable of trusted and convenience.

out front, a brand-new trade centre will global and local brands. Big things are happening at NZ Safety
open early next year, making it easy for There’s more on the move too, with Blackwoods. From small workshops
everyone — from professional tradies the North Harbour and Blenheim stores to large worksites, they’re proud to be

to serious DIYers — to get hands-on relocating to upgraded sites this year taking care of business for everyone who

with quality tools, safety solutions, and — giving customers even more choice loves to build, fix, and create. &
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Arduino basics 102

EXTERNAL
COMMUNICATIONS

In the final instalment of this Arduino Basics 102 series, our electronics
wizard Mark Beckett shares some tips and advice on how to transmit data
over longer distances. There are many options and each has its advantages

By Mark Beckett | Photographs: Mark Beckett

n the last few issues, we’ve covered environment, and data, some options are 1. Understand the problem.

data transfer within a limited more effective than others. 2. Devise a plan.

environment. For this instalment Cost may be one factor, but given the 3. Carry out the plan.

in the series, I intend to offer a price of hardware nowadays, reliability 4. Look back (to see if it solves the
few options to send data over longer and user-friendliness may be more problem).
distances. important. George Polya wrote in his Projects are no different, and it starts

Like most things, there is no right or 1945 book How To Solve It that there are with understanding what you'’re trying

wrong, and depending on the distance, four steps to solving a problem: to achieve.
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In my application, I need to provide
status data externally in a hostile
environment with a 2.0-2.5m distance
between the source and the external
antenna location. The reception and
display to the user varies between
purposes (fixed or mobile), but each one
can use the same data.

I’'m not concerned with knowing if
the data were received, as the receiving
end can indicate if the message is stale.
Early on, I decided the topography of
the locations precluded a direct line
of sight, so a repeater is planned. This
removes the need to fit high-power or
high-gain antennas and will allow for
omnidirectional transmission.

So now that Step 1 is complete, let’s
look at some of the options.

Serial data
This is still a valid option to transfer
data.

One wire is ‘“Transmit’ and another is
‘Receive’, and you can have hardware
handshaking or simply rely on timing.
One big downfall is that the data rate
needs to be known. If the Sender (DTE —
data terminal equipment) and Receiver
(DCE - data communication equipment)
are part of a system, then that is easily
solved.

Because serial was being used in
different equipment, a standard was
developed in the 1960s, which became
RS232. The standard defines the

electrical characteristics and timing of

U F m nJ
! !
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TX . Sl S e

N ON .

CI
I

signals, the meaning of signals, and the
physical size and pin-out of connectors.

RS232 uses +5 to +15V for Logic
0 and —5 to —15 for Logic 1, and is
suitable for approximately 15m without
using special cables and techniques to
avoid noise. One thing that confuses
many people is the crossover. You
transmit on one pin and receive on
another, which means the cable needs to
CTrOSSOVer.

TTL (transistor-transistor logic)
serial uses the voltage levels within
the device (3V3 or 5V), and the
Arduino uses pins DO (Receive) and D1
(Transmit) — see https://docs.arduino.
cc/language-reference/en/functions/
communication/serial/. TTL serial is

really only useful to a couple of metres.

USB socket
The Arduino IDE connects via the USB
socket.

This connects to a serial to USB chip;
the serial side of this chip connects to
Pins DO and D1 (which is why I suggest
avoiding them in your projects). If the
board doesn’t have a USB socket, then
you’ll need a USB to serial adaptor to
program it.

RS232 and TTL serial have
limitations, mainly due to induced noise,
which can corrupt the data, but the
RS422 and RS485 standards specify a
‘differential pair’, which uses two wires
for send and two wires for receive. The
voltage on each wire is driven opposite,

L .

TX .

rx@m Arduino’

fritzing

which effectively cancels any induced
noise and can increase the distance to
1200m.

Just because serial ports on
computers have disappeared, it doesn’t
mean that serial communication
is not used or dead. Many systems
and commercial applications use
serial to communicate — for example,
DMX512, Modbus, and some building
management. The Wikipedia page is an
interesting read: https://en.wikipedia.
org/wiki/RS-485.

Using TTL serial

In my current Lift Trip Safety System,
[ use TTL serial to transmit status
information from one microcontroller
to a second microcontroller.

The second one controls the engine
solenoid relay by pulsing the output
pin based on the incoming data stream.
The idea was that if one microcontroller
locked up or failed, then the data
wouldn’t be sent or received, and it
‘fails to safety’ — that is, the solenoid
drops out, stopping the engine.

The Serial.print information uses
the Tx/Rx line and the USB chip to
send and receive information to the
Serial Monitor window in the Arduino
IDE. I've seen other uses where the data
are collected by the Arduino (or other
microcontroller) and sent serially to a
computer for either storage or further
processing.

Regardless of which RS standard is
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nRF24L017 Pinout

GND

Ground Pin
N
|:E'-‘~‘~ I:::I

When selected the module
will either transmit or receive

SCK—

Serial Clock /

MISC

It is used to send data
to the microcontroller

used, these only define the electrical
characteristics and not the protocol of the

data that are being sent and received.

Serial peripheral interface
(SPI)

This is a synchronous serial data
protocol used by microcontrollers
for communicating with one or more
peripheral devices quickly over short
distances ... Well, that’s the official

explanation.

nRF24L0T

nRF24L01

nRF24L01
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/ When this pingoes low, the mMu

begins listen ing on its SPI pmg@;
B~ MOSI

N

IRQ
Intrrrupt pin \\

But in reality, it’s a very useful method
of programming the Arduino and talking
to other devices. The downside is that
it can use six pins/wires (plus power),
and as some suggest, the wiring needs
to be no more than 3m (less in a noisy
environment).

SPI is the connection method, but
you still need software to talk with the
device or devices that are connected.
Luckily, there are plenty of libraries that
cover that. I've used SPI to send data

nRF24L01T

nRF24L01

nRF24L01

nRF24L01 s
ZN\

nRF24L01

nRF24L01

via an RFM69 433MHz transceiver and,
more recently, to communicate with

an nRF24L01 Wi-Fi module, which is
detailed following.

nRF2401
The nRF24L01 is a budget-friendly,
single-chip wireless device made by
Nordic that sends and receives radio
signals over short distances.

It works in the 2.4-2.5 GHz frequency
range (the same range used by Wi-Fi

nRF24L01 nRF24L01

nRF24L01 |

nRF24L01

nRF24L01

Library: RF24Mesh

Code 4 : Multiceiver Network




George Polya,
How to Solve It
(1945)

and Bluetooth) and doesn’t require any
special licence to use. This little module
can transfer data at different speeds:
250kbps, 1Mbps, or 2Mbps ... but enough
of the sales blurb.

They are cheap, easy to use, and
consume very little power, but the
maximum voltage is 3.9V, and at
higher RF power, they will exceed the
Arduino 3V3 regulator, so an external
3V3 regulator is required. Many of the
offerings from Asia show an ‘expansion
board’ which includes a 3V3 regulator
and reformats the pins into a slightly
more user-friendly arrangement.

When writing this article, I came
across this: https://lastminute
engineers.com/nrf24101-arduino-
wireless-communication/, which gives
clear instructions and explains the code.
This should get you started if you want to
explore these modules.

Where are the answers?

In my eFlags application project, we
needed to control signal lights at a
number of stations. The distance was up
to 400m. But as I discovered, there were
a few things to watch for, and sadly, the
internet answers were wild, varying and
sometimes just plain wrong.

Some examples don’t provide
information on what pin to use, or worse,
they show a drawing and then use
different pins in the sketch.

Understand
the problem

Carry out
the plan

They can be very susceptible to
electrical noise, especially from DC-DC
converters, which use a high-frequency
inverter. This can interfere with the
nRF24L01 or the aerial cable when close.

You need to shift a component on the
module to use the IPX external aerial
connector.

Use channels above 100 to avoid
normal Wi-fi signals.

If you try to use these at the higher
power setting, you need to separate them
by a few metres, as the receive section
has very little filtering and is easily
swamped by high RF levels.

ACK

One thing many examples don’t cover
is the ‘acknowledge’, or ‘ACK’, and how
it can be used to send data back to the
transmitting end without having to
swap roles. It is detailed at https://
circuitpython-nrf24101.readthedocs.
io/en/1.1.2/api.html, but it is confusing.
The RF24 library allows you to set
the number of retries. The idea is that
the receive-end sends back an ACK, and
once received at the transmit-end, it stops
retrying.
You can add information to this
ACK message, but you need to load the
information before the incoming data are
received.
In my eFlags application for controlling
lights at each station, I sent the ‘Status

Setting’ (1 = Green, 2 = Orange, 3 =
Red) for each unit every 1000ms (one
second). After the unit received the status
setting, it updated the ackData, and on
the next round, it sent back the status,
which updated the display. The reality
was the status confirmation was always
one poll behind, but in human terms, the
one-second delay was not noticed, so I
didn’t need to add anything special to the
process.

Using the ACK feature was much
easier than arranging for each of the five

remote units to send data.

Channels

There is some confusion about
channels, pipes, and addresses, which is
understandable. ‘Channel’ relates solely
to the frequency used. You could think
of this as a road, and providing both
the transmitter and receiver are on that
road, things should work.

The nRF24 has six ‘pipes’ that it can
receive on, but can only transmit on
one at a time. Think of a loading dock
where six trucks can pull up to the
incoming goods dock at the same time,
but there is only one outgoing dock to
load them. Nordic calls this ‘MultiCeiver’,
and you can read about it on page 35 of
this datasheet: https://cdn.sparkfun.
com/datasheets/Wireless/Nordic/
nRF24L01 Product_Specification
v2_0.pdf (strangely, I couldn’t find it
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nrf24L01 SPI connections

on Nordic’s website). While this talks
about pipes, the confusion is greater
than the knowledge gained, so just
follow the examples for a one-to-one
application.

The ‘address’ is any five-byte digit
or character (i.e., 00001 or Flagl in
my application). Every nRF24 on the
channel will receive the message, but
those with the right address will process
it. The rest will ignore it. Another
analogy is hearing a name called out
in a crowd; if it’s not your name, you
ignore it.

You need to specify channel, pipe,
and address for communication, and
the design of the chip means that
data are restricted to 32 bytes in a
single transmission. If you need to
transfer more, just send multiple
packets.

Many of the references suggest
a 1km range using the high power
and an external antenna; however,

I did find this interesting video of a
New Zealander (iforce2D) testing

the extreme range: youtube.com/
watch?v=4XRp7pkZgPM&t=471s.
Using Yagi antennas, he got 31km at a
decent data rate of 500—540 packets per
second.

The Shed 124 Dec/Jan 2026

Simple 433Mhz transmitters
and receivers

There are many 433MHz transmitters
and receivers available to use, and while
these provide a simple solution, they are
limited in their data and capabilities.

Back in December 2012/January
2013, I detailed a Home Minder which
used commercial wireless switched
sockets. A handheld remote sent out a
signal that turned the units ON or OFF.
Rather than hack the remote, I found a
library RC-Switch (https://github.com/
sui77/rc-switch) which had the ability
to decode the data. After some trial and
error and an Excel spreadsheet, [ was
able to sort out the codes and send them
to many more switched sockets than the
remote could.

RC-Switch suits simple codes rather
than random data, but this article
explains using RadioHead and provides an
example for sending a message: https://
lastminuteengineers.com/433mhz-rf-
wireless-arduino-tutorial/. The library
is based on earlier versions but supports a
wider range of platforms.

One major issue with 433MHz is the
overuse of the frequency and failure to
follow guidelines on data sending rates.
A good example is one place we had

GND
VCC

CSN
CE

MOSI
MISC

meetings at; we were warned to be next
to the car for the remote to work due to
the excessive 433MHz traffic in the car
park area.

The receivers used in simple devices
have little or no filtering and are
susceptible to RF blocking by strong
signals close to the frequency. This
means that in some situations, the
performance may not be as expected.
There are discussions on the forums
regarding range, and some say 20m
while others use a proper antenna and
get 50-plus metres.

If you're keen on 433MHz, then I
suggest using RFM69 or some of the
LoRa modules.

LoRa modules

LoRa (from ‘long range’) was developed
by the French company Cycleo, which
was acquired by the Californian
company Semtech.

The hardware is proprietary, but the
protocol is governed and overseen by an
open, non-profit LoRa Alliance, of which
Semtech is a founding member.

The low power, low data rate makes
this suitable for battery-powered
internet of things (IoT) applications and
the Meshtastic/Meshcore community,



Simple 433MHz transmitter
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and some manufacturers have been
quick to adopt it.

The radio units utilise the unlicensed
433, 868, and 915MHz frequencies
depending on the country and their
regulations.

UHF transmission relies on ‘line of
sight’, and LoRa is not some magic
bullet that goes around corners, but it
will perform with very low received
signal strength. To give some idea of
LoRa capabilities, the current record
for distance is 331km, while the
New Zealand record is 166km, both
using 868MHz and an omnidirectional
antenna at each end.

Communication between the Arduino
and the LoRa module uses SPI (similar
to RFM69 or nRF24 modules), which
means the distance between controller
and module should be relatively short.

Cable loss

It would be remiss of me to talk about

RFM69 mounted on Moteino

transmitting and receiving data without
discussing antenna cable losses.

The higher the frequency, the greater
the loss, and while some of the loss can
be compensated with antenna gain,
this can make them directional. The
easy way to imagine this is a light bulb
hanging from the ceiling which projects
light 360 degrees (or very close to this),
but if you add a reflector, the light is
brighter in the illuminated direction.

Wi-Fiis 2.4GHz (2400MHz) while
LoRa can be 433, 868, or 915MHz,
which means slightly lower cable loss.
Low-loss cables are available, but they

nrf24L01 module and SPI connections
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may not suit the connector on the
module or present problems within the
enclosure due to their size and bending
radius.

For my application, I need to have
the antenna mounted externally, which
dictates a cable length of 2.0-2.5m, and
the loss at either 915MHz or 2.4GHz will
be significant.

The current thought is to avoid
this by using TTL serial to a second
Arduino and an NRF24L01 fitted into a
waterproof enclosure. It will contain the
antenna and solve the issue of mounting
and waterproofing the antenna. P
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Onboard antenna

The module uses the onboard PCB antenna by default. The chip
inductors are soldered to 1, 2 as shown in the figure. If you need to
use the ipx carrier to pull out the external antenna, you can place the

chip inductors to 1, 3 as shown

Protocol
The dictionary has many different

meanings for ‘protocol’, but for
computing, the simplest I found was:
“a set of rules governing the format of
messages that are exchanged between
computers’.

Most published protocols you find
when searching are for the transferring
of data between computers (or server
to computer). Regardless of the method
of communicating (cable or wireless),
the receiving end needs to know what
the information represents; otherwise,
it’s just ones and noughts.

I12C, One Wire, and many others
have their own protocols and are based
on the manufacturer’s datasheets.
Many of these are published, but there
are others that have been reverse-
engineered and then used by others.

Back in The Shed Issue No. 108
(April/May 2023), I posted a link
where some clever people had reverse-
engineered a Wemo Belkin and were
using an inexpensive ESP8266 to
emulate it and communicate with
Alexa: toptal.com/arduino/esp8266-
arduino-tutorial-alexa-hack.

I've also seen Mitsubishi heat pumps
being hacked to allow for remote
control (other than the handheld
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remote): https://nicegear.nz/blog/
hacking-a-mitsubishi-heat-pump-
air-conditioner/. If you read the
comments, there are some links for
software and other info.

For the eFlag units, the message
format was just two bytes, a number
representing the unit and a second
representing the status for that unit.
For my Lift Trip Safety System, I
intend to send the current state, plus
the cause. With some juggling and
manipulation, I can get this down
to seven bytes (0-255), and it will
allow reconstitution into something
meaningful.

As far as my project planning
goes, | have reached Step 3, where |
implement it and check if it provides
the solution I need. It will solve the
biggest issue by providing status
information to the office, while the
others may require more work on

suitable hardware.

Summing up

So, data communication can take
many forms, and there is no one-
size-fits-all solution. The magic bullet
doesn’t exist, but the means to help us
achieve what we want are far easier

than in years gone by. &~

“The low power,
low data rate

makes this suitable

for battery-

powered internet of

things (IoT)
applications”

Useful links

https://docs.arduino.cc/
language-reference/en/
functions/communication/serial/

https://en.wikipedia.org/wiki/
RS-485

https://lastminuteengineers.
com/nrf24l01-arduino-wireless-
communication/

https://circuitpython-nrf24101.
readthedocs.io/en/1.1.2/api.html

https://cdn.sparkfun.com/
datasheets/Wireless/Nordic/

nRF24L01 Product
Specification_v2_0.pdf

youtube.com/
watch?v=4XRp/pkZgPM&t=471s

https://github.com/sui77/rc-
switch

https://lastminuteengineers.
com/433mhz-rf-wireless-
arduino-tutorial/

toptal.com/arduino/esp8266-
arduino-tutorial-alexa-hack

https://nicegear.nz/blog/hacking-
a-mitsubishi-heat-pump-air-
conditioner/




We supply brand-new machines and support every

You are never on your own when you buy from us.

AVAILABLE NOW |
Dune il
Jim Henson's Labyrinth y
The Princess Bride '
Portal

Weird Al

+ More titles available on request

Own a piece of pinball history. Ye Olde Pinball Shoppe is NZs home
of premium pinball machines for enthusiasts, collectors,
and families who want the ultimate mancave experience.

customer with delivery, setup, and ongoing maintenance.

Buying a pinball machine is a big investment, and we treat it

that way. We help with delivery, installation, setup, and continued
maintenance. Whether you are a first-time buyer or a seasoned
collector, you are backed by real local support, real expertise,
and genuine factory parts. Your machine is in safe hands.

Hamlsh@plnhallshoppe.co.nz
021618 431
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Tyler Dipper tries out the empty Fish Tales cabinet
before the transformer and fixtures go back in

STEP BY STEP By Simon Haxton | Photographs: Simon Haxton

BRINGING A PINBALL
MACHINE BACK TO LIFE

Unashamedly a huge pm ba" here’s a special kind of magic hide treasures beneath the grime — a
. . in reviving an old pinball diamond in the rough, waiting to be
fanatic, Simon Haxton hin born.
Shares hIS inSightS on hOW Each one tells a story — Since pinball first lit up the Western
to restore an old plnba" sometimes of decades spent flashing and world in the 1930s, countless models
. y clattering in a busy arcade, sometimes of have come and gone. Many now sit
maChme' It S abOUt respeCt’ years forgotten in a dusty garage. No two silent, their lights long dark, waiting
n0t perfeCtiO n, Wlth the are ever quite the same, and that’s part for someone to bring them back. That’s
minor flaws retained of the fun. where my process begins.
- - Every restoration begins with the
revealing a life well played same truth: a game must be judged Initial inspection - safety first
on its own merits. Machines that have Before I even think about powering on
been cared for, cleaned, and maintained a game, [ start with a thorough safety
can spring back to life with surprising check.
ease. But even a ‘dead’ game can [ examine the electrical path, inspect
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the mains circuit, and make sure every
fuse is correctly rated. It’s not just about
avoiding shocks — it’s about preventing a
single bad wire from frying a board that
will be costly to replace.

A mentor once told me, “Your best
tool is your eyes.” He was right. Careful
observation will save you hours of

frustration later.

For peace of mind, I run every machine

through an appliance tester — my go-to is
the Megger PAT150 — to confirm proper
earthing and insulation. Only when I'm
satisfied that the game is electrically
sound do I dare to plug it in.

The first boot - will it
wake up?

If the game won’t boot, that’s the next
mystery to solve.

When a pinball machine boots, its
microprocessor unit (MPU) runs a self-
check to make sure the system is ready
to play. If that check fails, you’re looking

“A diamond in
the rough,

waiting
to be

reborn”

x

at a fault somewhere deep in its data
circuitry.

Solid-state machines often have
a hidden villain: leaking batteries.
Early MPUs used nickel-cadmium
rechargeables to save scores and
settings. Later ones switched to AA
batteries — but either way, most are
long dead. Their leaked alkaline will
eat through traces and chips like rust
through steel. Sometimes it’s fixable.
Sometimes the only cure is a complete
MPU replacement — not cheap, but
thankfully they are available for most

eras.

Fault finding - patience is
required
Once the machine powers on, I'll either
start a quick game or run its built-in
diagnostics. From there, I list out what’s
working — and what’s not.

Broken switches, burnt solenoids,
weak coils — these are common and easy

The playfield and light panel
removed from the cabinet

A nicely prepped cabinet ready for new decals

to spot. The more challenging issues
hide on the circuit boards. Fault-finding
here can take five minutes ... or five
days. The key is patience, logic, and a
steady hand.

When I've isolated the culprit, I check
if I've got the replacement parts. If not,
it’s time to seek a product from one of the
many vendors supplying the enthusiast
market. P
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“Your best
tool is your
eyes”
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Two empty Fish Tales cabinets. One very badly faded from the sun’s rays.

s

The finished machine

Strip, clean, and polish - the
cosmetic revival

No matter the condition, every machine
benefits from a full playfield teardown.

[ remove the plastics, posts, ramps,
and rubbers, cleaning each piece as I
go. For the surface, I swear by Novus 2
and an old-school classic — Mr Sheen
(the original Australian formula, not the
New Zealand aerosol).

Older playfields (pre 1990) weren’t
built with modern clear coats. Many used
Mylar overlays for protection, which can
bubble or trap dirt over time. Removing
them risks pulling artwork with it, so
every decision here is case-by-case.

On older wood, where the paint is
delicate, gentle cleaning and a final
coat of carnauba wax can bring back a
beautiful sheen without damage. A little
wear tells the story of a life well played —
and that’s a patina worth preserving.

Deep restorations - when
things get serious

Sometimes, a playfield is beyond simple
cleaning.

I once restored a 1980s game where
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most of the art was gone — bare plywood
staring back at me. The solution I
favoured was a full overlay: sanding
down, applying new printed art, sealing
with clear coat, and painstakingly
reassembling. Hours of labour, but the
result was spectacular.

Others prefer replacing the entire
playfield with a reproduction, a used
original, or even new-old stock. It’s a
massive job, but worth it if you want that
‘factory-fresh’ look.

Modern touches - LEDs and
rubbers
Every machine I restore gets new rubbers
and LED bulbs.

I don’t use crazy colours — my goal
is a clean, stock look, just brighter and
more efficient. LEDs draw less current,
produce less heat, and ease the load on
the power supply.

With 150-plus bulbs in a 1990s game,
those savings add up fast.

Power and reliability

After decades of service, most power
supplies are due for retirement.

S Y.

I routinely replace capacitors, bridge
rectifiers, voltage regulators, and any
scorched connectors. If it gets hot, it will
fail — that’s generally the rule.

For safety, I also fit new power cords
and line filters. A shorted filter can trip
the mains and cause more damage than
you'd expect. These small updates make a
huge difference for reliability.

Cabinet care - the outer shell

A cabinet can tell as many stories as the
playfield.

Faded art, scratched paint, cracked
timber — they all show where the game
has been.

I'll admit: I'm not a cabinet guy. If a
game needs major woodwork, I bring in a
professional. Once prepped, I apply new
decals myself for a crisp finish. But often,
[ leave minor scuffs alone — that’s honest
wear, not a flaw.

Mid '90s and earlier machines had
screen-printed or stencilled artwork.
These deserve to be preserved, not
repainted. If the art’s still decent, let it
breathe. Restoration is about respect, not
perfection.

Maintenance for life

A clean machine is a happy machine. My
Ghostbusters (2016) has clocked 30,000
plays and still shines like new because I
stay on top of cleaning and replace the
steel balls regularly. Compare that with

a 1991 Addams Family, which might have
racked up hundreds of thousands of plays
in its lifetime — yet still runs strong when
maintained.

Pinball machines were built to be
played. Regular cleaning, fresh rubbers,
and timely part swaps will keep them
flipping for generations.

The reward - bringing back
the magic
For me, this is more than a process — it’s
a passion. From my first multiball as a
kid, on a Black Knight in Caesars Palace,
[ was hooked. Every restoration rekindles
that feeling. The lights, the sounds, the
physics — a blend of art and engineering
that no digital game can replicate.
Bringing a pinball machine back to life
isn’t just about fixing what’s broken. It’s
about honouring a piece of history — one
silver ball at a time. £
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THERE’S "NO
MONEY IN
' ENGINEERING”

Not your average travelling salesman, Mike Parker completed an
engineering apprenticeship and started designing manufacturing
machines, before moving into business ownership and a decades-
long interest in all things engineering — alongside a passion for
speedway cars. Nowadays, he uses his skills to create some

breathtaking small engines

By Ritchie Wilson | Photographs: Ritchie Wilson

ike Parker is a pleasant fellow to
have a chat with, and it’s easy to
imagine him being a successful

salesman.

He’s sold abrasives to engineering workshops,
wine to restaurants and bars, and nails and
fencing staples to hardware shops and rural
supply firms.

He talks fondly of his days on the road
representing a very large wine company. He
would design wine lists for restaurants, install
bulk wine dispensers in booze barns, run
wine tastings, and discuss new products with
customers.

A lot of this involved drinking the company’s
vintages, often several times a day, and after a
couple of years, this became rather wearying. He
then worked for Arrow Nails, a company owned
by his brother. Mike used the well-thought-out
marketing strategies he had learnt selling wine
(new packaging, two-for-one promotions, etc.) to
increase Arrow’s sales in the retail nail market
and to get shelf space in hardware shops.

At one time, the business made a range of
nails in steel, stainless steel, and silicon bronze
in a variety of styles for many applications. Mike
thinks Arrow Nails was among the first businesses
to supply stainless steel nails to the New Zealand
market. Today, only the fencing staples are made
in New Zealand — the other nails Arrow sells are
imported.

Not your average salesman

In some ways, though, Mike is a bit different from
the average commercial traveller.
he designed and built the

innovative machine that makes Arrow Nails’

For example,
fencing staples. This takes wire (made in
Auckland by Wiremakers) and cuts a short length
off, bends it over an anvil, slices points on the two
ends, and pushes the finished staple off the anvil.
All in one rotation of the machine’s flywheel.

Because of the clever design, the tools that
shape the staple’s points suffer little wear and
only have to be reground about once a year.

As a young man, Mike completed an
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Mike’s cam-grinding
jig. In concert with
his surface grinder,
the jig allows very
accurate grinding
of his miniature
engine camshafts.
The handle
simultaneously
rotates the cam
template and the
workpiece
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“He says
that there is

‘no money in
engineering’”
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A cutter-grinder jog made by Mike. It is used for sharpening lathe tooling

engineering apprenticeship in
Christchurch. And he has started and
run a couple of general engineering
businesses. As a minor sideline, one

of the businesses produced “about a
hundred” wood lathes. He says that
there is “no money in engineering”, but
his experiences have left lasting effects.

He can use his workshop machines
quickly and accurately, and he has
very definite ideas on the economics
of making things: if something can be
bought cheaply enough, there is no
point in spending time in the workshop
making it yourself. He also thinks that
the materials used in producing stuff
in the home workshop should be as
inexpensive as possible — preferably free.

For instance, the cast-iron cylinder
blocks of the model engines he builds
are made from a hefty round bar of
the metal, which was left by a previous
tenant in a workshop he rented. The
base of his shop-made surface grinder
is a very large lathe faceplate no longer
needed by his brother’s business.

He has a well-equipped engineering
workshop on one side of a double garage
beside his suburban home, where he
makes miniature internal combustion
(IC) engines. The shop’s medium-sized
metal lathe, small drill press, mill drill,




hydraulic press, and bandsaw are all of
Chinese manufacture.

An insurance write-off

The lathe was originally owned by
Arrow Nails but was thrown on its side
in the 2011 Christchurch earthquake,
suffering a cracked bed, broken
handwheels, and a smashed apron on
the cross-slide, causing it to be written
off by the insurers.

Mike repaired the crack by inserting
bolts across the bed and making a clamp
to pull one side of the crack into line. He
made new handwheels and an apron.

He says that he can reliably produce
components to an accuracy of “about

a quarter of a thou” on the repaired
machine. A ‘thou’ is a thousandth
(0.001) of an inch, which equates to
0.025mm. An ‘average’ human hair has a
diameter of perhaps two thou.

Much of Mike’s measuring equipment,
such as his 60-year-old Moore and
Wright micrometer, is imperial. His
Mitutoyo Vernier callipers and various
rules are metric, and he uses metric
dimensions in his drawings, but converts
measurements to imperial when doing
precise work. He says that he likes
imperial measurements because he is
“old school” and can use his venerable

Mike holding Ron Colo
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nna’s quarter-scale Offenhauser building manual

One of many
homemade accessories
that Mike uses to
improve the accuracy of
component machining
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micrometer for them, but he also thinks
the old system has some advantages for
precision engineering.

The mill drill is extensively modified
to give acceptable accuracy and better
usability. Its pillar has been replaced
with a more rigid one, and a more
precise table adjustment has been fitted.

It is hardly recognisable as the original

machine.

Making machines from
scratch

Mike has made several of the workshop’s

machines from scratch, making

extensive use of the scrap bin.
The most complicated is

“But

converts accurately forms a flat,

. measurements well-finished surface on a

L | . . . metal component. At its
. to imperial when . .
\ heart is a bench grinder

\\_1 dOng pPrecise which cost him less than
'.\H work” ¢ ,e $100. The grinder drives

C the surface grinder. This

a narrow 150mm diameter

""""" aluminium oxide wheel and is
firmly supported above a movable

base. The work is held by two

inexpensive on/off magnetic holders

Machinist’s vice (front) and a drill-

sharpening jig (back). Note that the mounted on the movable base.

vice doesn’t have a handle — Mike As the base is moved, the grinding
prefers to adjust it with a spanner wheel produces a ground surface on one
o face of the work. The grinding wheel

can be set at different heights above the
base because the grinder is attached to a

f‘;i.

hinged arm (made from a section of an
unsold wood lathe), which can pivot up
or down.
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There is a wheel dresser with a
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diamond tip incorporated in the design,
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which is used to true-up the wheel’s

1

e i el e mem o

circumference as it is worn. Mike has
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made three accessories for the surface
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grinder: a cylindrical grinder, a radius

grinder, and a cam grinder.

Grinding a model engine
camshaft

When a model petrol engine camshaft
is to be ground, it is set between centres
in the cam grinder attachment and
positioned under the grinding wheel.

As the cam grinder’s handle is turned,
the camshaft is rotated and the grinding
wheel rises and falls following a sheet-
steel template of the cam profile, four

. times larger than the cam being ground,

Surface grinder built by Mike. The main support is made from parts of a wood lathe that he made
when he owned an engineering business. The base is an unwanted large lathe faceplate



Fan engines

he first IC engines were single-
cylinder stationary engines
mostly powered by coal gas.

Eliminating vibration is difficult in a
single-cylinder engine, so these early
engines invariably had a large flywheel
to make them run a bit smoother.
Having more than one cylinder can
reduce vibrations, so a flat-twin or six-
cylinder in-line engine can be almost
vibration-free.

Both of these have been tried in
motorcycles (BMW boxer and Honda
CBX), but they have some drawbacks. A
popular type of motorcycle engine is the
V-twin mounted longitudinally, as in the
Harley-Davidson or Britten.

This fits very well in a motorcycle
frame and allows an uncomplicated
drive to the back wheel through a
chain or a belt. For a particular engine
capacity, two cylinders produce more
power than a single cylinder because
they can breathe more efficiently. In
general, more cylinders result in better
delivery of the fuel/air mixture to the
combustion spaces. This is taken to
its logical conclusion in Formula 1,
where 16-cylinder engines have been
campaigned.

Italian Alessandro Anzani began
making motorcycles in France with
V-twin engines in 1905. He then
inserted another cylinder in the middle
of the ‘V’ and produced a W-3 engine,
also called a ‘fan’ engine.

The cylinders were at an angle of
60 degrees to each other. The W-3
engine fits in a motorcycle frame
almost as well as a V-twin. In 1909,
Louis Blériot caused an absolute
sensation when he became the first
person to fly across the English

which is turning in unison with the cam,
the two being connected by a toothed
belt.

The pantograph-like effect of using
a much larger template is that any
slight inaccuracy in cutting out the
template is minimised, and the cams

Channel. His aircraft was a Bleriot
monoplane powered by an Anzani
W-3 engine. Anzani also made three-
cylinder engines where the cylinders
were at 120 degrees to each other,
forming an inverted ‘Y’; two of these
engines were later combined to create
one of the first radial engines.

In modern times, the Feuling
company in the US has produced the
W3, a 2.5-litre, three-cylinder engine
In @ W-configuration, using aftermarket
Harley-Davidson components. The three
cylinders are at a 45-degree angle to
each other — the same as in the Harley
V-twin, so the W3 is slightly longer. ‘W3’

Anzani fan engine

can be ground to within a fraction of

a thou of specification. The fine grit of

the grinding wheel leaves the camshaft
with an excellent finish. Seeing it in
action makes it obvious that a surface
grinder would be a valuable addition to
a metalworking workshop.

W3 fan engine,
made using
Harley-Davidson
components

IS a registered trademark of the Feuling
company.

In the 1970s, Moto Guzzi developed a
W-3 prototype, the W103, but didn’t put
it into production. Like the Anzani, the
cylinders were arranged with 60 degrees
between them. The engine is reported to
have had a displacement of about 850cc.

The advantage of a fan engine is that
It occupies much the same space as
a V-engine but has 50 per cent more
capacity. There are a few examples of
larger fan engines, such as the Napier
Lion W-12 aircraft engine of the 1930s,
which had three blocks of four cylinders

on a common crankcase.

The tool and cutter grinder also
incorporates a small bench grinder made
in China. This is used for accurately
forming the cutting edge of high-speed
steel (HSS) lathe tools. A complicated
drill-sharpening attachment has been
made for this machine. P
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Vertical belt sander
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‘All podium
winners at the linisher.
race had driven | ¢

Offy-powered
\ cars”

Yet another bench
grinder has been fitted

with a disc sander and a

A machinist’s vice
is another device that
Mike has made from
¢ pieces of scrap steel. The

finish left by the surface
grinder on the metal is very
attractive, and it could easily
be thought that the vice was an

expensive product of a large factory.

The Offenhauser engine

One of the most famous engines used
in racing in the US is the Offenhauser,
universally known as the ‘Offy’.

The design of the Offy — water cooled,
four cylinders, four valves per cylinder,
double-overhead camshaft (DOHCQC),
hemispherical combustion space, fixed
head, dry-sump lubrication — dates from
the very earliest days of Grand Prix
racing.

The Offy is the result of decades
of development of the 1913 7.6-litre
Peugeot L76 racing car engine, which
won that year’s Indianapolis 500 race.
The Offy has a fantastically successful
history at the Indianapolis Brick Yard,
winning a total of 27 times. Between
1950 and 1960, all podium winners at
the race had driven Offy-powered cars.

Offy-powered speedway cars in
New Zealand, such as Peter Lyttle’s
1947 Kurtis Kraft, which is displayed
in Geraldine’s Roger Mahan Heritage
Centre museum, use a different
Offenhauser engine, which has a smaller
capacity and has two valves per cylinder
rather than four.

About 20 years ago, Mike Parker
bought a book on making a quarter (1:4)
scale model Offy engine called Building
the ¥4 Scale 270 Offy: A Workshop
Manual; No Castings Required by Ronald
J Colonna (1990).

The 128-page self-published manual
described how to make a model of
the iconic engine from bar stock. Ron
Colonna, having worked for a couple
of years in a steel mill around molten
metal, preferred to avoid castings.
Mike’s engine is not finished — other
projects have got in the way — but the
end is in sight.



.

The major components of the Offenhauser engine

MIKE’S MODEL ENGINES

The 1:4 scale Offy 270 Engine

The 1:4 scale Offy engine has a 26.2mm
bore and 28.0 mm stroke, giving a
capacity of 60cc.

It has a compression ratio of 9.5:1 and
has a full-pressure dry-sump lubrication
system. The crankcase is barrel shaped,
and the five-bearing crankshaft is fed
into it from one end. The main bearings

are held in circular webs rather than by

the usual, relatively flimsy, bearing caps.

On the full-size engines, access to the
bolts holding the webs to the crankcase
was provided by ports in the side of
the crankcase; this wasn’t practicable
at quarter scale, so the webs on Mike’s
engine are fastened by bolts from the
outside of the crankcase. This design of
the main bearing is immensely strong
and gave the Offy a bottom end which
was almost indestructible.

In Ron Colonna’s design, the cylinder
head is separate from the block, as is
usual in IC engines, rather than being
integral, as in the full-size Offy. The

model engine’s main components are the
crankcase, block, and cylinder head. In
the full-size Offy engine, the block and
head being a single casting means that

it has no head gasket problems, so high
compression ratios can be safely used
and very high (over 40 pounds of boost)
forced induction pressures are possible.

To make machining easier, Mike has
sometimes not followed Ron Colonna’s
design. For example, the oil pumps are
external rather than internal. Most of
the machining on the engine is fairly
straightforward but requires a high
degree of accuracy.

One of the trickiest jobs was drilling
the 1.5mm diameter passageways
through the crankshaft pins and webs.
This also had to be done to the two
camshafts, which, like the crankshaft,
have had their journals ground on the
homemade cam grinder to the same
profile and specification as the full-size
ones. He started work on the engine
about 20 years ago, but due to other

Don Edmunds

Don Edmunds raced midgets
in California in the 1950s and
finished 19th in the 1957
Indianapolis 500, winning the
Rookie of the Year title.

The race that year was part
of the World Championship of
Drivers competition. He had a
bad smash in practice for the
1958 event and did not start
in the race due to his injuries.
He had worked in race car
fabrication, and after retiring

from driving in 1959, he set

up a very successful business
designing and building midgets,
sprint cars, supermodifieds, and
a large number of Super Vee
racing cars from 1960 to the
early 1980s.

Because of his success, his
cars were much imitated, and
the type of midget he produced
became known as the ‘Edmunds
style’.

In his later years, he restored
vintage speedway cars and built

intricate model cars. He died in
2020 at the age of 89.
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projects, including other engines,
progress has been slow.

Since he started the Offy 270 model,
Mike has completed and run several IC

engines. All are interesting.

Crocker-based Speedway
Engine - 2:5 scale

Mike was originally going to build a
model of the famous Crocker V-Twin
motorcycle engine.

The Crocker motorcycles, which
these engines powered, are amongst
the most sought after in the world — and
unbelievably expensive. They were
made in Los Angeles between 1935 and
1940, when Al Crocker then stopped
making them to concentrate on the
Scootabout motor scooter, which had a
small side-valve engine and an automatic
transmission.

While researching the V-twin, Mike
came across the 500cc speedway engine
that Al Crocker developed in 1933.
Crocker designed this to compete with
the JAP 500 engine at the racetrack;
however, he only built about 60 before
concentrating on the V-twin. The single-
cylinder engine is a typical inclined-valve
pushrod engine design of the
era, with a hemispherical
combustion chamber. At
least one of these engines
survives.

The model has a
bore of 38mm and a

stroke of 42mm, giving ﬁ.

a capacity of 48cc, A\
with a compression

ratio of 8:1. The

crankshaft is built-up,

with ball-bearing mains and
an alloy connecting rod running

directly on the shaft’s journal, as in small
Briggs and Stratton engines.

The engine has a total-loss oiling system
fed by a gear pump on the end of the
camshaft. The camshaft is ground to a
typical speedway profile. Mike says that he
used exposed valve gear on the cylinder
head as this looked better and was easier
to make. The ignition uses a points-type
ignition set hidden inside a dummy
magneto, in typical model engineering
fashion. The carburettor was from Ali
Express, costing $12; Mike couldn’t be

bothered making one at that price.
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The unusual W-3 ‘fan’ engine, designed and built by Mike Parker

C

The W-5 Engine

The W-3 engine has three cylinders,

arranged like three fingers on one hand
pointing upwards.

The cylinders have a 45-degree angle
between them. This type of engine is
known as a ‘W’ or ‘fan’ engine — the
cylinders poking upwards like three ribs
of a Japanese fan. All the cylinders are
above the crankcase, as it was thought
that the three spark plugs would be less
likely to be contaminated by oil. This

was called ‘oiling up’ in the early days
of motoring. Mike is sceptical that any
engine with good compression would
suffer from this.

This engine has a bore and stroke of
28mm, giving it a capacity of 52cc. It
has an ‘overhung’ crankshaft with only a
single main bearing. The connecting rods
are similar to those of a radial engine.
This involves a master connecting rod
for the centre cylinder running on the
crankshaft journal and two ‘slave’ rods



Single-cylinder push-rod engine based on
Albert Crocker’s 500cc single from 1933
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Wooden test pieces, made during the design phase of making the miniature engines

connected to the master rod for the two

outer cylinders. The valves are operated
by pushrods, the lubrication is by splash
and coil ignition is used. Mike designed

and built this engine because of its quite
novel layout.

The in-line twin
This engine has a bore of 30mm and
a stroke of 26mm, giving a capacity of
37cc.

It is based on an air-cooled VW

cylinder head and barrels — in effect,
a vertical half VW. Mike likes the

VW engine a lot. The crankshaft has

a 270-degree configuration for the
crank pins. This gives an exhaust note
the same as a 90-degree V-twin. Mike
designed the carburettor, and it has a

normal oil supply and a points ignition.

The valves are pushrod operated.

The side-valve single

Mike’s designs start, of course, in his

head.

He then draws the outline of the
design on large sheets of graph paper
(which he has had for decades) to get
measurements and angles. He often
then makes a full-size model of various
components — crankcases, cylinder
heads, etc., in kwila hardwood, to
determine if there are problems with the
design in three dimensions that are not
apparent in the drawings.

He says that he can produce these
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wooden prototypes very quickly,
spending only an hour or so on them.

He is then ready to start making swarf
as he machines the engine’s bits out of
aluminium billets and scrap cast iron
and steel. Much of the design is finalised
as he goes along.

At present, he is in the thinking stage
of a new design, which can be quite
lengthy. He was considering a two-
stroke with a rotary intake valve, again
an unusual design, perhaps somewhat
similar to the Vespa Sportique of the
1960s. Having made and got going a
few engines, Mike is a connoisseur of
IC engines’ exhaust notes. One of his
criteria for the ignition timing of an
engine is what the exhaust will sound
like. As many sheddies will know, Vespa
is Italian for ‘wasp’, and the Vespa was
given the name because its exhaust
sounded like an insect.

He has instead decided to make a
single-cylinder side-valve engine and has
already drawn up the main components.
It will have a bore of 28mm and a stroke
of 35mm. Like the W-3 engine, it will
have an overhung crankshaft — the
easiest type to make.

Mike admires the Scott Flying Squirrel
motorcycle, which had a two-cylinder
two-stroke engine with this type of
crank. The crankshaft is made up of
three pieces: a disc, which has the
journal offset on one side and the shaft
to the main bearing in the centre of the
other side.

The advantages of this design are that
it is relatively easy to make and that the
connecting rod’s big-end bearing doesn’t
need a removable cap because it can be
pushed onto the journal. A large washer
held by a bolt stops the rod from coming
off. The side-valve will have a high-
performance camshaft featuring steep
sides and an almost flat top. This fairly
extreme profile is practicable on a side-
valve engine because of the simplicity of
the valve drive.

One of Mike’s major motivations for
using his skills and precision machinery
to construct miniature IC engines is the
satisfaction he gets when the devices
first fire up and run.

Especially if it has an evocative

exhaust rumble.
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Mike Parker’s
speedway cars

Photographs: TJ Palmer — TJ Photos (TJPhotos.co.nz)

n his younger days, Mike Parker With the arrival of the internet, Mike
was a follower of speedway, was able to research vintage speedway
regularly attending the races at cars from the 1960s and ’70s. Then,
Christchurch’s Templeton Speedway. in 2004, he came across a classic TQ
Two classes of speedway cars are midget, built in 1976, for sale on an
the midget and the TQ midget. The online auction for $3K. He bought it.
midget has a maximum wheelbase of This was car No. 21.
76 inches (1930mm), while the TQ
midget has a maximum of 60 inches No. 21
(1524mm). The midget typically has a Powered by a Triumph Bonneville
much larger engine — up to 200 cubic supercharged 650cc twin engine, the
inches (ci; 3.28 litres) — than the TQ. car also had Hilborn fuel injection.
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No. 7 lifting a front wheel as it corners

It had been raced by well-known
Auckland driver Len Gardiner and later
by Glen Whittington from Napier. By the
time Mike acquired it, the supercharger
was gone, and the methanol fuel had
badly corroded the fuel-injection system.
The whole engine had to be dismantled
and the jelly-like methanol residue
cleaned out. He converted it to run
normally aspirated on 100-octane petrol
with an SU carburettor. Mike’s a tall
man, and it turned out that he couldn’t fit
into the TQ without it being extensively
modified, which including moving the
steering box and roll cage forward.

Mike became a member of the
Canterbury Vintage Speedway
Enthusiasts’ Club (CVSEC) and remains
a current member. The club provides the
facilities and opportunities to allow car
owners to run “spirited demonstrations”
in their vehicles.

He liked the car a lot and drove it at
local vintage speedway meetings for
about three years before selling it. It was
displayed in the Highland Park Museum
in Cromwell for several years before
being sold back to Christchurch.

Over many years, Mike has collected
a small library of books on home-
building sports cars, such as Ron
Champion’s Building Your Own Sports
Car: For as Little as £250 — And Race
It! (1996), PJ Stephen’s Ford Specials
(1960), and the 750 Motor Club’s Design
For Competition: The Special Builders

Guide (1966), so it isn’t surprising that
he decided to make his own TQ after
selling the Triumph-powered one.

One motivation was that existing
vintage TQs were not readily available;
another was that it is relatively
straightforward to build a reproduction
of a vintage speedway car compared
with making a road-legal car. After
much deliberation, Mike decided to
build a reproduction of a 1980s TQ. This

was car No. 7.

No. 7/

No. 7 was originally going to have a
V-twin engine, but Mike finally decided
to build a two-cylinder flat-twin half VW
engine.

These engines were used by some
competitors around the same time as the
full-sized midgets started using the four-
cylinder VW engine.

To reduce the 1200cc air-cooled
engine to 650cc, as required by TQ
rules, Mike removed two cylinder
barrels and cut the cylinder heads in
half.

A full-size crankcase was used with
the rear two barrel openings blanked
off. The original crankshaft was used,
with the rear crankshaft journal’s
oilway outlets being plugged and
running the connecting rods on the
front two journals only. The engine was
supercharged with an AMR 300 blower

and ran on avgas.

The basis of the car was a full-cage
chassis, which Mike bought for $80
after seeing it in a friend’s backyard. He
extensively modified it.

The steering box was completely
homemade using parts of a VW crown
wheel and pinion. This gave very direct
steering to the 10-inch Mini wheels.
Both front and rear suspension were
coilovers, with Harley-Davidson used on
the front and Suzuki on the rear.

The drive to the narrowed and locked
Morris Minor differential — commonly
used on early TQs in New Zealand — was
through a hand-operated VW clutch,
which acted as an in-out box.

This car was an easy vehicle to drive,
with the horizontally opposed twin
being much smoother than the vibrating
Triumph 650 vertical-twin.

Mike had a bad accident with this car
when it rolled after hitting a large hole
in the track. The roll cage went over his
arm and caused serious injuries to his
left wrist. Three operations were needed
to reconstruct the wrist, followed by
12 months of physiotherapy, leaving
him with reduced movement in this
wrist. The CVSEC made arm restraints
mandatory after this accident.

Mike sold this car about 10 years ago,
and it is still running at CVSEC track days.

Roll bar midgets
The speedway racers that most appealed
to Mike were the classic roll bar-type
midgets, which mimicked the body
design of mid-1930s open-wheel British
racing cars, such as the Austin Seven
Twin Cam.

These cars were rarely for sale, and
quite expensive when they were, so
he decided to build a reproduction of
a late-’60s Brisbane-built car, which
used a supercharged air-cooled VW
engine. This car was reportedly the first
midget to use this engine anywhere. It
is also believed that visiting American
speedway drivers were influenced by
this car and, just a few years later, the
VW-based engine became dominant
in Midget car racing in the US, until it
was, in turn, supplanted by in-line four-
cylinder engines.

Mike was able to obtain new
reproduction fibreglass Edmunds-style
body panels suitable for a classic midget,
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The VW-powered No. 88 passing another car

and so was able to design the car’s
chassis around these.
This was car No. 88.

No. 88

No. 88’s chassis involved twin-rails
with crossmembers, known as a ‘ladder’
chassis. It had a narrowed Ford Cortina
differential and a Ford 10 front axle.

The suspension was unusual: the
front axle was supported by quarter-
elliptic leaf springs and the rear by
Morris Minor torsion bars in a rather
novel arrangement. All the work was
done by Mike, including narrowing the
suspension’s differential and cutting new
splines on its axles. The car’s layout was
drawn, full size, on Mike’s garage wall,
in the best tradition of amateur ‘Special’
constructors. Traces of the design can still
be seen on his wall.

The motor was a petrol-fuelled
1600cc twin-port VW with a Japanese
Aisin SC12 supercharger. Twin 1%-inch
SU carburettors were used. The drive
was through a MKIV Cortina gear-box,
with only the third gear being used.

As we will see, the surplus gear-box

Giving a “spirited
demonstration”
on the dirt track
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cogs weren’t wasted.

A cut-down Range Rover driveshaft
connected the gear-box to the differential
— a very short distance. Like most vintage
speedway cars, it has only rear-wheel
braking, which was operated by a hand
lever. Mike reckons he spent about $10K
on parts, mostly from online auctions,
while building the car.

Speedway driving requires swift
driver reactions, and so the steering is
geared up by a ‘quickener box’. This is a
gear-box attached to the Cortina steering
box, which amplifies movements of the
steering wheel, making the steering
quicker. Mike made the one on this car
using gears from the Cortina gear-box.

This car performed very well and
was admired for its classic looks, but
Mike decided to sell it as he developed
rheumatoid arthritis, which made driving
difficult. The midget was sold to another
club member and later went to a new

owner based near Palmerston North.

No. X

If Mike were to build another vintage
speedway car, it would be a TQ
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No. 88 featured
on the front page
of the CVSEC’s
newsletter (photo:
Mike Parker)

Mike’s No. 88 midget under construction.
The engine is a supercharged air-cooled VW
(photo: Mike Parker)

powered by a 650cc parallel-twin, using
air-cooled VW engine components,
including the crankcase, cylinder head,
and crankshaft.

This would essentially be half of an
air-cooled VW engine, but unlike the
engine in No. 7, which used the front
two cylinders of the originally four-
cylinder engine, it would use the two
cylinders from one side.

It would run on petrol and be
supercharged.
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KUMEU HOT ROD SHOW

KEEPING THE WHEELS TURNING TOGETHER

s the engines fire up and the
chrome begins to gleam,
there’s a familiar buzz rolling
back into Kumeu this summer.

The Kumeu Hot Rod Show 2026,
running 16th, 17th & 18th January,
Is set to return bigger, bolder, and
brighter than ever — a celebration
of horsepower, craftsmanship, and
community spirit that has long
stood as a highlight on every car
enthusiast’s calendar.

For decades, this iconic event
has drawn gearheads from across
New Zealand and beyond — uniting
classic car lovers, builders, and
families for a weekend of nostalgia,
innovation, and good old-fashioned
Kiwi camaraderie. From roaring V8s
to meticulously restored cruisers,
the Kumeu Showgrounds will once
again become a living gallery of
automotive art, shining a light on

the passion and dedication that fuel
this vibrant scene.

But 2026 isn’t just another
year. It’s a year where the show’s
message carries extra weight. In
tough times — when costs are
climbing, workshops are under
pressure, and small businesses
are feeling the squeeze — the
Hot Rod community has a unique
chance to rally around one another.
Events like Kumeu aren’t just about
showcasing machines; they’re
about keeping the spirit of the
industry alive. Every ticket sold,
every handshake shared, and every
local supplier supported helps
sustain the networks that make our
motoring culture possible.

As organisers prepare to
open the gates, there’s a shared
understanding that this show is
more than an event — it’s a lifeline.

[ MAKE YOUR
DREAM CAR

Aﬁ’j

REALITY! - M

B Real Rides is a full servica restoration v
»;?" - _ﬁ Jﬁwmr!ﬂorv and customis

It’s a reminder that behind every
polished hood and roaring engine
is a team of passionate people

who rely on each other to keep

the dream rolling. Whether you’re

a seasoned builder, a weekend
tinkerer, or simply a lover of chrome
and curves, your presence makes a
difference.

So, dust off the deck chairs, pack
your sunscreen, and rev those
engines. The Kumeu Hot Rod Show
2026, January 16—18, promises a
weekend of nostalgia, excitement,
and unity. Let’s show that even in
challenging times, when we stand
together — as mates, makers, and
motorheads — this industry will
keep on cruising.

Kumeu Hot Rod Show 2026
— January 16th—18th, Kumeu
Showgrounds. Stay tuned and
support local.



Off the grid

THEIR GIB

Just like Alice, Murray often finds himself heading down rabbit holes — not to
Wonderland as such, but more ‘What-is-this-and-who-made-it-land’. Happily,
the internet ably helps with discovering patents and tool makers from
decades gone by. And then there’s Bathurst to fuel his thinking on why we
are definitely heading for a future needing simply-maintained tools

By Murray Grimwood | Photographs: Murray Grimwood

My kind of eye candy




n the last issue of The Shed, Issue
No. 123, I touched on identifying old
machinery worth saving; I’'ve been
doing more since and learning as I go.
I didn’t know what a ‘gib’ was until a
few weeks ago. Jib’, yes, I've hoisted a few,
but gib? No, although I've used many over
the years, unwittingly. If you’re tracing old
machinery history-wise, patents are easily
accessible, and this pathway often leads to
learning about the people behind the item to
which we are giving a new lease of life.
During this period, I watched the rain-
soaked Bathurst race too, which put this
identifying and saving of useful tools into
perspective.

Metal shaper?

I'd never heard of a ‘metal shaper’, but when
[ paid a visit to the Otago Model Engineering
Society workshop and was shown one that
was surplus to requirements, well, I had to
put in a tender, didn’t I?

I've talked of ‘Sheddie eye candy’ before;
for me, this machine took it to a whole new
level. It cost me a membership, too; more on
that in a later article. It was clearly missing
the screwed-in half of its pulling lever; later,
[ would find it was missing something else
as well ...

Drummond Brothers - they

could have been the No. 8 Kiwis

My first task was to identify what and who
— the manufacturer’s badge having been lost
(although the screw-holes are still there).

I soon identified it as a Drummond and
further homed in on it being the more
common Mk2.

Arthur and Frank Drummond formed
Drummond Brothers in 1900 to manufacture
lathes of their own design. In 1902, they
reorganised as Drummond Brothers, Ltd.
They were among the first to bring lathes
within worker-wage reach, doing so by
applying a good deal of lateral thinking.

By 1908, they had developed and patent-
protected a seven-inch hand-operated metal
shaper to add to their range, lately described
as “a splendid example of late Victorian
engineering” (I couldn’t agree more).

Whoever had lost/removed the badge
had thoughtfully hand-stamped the serial-
number — ‘786’ — into the carriage face. They
made around 900, finishing in 1939; this one
would have been made late in 1928. Who
knows how many still exist? Having gone

Back together — it deserves a better piece of tool steel (in red)

Hand-stamped serial number
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Still readable after all hese years Close-up of table-slide gib (centre)

well down the rabbit hole, I came away Further inspection showed they were
feeling slightly smug; it seems these adjustments for little strips of metal
were about as good as it gets in the being used as wear-slack taker-uppers.
hand-operated scraper field. Both my lathes — a 1950s Acorntools
that I’'ve used for more than 50 years
You can tell an engineer by and a 1900-ish belt-driven Brown Bros
the cut of their glb monstrosity — have them, but I’ve never
One of the eye-candy features was the taken any notice and, by association,
wee tappet adjustors all over the place — never adjusted them — or had to
six rows in all. (although Dad may well have adjusted

The gorgeous table-advancement mechanism Nice detail — tinplate covers keep swarf from the table-slide

b

As it arrived: empty gib slgilewer right

T-head bolts hold the vice in slots (see tinplate photo). Often, the pointy flanges are broken; not so here. Hole through
casting (top left) allows shafts to be held for spline work




the Acorntools in the period that he
owned it).

It followed that I'd never asked what
they were called. This wee scraper,
though, was missing a strip (an upper
one for the actuating slide), which
happened to be crucial; without it,
the scraping tool could not be guided
accurately. Indeed, there were round
marks where the slide had sat hard

—
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-
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No name but lovely detail

Old and

new — the
existing upper
gib (bottom)
and the
replacement
for the
missing one.
Dimples
locate it on
the adjustors

against the adjustors — suggesting that
someone had tried to use their threaded
ends to do the job alone; an impossible
ask.

That guide was called a ‘gib’

A little net-time revealed that theyre
called ‘gibs’.

Having Googled them, [ went down
another rabbit hole; what to make one

A

a
s SR ———————— e
- .
T

“Without it,
the scraping

tool could
not be guided
accurately”

from? How to adjust them? Turns out
cast iron might be best — but I settled

on brass and bought a strip fat enough
to mill down. I learned anecdotally that
Henry Ford eliminated gibs completely —
in frustration at the worker time wasted
adjusting them. He regarded wear-slop
as more acceptable than adjustable
accuracy! Go figure.

[ traversed my make-a-gib options;
the shaper’s stroke obviously wasn’t long
enough; passing across the lathe seemed
fraught, and I had sort of decided to
use a mill bit in the drill-press, when
... we had a pizza gathering — as we do
around here — and someone’s partner
turned out to be a mill-owning engineer.
He offered to make one, took away an
imprint of the adjustor bolt pattern and
the opposite gib as reference.

Forty-eight hours later, the new one
was in, and I've just added another
name to my network. That wee mental
exercise showed up the limitation of a
seven-inch shaper: lack of travel. Still,
it will have its uses, spline and gear-
cutting being interesting possibilities.
Whatever, I guarantee that it will still
be functional in another 100 years,
although the present motor probably
won'’t be.

Another back story, this time
apump
[t was advertised as a ‘windmill head’. It
wasn't.

But I thought it intriguing enough
to grab anyway. It’s actually just a
leather-cupped double-acting pump.
Clever enough and aesthetically
pleasing enough, but just a pump. As
to identification, the casting merely
said ‘PUMP’ and ‘DUNEDIN’ — so it
hadn’t come very far. But it also had
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‘Pat No 74683’, which research showed

was submitted in July 1935 and
Double-acting published in January 1937.
pump (right)
canexit leftor t_
right. Beautiful . - Francis Augustus Stempa, and a

1

The name on the patent was one

thoughit s, o -~ e quick search of the name returns an
| reckon the - - = - 2

ubiquitous YD IBUAERIH | s -
Renown | | - prior; it seems Mr Stempa perhaps had
pumps are | '~ s a problem with the bottle, along with
superior | ='

design-wise

Invercargill court case a few years

an obvious talent for design. There is no
serial number, and I wonder if this was
the only one made? It is certainly likely
to be the only one still existing.
Essentially, we have an old-school

village hand pump, pulley driven via a
crank pin and slide, on which someone
has already done a nice do-up job (I'll
swear that paint isn’t original). I thought
about driving it with a windmill, but it
is easier to turn windmill rotation into
up-and-down reciprocating motion up
at its head, to allow it to align with the
wind (the alternative would be bevel
gears either end of a central vertical
shaft). Seems silly to turn up-and-down
into rotational then back into up-and-
down, just for the sake of using the
machine. Or I could put a handle on the
pulley and turn it into a slightly more
complicated village pump. We'll see ...

| | - Useless?
¢ | . Ber iy , ‘
The R R TR e [ have two other pieces of machinery
unlqueness Of P — i which I cannot think of a use for — but
B SRR LS L SRR R . C g R which are too cute to let go, and besides,

thlS deSIgn 1S S AR T one is probably the last remaining
the Statlonal‘y :*.':.5 4 o example. That one hangs in our hallway,
central ClOCk” :" ..32 At just because. I get visitors to guess what

it is — some go close!

Tracing it took some doing, but
ended at NZ Patent No. 3138, issued
20 July 1888. Albert Gundersen was a
Christchurch watch-/clockmaker, and
his machine is described as a “marine
electric tell-tale clock”. A wind-up clock
has a ‘face’ to which a printed circle
of paper was attached daily. There is
a row of solenoid-actuated pins which
can prick the paper as it passes. The
solenoids are actuated in turn by
switches at remote stations. All this

apparatus was merely a way of checking

that nightwatchmen had actually been
doing their rounds, and when!

As I found it, there was one circle
of paper still attached, which I have

photographed and copied; it says ‘male

ward’ in the centre. I know that at

A fresh printed disc for every night — all that effort to prove someone was doing their rounds...
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Pre-1900 perfection: you can tell he was a watchmaker. Lacquer has kept the brass untarnished for well over a century

least one of these went into Sunnyside
Hospital, but suspect that the one I have
came from nearby Seacliff Hospital

(the only local institution old enough,
by some decades). The workmanship

is exquisite — as you'd expect from a
watchmaker — and the electrical portion
must have been state-of-the-art. (This
being before dry cells, my first question
was what voltage and from where? A
hint may be found in the history of
Christchurch telephone services: the
government demanded at least 30
subscribers for an exchange to be viable;

it found them in Christchurch (including

the local asylum), where the first
exchange opened on 1 October 188]1.
Did Mr Gundersen tap into that?

The uniqueness of this design is
the stationary central clock; usually,
nightwatchmen carried bulky recording
clocks with them and inserted
differently configured keys at different
stations.

Mr Gundersen sailed for Norway
‘for his health’ in 1910, and died a

year later. I'm not sure [ agree with

the surveillance ethos of the machine,
but 136 years later, I salute his maker
abilities. I have no idea what to do with
it, though. If I put a switch in the kitchen
for her to prove when she’d been there,
chances are, there very quickly wouldn’t

be a she. So it hangs on the wall as a
talking point.

True to type

The other cool-but-useless item is a
hand-driven circular chopper, complete
with a mitre table. P

It was used to shave lead type — what can it be repurposed for?
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It had me beat use-wise; did it face
off end-grain timber? Then, in one of
those serendipitous moments, I asked
a person exhibiting vintage machinery
whether he had any idea. He walked a
dozen paces from his station (he was
demonstrating a big old thug-a-thug-a
Lister stationary engine) and pointed
to an identical one sitting obscurely on
a shelf, along with some lead printer’s
type. Apparently, it trimmed up blocks
of type so they would nestle accurately
in a laid-up page. So now we know. I can
only think of using it to slice cheese —
but I guess you’d want to wash it first!

The takeaway
There are limitations to all machinery.
Wear beats everything in the end;
some of the newer stuff might last
longer from new, older forms were more
likely to be repairable; solidity always
trumps flimsy. The passing of time has
also weeded out weaknesses; if it’s still

working after a century, chances are
it’ll be working after another. But some
purposes — like lead typesetting — are
permanently obsolete.

[ look at them all in the ‘can-it-be-
kept-going’ light, seen through an off-
gridder’s ‘will-it-be-future-useful’ lens.
That pretty much rules out chips and
programming (those new to this column
can catch my energy/entropy philosophy
by typing my name into their search
engine, followed by: Interest.co.nz).

[t almost certainly rules out battery-
driven anything (I’ll bet that sentence
brings a concentrated howl of protest!).
Then I ask if the designed-for purpose
will be future-valid, or if the item can
be repurposed to be so. The limiting
factor is more likely the tool bits rather
than the tool holder; the drill bits rather
than the drill-press, in other words. The
grinding wheels rather than the grinder;
the hacksaw blades rather than the

frame. So I stockpile ...

‘Storming down off the mountain’ in the family wagon, 1999
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And the crowd (in the back seat) roars...

The great race

Watching that rain-soaked, drama-filled
Bathurst this 2025 year, had me asking
why I am so sure we are headed for

a simpler world, one needing simply-
maintained tools. Surely all those people
in that high-tech arena know what
they’re doing? Well, no, not necessarily.

They — like many in society — are
just experts in very narrow siloes; just
because they burn oil doesn’t mean
they know where it comes from, how
it is cracked, or how much is left. And
despite all the technological advances,
they still trigger the burn with spark
plugs and still need to refuel in precisely
the same way a Model T does. The fact
is that, globally, we consume a million
barrels of oil a day. A million. And
another two million barrel equivalents
of coal and gas. Every day. And we’ve
gone through half of all we’ve ever used
in the last 30 years.

As an old petrol head, I joke that I've
driven a Commodore around Bathurst
(it was the family station wagon), and I
still enjoy the spectacle. But I've come to
understand that spark-plugged anything
is a temporary indulgence in human-
trajectory terms. And I'm sure that tools
designed in a non-fossil era will come
back into their own (some of them
anyway; we won’t be going back to lead
type, and we may just have to take that
nightwatchman’s word for it).

[ marvel at those old-time patent
applicants. They applied quality
thinking to perceived problems and
came up with solutions which still
appear elegant, all these years later.
There are worse legacies. £

“Surely all
those people in
that high-tech
arena know

what they’re
doing?”



STAY SHARP - SHOP TORMEK

Tormek T8 Wetstone Grinder
Sharpen with unbeatable precision _

Why the Tormek T8?

Water-cooled sharpening with no risk of
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The Shed Shrink

A GOAL WITHOUT A
PLAN IS JUST A WISH

How did your 2025 go? Our Shed Shrink suggests that 2026 won'’t improve unless you
have a good plan and shows you how to make that plan simple and achievable

By Mark Seek | markseek@rocketmail.com | youtube.com/@theshedshrink

is the season to be jolly!
Right?
For most of us, fortunate

enough, yes, life hasn’t
thrown too many lemons at us, so it
doesn’t require much effort to rustle
up enough jollity to get us through the
festive season.

But you only have to pick up the
newspaper and read how our fellow
New Zealand families are doing it tough,
and for them, 2025 has been anything
but jolly. Hoping that the year ahead
will be better than the previous one
could be a bit daunting, especially if you
don’t have some kind of plan to create a
brighter situation for yourself.

A phrase comes to mind: “keep
your powder dry” — in other words,
be prepared for anything. These days,
don’t be complacent, stay optimistic.
Sometimes we can often look around
the shed in dismay at some projects that
are lying around waiting for an injection
of funds to get them finished or even
started!

Procrastination can be a
constant battle

How do some people manage to
complete projects? It means they
have a plan up their sleeves. For me,
procrastination has been a constant
battle to overcome. I came across this
phrase: “A goal without a plan is just a
wish.”

So, I thought I would raise my hand
and declare without any excuses that

Hmm!

[ am terrible at planning, and winging
it gets mediocre results. So, if  am
going to effect change in many of my
situations, I need to look for a simple
process to help me. But I don’t have

to re-invent the wheel. I went back to
some old notes and found the ‘SMART’
goal process, which I know works — as
it has for those I spoke to who have
tried it.

SMART

SMART goal planning is easy to
remember too, as it’s an acronym:

S — Specific

M - Measurable

A — Achievable

R — Relevant

T — Time bound

So, follow along with me as I attempt



to improve my health and plan for a
year, feeling optimistic and able to solve
problems with a bit more effectiveness.

Specific

Choose a goal that’s clearly defined. If
you can’t be specific, you could end up
chasing your tail on so many levels. It
could be finances, health, relationships
or work opportunities, the list is endless,
but be clear and without more than one
Interpretation.

For me, it’s my health I want to
improve and my physical well-being
(this is quite generic, I know, but I didn’t
want to bore you with details ...).

Measurable

Have a goal that’s attainable. This can
create a sense that it’s working for you
and gives encouragement. To measure
your goal, you can separate it into
three-stage goals: short-term, mid-term
and long-term. Dividing them into three
stages means you start off small and
build on these, and as you see some
success, you can increase the goals
strategically each time. Remember, how
you track this depends on you, but the
emphasis should be on tracking success
and when you have achieved it.

For me, it’s taking regular breaks
throughout the day, including regular
walks in the morning, applying a
healthier diet — for example, eating
less sugary foods, trying new recipes

Merry Christmas!

specifically, drinking more water, and
improving my sleeping by going to bed
earlier. I will know when I have achieved
this, as I won’t be so tired and lethargic
and have more energy and enthusiasm
for people, work, and hobbies

Achievable

Basically, this means asking if your goal
is realistic. There’s no point in fooling
yourself, is there? If it’s achievable, then
it will spur you on, hopefully building
confidence.

For me, the plan in place can be
achieved without too much disruption to
my family and my work commitments. I
determine who is there to support these
simple changes — so, for example, I have
asked my wife to buy less sugary foods
at the supermarket, and I have invested
in some Red Band gumboots to walk the

wetlands nearby.

Relevant

[s the goal you've committed to relevant
to your situation?

It should be; otherwise, why are
you doing this thing in the first place?
Maybe you lost your job — that’s a major
setback, and trust me, I know personally
how that feels. So, make sure it aligns
with your broader objectives so that it
makes sense.

For me, the objective to feel healthier
is obviously about living longer, incurring
fewer medical bills, but ultimately,

what motivates me is being a healthy
grandfather to my grandchildren and
enjoying this aspect of my life now, and
being a happier bloke with my mates.

Time bound

Any goal planning worth its weight will
have a deadline or a timeline for it to
be measured against, and knowing this
can keep you accountable to yourself.
Remember to make it a timeframe that
reflects and is relevant to your current
situation.

For me, I have given myself six months
to feel healthier. This reflects how I am
making small changes over a longer
period. My goal is that, by my birthday,
20 May, I will feel healthier, have more
energy, my sleep will have improved,
and I will have a healthier diet. I will
be eating more fruit, rice, fish, and
fresh vegetables. I will have reduced the
amount of processed foods I eat and be

drinking more water.

Happy 2026

I hope this article is helpful.
It is intended to encourage those of
us who may have had a challenging
year. My intention with my The Shed
Shrink articles is hopefully to entertain,
encourage, inspire, and bring a sense of
community. To all those who have been
involved in The Shed Shrink articles in
2025 — thanks; it’s been a pleasure.

See you all in 2026! &
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Book review

Hlustrated by LEE JOHN PHILLIPS -K:

o

MACHINES

By Dominic Chinea

ISBN: 9780241645543
Published by Dorling
Kindersley Limited in
November 2024

Hardback, 240 pages

RRP $65

Reviewed by Ritchie Wilson

A VISUAL HISTORY

his large-format book, with

exquisite drawings by Lee

John Phillips, is a companion

volume to Tools: A Visual
History, which was reviewed in The Shed
Issue No. 121 (June/July 2025).

Both books were written by Dominic
Chinea, who is one of the craftspeople
on the BBC television programme The
Repair Shop. He is the one with the black
beard who does metalwork (shaping,
welding, riveting, etc.), painting, and
signwriting.

He also fronts Make It at Market,
another BBC show, which helps practical
people into a career making and selling
homemade stuff — lead-lights, stone
carving, baking, etc. He also has a
YouTube channel showcasing his latest
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restorations. He has run his own set-
design company and has undertaken
courses in signwriting and automotive
body building, so he has a wide range

of skills and experience. Both his books
reflect his great interest and expertise in
antique gear of all kinds, and he has an
affection for human-powered machines.

A hundred different devices
Machines: A Visual History profiles 100
different devices for converting one type
of energy into another.

The first section is on simple
machines: wedges, pulleys, and levers,
for example — the sort of things you
would get in an introductory physics
text. The subsequent sections have more
complicated devices such as a steam

locomotive, a mechanical calculator, a
dishwasher, and a bookbinding machine,
which are very complex.

Some of the machines, such as the
egg-beater hand drill or the nutcracker,
wouldn’t be out of place in Dom’s tool
book. His very first drill, a hand drill
bought, inevitably, at a car boot sale,
was an egg-beater drill, possibly made
by the Millers Falls Company (est. 1868)
of Greenfield, Massachusetts, one of the
most important makers of hand drills
before Black and Decker took over the
market for drills in the 1960s.

Dom points out that for delicate work
in soft materials, a hand-powered drill
is often superior to a powered one. What
type of drills do neurosurgeons use to
drill into their patients’ skulls? The drill




illustrated is a breast drill with a curved
plate to push with the chest while
one hand is cranking and the other
is holding the drill steady. They were
generally known as ‘gut buster’ drills in
New Zealand.

More sophisticated ones had two
gear ratios, giving two speeds for the
same rate of rotation of the crank. I've
always liked them and have had a few
over the years. One was a Yankee model
made by North Brothers of Philadelphia,
Pennsylvania, which had neat internal
gearing which was shifted by a small
nub, precisely like the one on Yankee
screwdrivers. Mine never worked
properly and is long gone, but I see they
are advertised for very high prices in
the US.

So good, he bought one
About 10 out of the 100 machines are
owned by Dom. A similar number have
passed through his hands in The Repair
Shop, and there are some that fall into
both groups.

The very distinctive G-shaped Wilcox
and Gibbs sewing machine appealed to
Dom so much when he was repairing it
on the TV show that he bought one for
himself, as did Repair Shop presenter Jay
Blades. All three sewing machines had
to be extensively repaired. The Wilcox
and Gibbs machines were mainly made
in America, but some — including Dom’s
example — had some components cast in
England at the Coalbrookdale foundry.

Coalbrookdale is world famous
because it is regarded as one of the
birthplaces of the Industrial Revolution
of the eighteenth century. Years ago,
Dom bought a barber’s chair for a set he
was building and kept it as a decoration
in his workshop. A broken one of the
same make was brought into The Repair
Shop by a barber whose family had
owned it for decades. It was a ‘Belmont’,

“like a Cadillac of a barber’s chair” and
dates from the 1960s.

Broadcasting seeds

Dom relates how soldering skills taught
to him by other Repair Shop craftspeople
were used to repair the metal parts of a
mechanical seed spreader.

This machine was used to spread
seed on a ploughed field in a more even

that you'll often find in
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the UK, they often bring
.A88&83 at school, where

hing like a wooden plant
ind for a long time, and

at

all. The first known

dates back to 1816 in a
ind it seems likely that
iime in the 18" century.
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you'd be seoing geared drills with a gear ratio aof ovar
&4:1, ao aach turn af the drive wheel would make the
chuck spin four times as quickly,

Millers Falls, established In Greenfiold,
Mansaohusetes, in 1268 was a big name in
manufscturing and it produced some of the most
regpected geared dillls around, In its 1018 catalogue,
Millera Falls produced 28 diffarent hand drlls and 40
hreast drills. These could even be mounted in
speciallzed melal iames W lorm a didll press.

Its No. 13 breast drill, which was first produced in
1BBL, providad a gear ratia of 4.5:1 thanks to its
15cm/Gin-diameter drive gear, and double pinjons that
allveded it more stability. This made it ldeal for drilling
into metal, although It came at a hafty cost at the time,
which seems to have been something the company
was quite proud of In its cataloguel It was a really
suocessful drill and produced all tha way until the mid
1830s, Miller Falls' most famous hand drill, though,
wias probably the No. 2, introduced in the 1870s.
Although it waz modified over the yoars, the basie
deslgn wan still much the same, 110 years later.

The first deill | ever bought was 8 hand ddll, which |
picked up at a boot sale. They are great little machines
for getting children into woadwerking, and the drill bits
can be stored in a secvet compatment bn the hasudle,
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A Belmont barber’s chair — “a Cadillac of a barber’s chair”
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THE VICTORIAMN AGE

DISHWASHER

Dishwashers were
invented in the late
1800s by Josephine
Cochrane because
hand washing — even
by herself — continually
damaged her fine
china. This early
example seems to

be driven by a flat
belt from overhead
shafting, which isn't

Eaily dislwashers were band-powered, but

even thuugh an electric one was lsunched in

shown

Europe in 1920, the device didn’t really

become popular until the 1070,

205

HAND DRILL

The geared drifl was also known as

the egabeater drill because of i3
appurasanoe, Most hand diills heve &
goar ratlo of 4.1, 3o foc every tum of tha
harvdle, tye il bit will tumn for Himea.

And with a keyed drill chuck, kids won'l be
ablde to loosen the bits. [ don't really noed to
usze g hand diill that much these days, but
Lucia Scalisl, our painting conservator at
The Repair Shop, doea all the time and she

sweats by them. She uses them to drill pilot

holas In the back of stretchers or frames so she
carn screw-on the littla brackata and hoolks that hold
the stretchax In the frame, For drilling amall holea in
saft wood, which is something that needs to be dons
slowly and casafully, a hand drill is ideal. You just
crank the handle and push down gently. 've helped
her out on a few jobs, and it's the scariesat thing using
an electric drill to bore into the back of a frame
knowing there's a valuabla painting on the other side
which Lucla has spunt weeks conserving and
restoring. One alip, and you'll go all the way through

THE FIRST
DRILL | EVER
BOUGHT WAS

A HAND DRILL,
WHICH | PICKED UP
AT ABOOT SALE.

— —

Knowing that the chair was going to go straight back  Repai Shop bain who wo
Lo e Ehve diary after we'd given it back to her, wis & cars. They had an archive
fantastic fesling. It dossn't actually happen that mech detalls of whare thay'd go
on the show. but they're often my favourite fxes. It found sormsething that wae

y thy preasure knoeding thst thece were terrific feeling, ;.qr'.‘:n;lr.l.

hais appounitmenls schedubod for just 24 houra late packages arriving and fak
the cluais had (o be porfect Tra ralour Aldn’T match, |
E"a:‘.: of the .[.".-:-.FTOl', wWele fAVageable, 1o we not thick enough

kepr thosn and then went to great lengths to match ] think you have & resgs

tve wear of the labric, | remember getting in touech working with such a classi
with a bunch of car-trimimer frends, calling in it justioe. And then when
favours, aven spasking to the parent company = the front of you, sormwtinmes i
Takara Corporation - to get samplea In the and we place_ it's likee you've four

T ;
caught a break with a car Ui not far from The ersd of the raindow

CASH REGISTER

Ik ask ister g patented by James Jacob Ritty
f W I tol l n 187 t was the
oode 14T L i |

had worked on, and the story goes that James came \
with it } o way to record each sale, 30 as %o disc
light=-fingered bartenders from pocketing money. It

L &
perfact

dishonest employees could still pocket ta

but to be fuir, they can still do that now on mod
T ta if the
At furst tﬂd..j;'_"_ Ritty's egliste books likar @ bariglaoarid to & grop of imenetors wh

Maiulac (EFTRTER, "--'-ul-..uu','

industrialist John H, Pate

with a large clock-like display abowe it, which showed
eustomers how much they'd pald, and featured a
ocked cownpan Lmmat beosath bos Lakingn Ho ralied & Dayten, Ohin) hecame th

"Ritty’s Incorruptible Cashier”, which probably He'd bought thees of Hilty

snnoped the honest hartenders In his saloon, and set and saw thelr potential. P
up @ cosmpaty o el acture and sell themn Rut afrer renamad the company th
jagghing both the saloon and U néw Dusiiess ot Twu Company lwhich makes »

yearn, he sold his cash- register company and patents although it wag acquired |
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pattern than could be achieved by throwing
the seed right-and-left by hand — a technique
known as ‘broadcasting’. He mentions that
the most famous seed spreader manufacturer
was the Cyclone Seeder Company (est. 1868)
of Urbana, Indiana.

A day or two after reading this, [ was at
a local Sunday market where one of the
traders was selling a dusty canvas and wood
contraption with a crank and gears fastened
to its base. Stencilled on the canvas bag in
red was: ‘Cyclone Seed Sower, The Cyclone
Seeder Co. Inc., Urbana, Indiana, USA, Since
1868

The canvas was torn and had been
inexpertly repaired, and so, for $10, it was
mine.

There are stories online about using
seed sowers in the early days of European
settlement in the US. One of their main
drawbacks was that the sown seed had
to be covered with soil by harrowing. In
the 1800s in North America, there were
unbelievably large flocks of the now-extinct
passenger pigeon, which could descend on a
newly sown field and eat all the seed before
the harrowing could be done. Because the
horse-drawn seed drill inserted the seed into
the soil, the grain wasn’t so easily eaten,
so drilling became the preferred method of

sowing grass and wheat seeds.

All the fun of the fair

One large section of Machines: A Visual
History is Fairground and Novelties, which
contains 15 machines of the type seen at
A&P shows and industry fairs in this country.

Things like Ferris wheels, roller coasters,
and carousels (called ‘merry-go-rounds’ in
New Zealand). Candy floss machines are
familiar here but are known as ‘fairy floss’
machines in Australia and ‘cotton candy’
machines in America.

Dom makes much of the fact that an
American dentist invented them. Fairy floss
was a hit at the 1904 Saint Louis World’s
Fair, selling almost 70,000 servings. Many
of the machines listed in the book were
exhibited in the series of exhibitions,
which were such a feature of Victorian and
Edwardian times.

The 80m diameter Ferris wheel, designed
and built by George Washington Gale Ferris,
was the star of the Chicago Exposition of
1893 and also of the Saint Louis World’s Fair
11 years later. It was intended to emulate
Paris’s 1889 Exposition Universelle’s 330m

The Shed 124 Dec/Jan 2026
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A Cyclone seed sower recently bought at a Christchurch Sunday market for $10. The seed sower
featured in Dom’s book is the Aero broadcast seed sower from Kilmarnock in Scotland

LATHE

The lathe is a machine tool (a mechanical device to cutb
and shape metal, wood and other materials) that rotates a
workpiece so you can shape it with a fixed cutting or
grinding tool. It’'’s a surprisingly ancient invention:
there’s evidence for a woodworking lathe operated by two
people going back to Ancient Egypt.

It wasn't very sophisticated, though, with one person wrapped around the workpiece gave the turning power,
turning the wooden workpiece using a rope and the and this would have been controlled by an assistant
other shaping it, but it was better (and safer) than because it needed two hands to operate.

manually turning it with your hand. The first lathes The next design was the bow lathe, String attached
would have been ground-level devices, with two to the ends of a bow (think bow and arrow) wrapped
parallel wooden supports from which iron spikes around the workpiece, which meant a sole user could
projected ta hold the workpiece in place. A strap turn a workpiece with one hand by moving the bow

--------

LATHE
Lathes have existed since Ancient Egypt
as a tool to shape wood or metal.
Leonardo da Vinci had a hand in its
development in the 15 century.

Henry Maudslay’s lathe from the very end of the
18th century. Note the lead screw which enabled
the cutting of screw threads in metal

162 | CHAPTER 4 THE VICTORIAN AGE

FORD’S
MECHANI(C
CONVEYO

Henry Ford wasn't just
- he wad a4 trained mac
and inventor who bullt
car in his spare time,
working as an anginear
Illuminating Company

T...

In 1596, whils still working ar the oo
Eadhison, and rhn'"; went on bo becosme
year that Ford balk his ethanol-pow
horsepowar Cussdricyabe, which man «
wotkshop behind his home.

Hae left the Ediscn Company in 1
Automobile Company, but It was sh
Jassenry 1901 Latar that year, Foed
caz, founding the Hency Food Comp
Detober 1801

In 1913, Henry Ford introduced th
factory in Highland Parke, Michigan.
WY CArT Worm macde with svery asg

place in dasignated sections across t
oty od - balts inepired by the mest
Within six months of the introductic
the time it took to constreot a Ford |
oar for middle-class Americanal had
hours ta just under & hours, which s

Although the wages wens famousl
{:““]\"H"FF 45 for an l-‘-j:h‘l -henwsr shild
peofit-shacing plan) - the workers we
condsoly. Fur :.11"4, the comation af ths e




tall Eiffel Tower. The 1940 Centennial
Exhibition at Rongotai in Wellington
featured a 47m tall art-deco Exhibition
Tower and a model New Zealand Railways
layout built and maintained by pioneering
model-maker Frank Roberts of Auckland,;

nearly three million visitors attended.

What the Butler Saw

The ‘test your strength machine’ and the
mutoscope were both worked on by Dom on
The Repair Shop.

I can remember examples of both from
the Canterbury A&P Show’s side show
alley. The mutoscope is better known as a
‘what the butler saw’ machine. By turning
a crank handle on the side of the machine,
the viewer was presented with a series
of photographs in rapid succession, like a
movie, giving the impression of smooth
motion. The subject matter was often
thought of as racy in the 1920s, when they
were made.

What the butler actually saw through
a keyhole of a door in his employer’s
London townhouse was the subject of
a widely publicised 1887 divorce case.

The mutoscope at the A&P show was in
dilapidated condition and, after putting in (I
think) a penny, what I saw was one photo in
a keyhole frame, but nothing more, because
the crank wouldn’t turn. I was accused of
breaking the machine and didn’t get my
penny back. Today, these iconic relics of
England’s seaside piers sell for thousands of
pounds.

Dom had to make a new stand for the
one he was working on and examined an
original in a seaside museum in Brighton,
England, to get an idea of what they looked
like before starting work.

Unknown machines

Some of the machines in the book were
completely novel to me.

The paternoster lift was one such. It is
a lift which has a number of open-fronted
compartments. These are attached to a
large chain, which carries them upward. At
the top it moves them sideways as the chain
travels around a giant cog, and carries them
down, until they are again moved sideways
at the bottom cog.

Passengers step into a compartment as it
rises past them and step out as it passes the
floor they want. It is a very efficient method
of moving people from one floor to another,

184 | CHAPTER 5 FAIRGROUND AND NOVELTIES

MUTOSCOPE

Ancther classic feature of an
amusement park and pier was the
Mutoscope. The Mutoscope was an
early motion-picture device
containing hundreds of
sequential photographs, arranged
much like a really big Rolcdex,
and when the user operated the
crank, they turned so guickly
that they seemed to move.

The American inventor Herman Casler filed a patent
for the device in 18986, but the invention was a
collaboration between Casler and the British inventor
William K. L. Dickson, who had emigrated to Virginia
and was hired at Thomas Edison’s laboratory in 1883.
Dickson had been largely responsible for developing
Edison’s Kinetoscope - another early motion-picture
device that had been unveiled to the public in 1894,
Unlike the Mutoscope, there was a continuous loop of
film which ran inside the Kinetoscope on rollers
powered by an electric motor, but the effect was very
similar, creating the illusion of moving pictures.

The Mutoscope was simpler and sturdier than the
Kinetoscope, and was manufactured from 1895 by the
American Mutoscope Company, the firm Dickson
formed with partners Casler, Henry Norton Marvin
and Elias Koopman. The device was licensed to
William Rabkin in 1920, who had founded the
International Mutoscope Corporation. From the
beginning, Mutoscope reels were notoriously "racy” for
the time. They became known as "What the Butler
Saw" machines in the UK, after the title of one of the
famous reels produced for the device. It was inspired
by a high-profile divorce case from 1886, involving
Lord Colin Campbell and his wife Gertrude Elizabeth

A ‘what the
butler saw’
machine. At
the front of the
device are the
viewing portal,
the slot for the
penny, and

the operating
handle

MUTOSCOPE

These early motion-picture devices,
operated by a crank handle, were known
in the UK for their slightly racy films.

THE FIRST THING | DID WAS JUST STAND
AND WATCH IT, IT'S AN INCREDIBLE

MACHINE. IT HYPNOTISES YOU A BIT.

up saying don't do it and I'm
absolutely saying don't do it,
but [ trusted the mechanics
enough to know that the
compartment wouldn't
suddenly flatten, as the urban
legend had it. So | stayed on
board and can confirm that the
compartment travels to the
top of the chain, rotates to the
left and comes back down. It
was installed in the 1960s, but
the university had to close it in
2017 because it was too
expensive to maintain, There
was a petition to save it which
attracted thousands of
signatures, but was sadly
unsuccessful. People really
loved that lift, and I can
completely understand whyl

PATERNOSTER LIFT

The ingenious design of the
paternoster lift meant you didn't
have to wait too long for the lift to
arrive - although there was a bit of a
trip risk getting in and out.
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The paternoster lift — not for the faint hearted
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and they are, supposedly, popular,
despite occasional gruesome fatalities.
Dom rode the one at the University

of Leicester around the top cog and
survived.

I didn’t know that diamonds are
polished, so the scaife was new to me,
as was the brilliant-cut machine, which
cuts decorative grooves in sheets of
glass.

I would imagine that many of the
Lee John Phillips illustrations in this
book — the Ford Model T assembly line,
the screw propeller, or the fortune-
telling machine, for instance — are
copied from photographs, rather than
from the actual physical objects, as
in Dom’s previous book. Still, they
are all exceptionally skillfully done,
nevertheless. Dom writes very well
and delivers lots of information in an
appealing way. Together with the very
skilled design team, they have put
together an excellent book.

Dangerous ditches

Early on in the book is the Archimedes
screw, an ancient machine for lifting
water.

It consists of a tube with a long
screw fitted snugly inside it. The screw

has a crank attached to its top. If the
bottom of the tube is immersed in
water, turning the crank will lift the
water until it flows out the tube’s top.

[t is apparently very common along the
banks of the Nile, lifting water from the
great river into irrigation channels. I
had a long holiday in Egypt, just after
the Camp David peace deal with Israel
was signed, but I don’t remember seeing
this form of irrigation.

What I do remember was seeing a
fellahin lifting water out of the river
using a bucket attached by rope to
one end of a long pole, which pivoted
on an upright pole in the middle, like
a see-saw. This was called a ‘shaduf’
or ‘shadoof’ in Arabic, or a ‘lift’ or a
‘well pole’ in English. The young men
operating the shaduf made it look
easy, but they often suffered from
serious diseases caused by parasitic
worms lurking in the still water of the
irrigation ditches.

They frequently died young.

Favourite axle stands

The Harvey Frost engine crane was
particularly interesting to me because,
for decades, I have had a couple of
cast-iron axle stands with ‘Harvey Frost

England’ cast on them. I have often
used them and like them a lot.

They resemble the stands made in
Auckland by RR Bramley and Co. Ltd,
both having height adjustment by way of
an acme screw. Even the New Zealand-
made ones are difficult to come by.

The Harvey Frost company is famous
in Britain for making breakdown cranes
which fit on the back of trucks and
are used to tow broken-down vehicles.
Many garages would have a truck fitted
with one. They are sometimes installed
on old Land Rovers and appear to be an
accepted part of the vintage Land Rover
world.

The Harvey Frost company is still in
business, making breakdown gear. Dom
has a very large engine crane, which
he thinks was intended for removing
the engines of trucks or light aircraft.
He keeps it outside the entrance of
his workshop. I was tremendously
impressed that he uses it almost every
day, moving engines into the back
of his van or unloading the Ranalah
wheeling machines he has started to
manufacture.

He lifts something weighty nearly
every single day! Now that’s a real
sheddie! &

115
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A very large Harvey

ARCHIMEDES’ SCREW

The Archimedes’ screw, also known as the water screw,
is a machine used to raise water. It consists of a huge
spiral fixed inside a hollow tube, mounted at roughly
a 45Y angle, with the bottom of the tube submerged in
typically featuring a handle

Frost engine crane ‘

1 H water, and the top end,

Intendﬁd-fﬂr I"emCW'Iﬂg (in early versions of it anyway}, which you rotate to
Iarge engines scoop the water upwards.

f',f H“"f"
008

ARCHIMEDES' SCREW

The principle of a spiral Inside a hollow tube
has probably besn used to raize water since

ENGINE CRAME !
bafore Archimedes time, but it has been

[he 1‘:'.IE'_'.r.-- cran® 2 a machine with a very

specilic job. Lo il engines in and out of
1 O CASTOrs 50 they

vithicles. They are ofte

can be moved ok of Hha way afferwars

It's a simple but utterly ingenious invention and is still
commonly used today in pumps used at water-
treatment plants and in hydroelectric power stations.
It Lakes ils famous naume (iom the legendary Greek
inventor and mathematician Achimedes, bul it was
most likely already belng used in Anclent Egypt long
before he was around to raise water from the River Nlie

known by his nome sinee he put cne ona
ship to remove water from inside the hull.

to irrigate orops. Still, overyone likee a good story, and
the supposed origin is that Archimedes was
commissioned by King Hiero I of Syracuse to design
the most magnificent ship in the world. Called
Syiacusia, the resulting ship, with gardens, temple and
gymnasium, was also said to include this device [ur
removing leaking water from the ship’s hull

-

A cross section of an Archimedes’ screw — still used for raising water

on the banks of the Nile
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Woodworking

After a lifetime of working in the joinery industry,
Richard heard the call of the sea. But eventually,
a shed called him ashore. In setting up his new

forever workshop, he is using a machine that has
quickly become his number-one woodworking tool

—

— STREE—

By Jason Burgess | Photographs: Jason Burgess
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hen yachties Richard
Turnbull and his partner
Barb decided it was

time to drop anchor
and throw down some roots, they did not
want to be too far from the water.

A solid community and access to
services were fundamental to their
quest; so too was a place with some
space for veggie gardens and a brand-
new pole shed for Richard. After an
extensive search of Northland, they
found themselves a semi-rural oasis on
the outskirts of Kerikeri. The property

A

required a little tickle-up, but otherwise
ticked all the boxes. For Richard, a
former joiner and builder, a chance to
kit out his purpose-built workspace and
new digs was an ideal way to get his feet
back on terra firma: doing what he does
best — working with fine timbers.

Charting a course

Time on the boat was part of Richard’s
exit strategy from a life well spent
working in the trades.

He cut his teeth building large-scale
rimu furniture in Canterbury for many

A moveable feast: every work station is on castors for increased flexibility in the shed

Richard with his Hammer C3-31 Combi machine.
, 4
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years before relocating to Sydney,
where his joinery skills transferred to
house building for Federation Homes.
His versatility was put to the test when
an opportunity came to him, out of the
blue, to rebuild and operate a boutique
vineyard in the Hunter Valley for a TV
producer client.

Regarding the vineyard, Richard
admits, “I was keen on the end product,
but I knew nothing about making wines.
My client said, ‘Look, we can go out
and find somebody to run it for us and
potentially get taken to the cleaners, or




we can ask you to run it and learn about
it as we learn about it, because you are
someone we can trust.” We took a leap,
a bloody big one, and turned it into a
thriving enterprise.”

Three years on, with children in
tow, he decided the vineyard wasn’t
really the business for a young family.
He returned to Christchurch and the
building industry, which turned into a
business that restored homes in post-
earthquake Christchurch.

Just months before lockdowns, with
unexplained prescience, Richard sold P

Cutting board

To achieve the necessary contrasts in his 3D end-grain cutting

board, Richard opted for American timbers: black walnut,

maple, and rosewood, which put the C3-31 through its paces.
He says, “The project required a lot of very precise cutting.
The table saw was perfect for this; it is very accurate. You

cut and then take a shaving off with the planer to get a really
even finish. You could do it by hand, but you would need to be
skilled with a plane to get it right. With this machine, it was
fairly straightforward.” The result is as durable as it is striking,
although Barb laughs, “l can’t even lift it!”
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“With these machines, you have to know what to get right first and then work back and align
everything else up to that — [it’s] quite involved, as you have got infinite adjustment choices”

S o AL

; _.:. Sy
\.}}.‘%h ¥

"

The Shed 124 Dec/Jan 2026 107



his share of the business and then put to
sea. The ensuing months turned to years
tacking off the southern and eastern
seaboards. He remembers, “We lived off
the coast of Oban, Stewart Island, for
months. Talk about lucked out!”

“The Cathedral”

Having owned and worked in joinery
shops on both sides of the ditch, Richard

In the shed

The workbench surface is
made from saligna sourced
from the local mill.

“l wanted something
very hard-wearing, straight
and dry too. They milled
it and threw it in the kiln
to dry it off. | went back to
them and said how nice
and stable it was; it made
the best workshop bench |
have ever made. The miller
looked at me and said, ‘A

workshop bench? | thought

you were doing a kitchen!’
I’'ve been careful with it. It
has a wax finish, so it can
be a little slippery. | can
drill place pegs into it, but
| haven’t had a job yet that
requires that, so I've held
off putting pegs in, as | can
clamp stuff off.”

has a solid handle on how to maximise
his workspaces.

Flexibility and portability were
fundamental in this shed’s design. With
the exception of a long, window-lit
workbench, everything is on castors, so

areas can be reorganised to suit each

project and never be restricted by space.

Which is where his new Hammer C3-31

Combi — a compact, five-function P

Generous drawer
space for machin
part s;orage‘ -

e

“Improvised yacht tech” —
Richard’s lever system that drops
down extenders on the bench.
@ “Push the lever into a locked-
A 5§ down position and the bench

h goes up on castors,” he says _
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calls Richard’s
shed ‘The
Cathedral’”

The workbench
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At the shed door
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The en suite

When he refurbished the couple’s
en suite, Richard wanted a moody
atmosphere and a timber grain that
was reminiscent of ripples on the
water. Planks of fiddleback-saligna
were used for the match lining and
drawer fronts; this was sourced from
the back of a shed at the local mill.
“It was a demanding timber to
work with,” he says. “The grain goes
all over the place, and it’s very hard!”

Then came the vanity top: a beam
of old ironbark that Richard had
been carrying around for years.
The wood was formerly a column
in a building he had worked on
in Christchurch. “If | thought the
saligna was hard, the ironbark was
a challenge for tungsten carbide!
There’s no shop-bought drawer
runners; it's all dovetailed drawers
and traditional carcass.”
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“‘And

get accurate,
repeatable cross-
cutting”

Out of doors

Speaking of hefty, Richard’s
generous outdoor table was
built from 12x12 lengths of
plantation kwila, which he
brought back from Sydney.

“It is high in silica, so hard
on the gear,” he admits. “l took
it down to the local miller. He
said, ‘Il haven't seen timber like
this for a long time. This stuff
has come out of some big logs.’

For extra strength on such a
large piece, and with the help
of the C1-31, Richard has used
mortice and tenon joins inside
a mitre on each leg, which
provides a large surface area
for glueing and is all enclosed
within the joint.
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woodworking machine — comes into its

own: “It uses about a third of the space

that separate machines would take up,”
he says, “and, with a flick of a lever, the
whole machine can be moved around to
where I need it.”

Great organisation applies to the
plentiful shelving and cabinets too. Of
the shed, Richard says, “I'd love to build
a small boat in here. Actually, I could
move everything around and build a big
boat quite easily.”

Barb calls Richard’s shed “The
Cathedral”. The high ceiling is certainly
nave-esque, and the beautiful kauri
entry door is befitting a stately timber
church. But like many of the fixtures in
Richard’s hallowed place, the door was
made to “play around” with the C3-31’s
capabilities, and in this case, its spindle
moulder. By admission, the machine
has become his go-to tool for planing,
thicknessing, format cutting, morticing,

as well as moulding.

Fine-tuning
When the C3-31 arrived, Richard said it
was still bolted to its original shipping
pallet, so there was some assembly
required and calibration needed.
Achieving accuracy and correct
alignment between each functioning area
of a combination machine requires time.
Richard says, “W & R Jacks [which he
bought the machine from] did offer to
send a tech up for a fee, but you are P

Cupboard doors

Another timber that Richard loves to
work with is macrocarpa, which he
used on some cupboard doors. He
employed “the machine” to do all the
jointing work. “l played around with

a set of cutters | bought for doing
cupboard doors. It is very easy to
make a door with these two cutters:
one handling the profiles and one for
doing the stops. | can now whip up
cupboard doors very quickly and easily.
| was given some pieces of toughened
glass, unusual for a workshop, but as
my memory craps out, it will be quite

I'.".l'

useful to be able to see stuff

|

The Shed 124 Dec/Jan 2026



112

Projects

With decades of woodworking experience
behind him, Richard has an eye for fine
grains and has had an opportunity to work
with quality timbers that are seldom seen
these days.

In his Christchurch joinery shop, he
specialised in making large rimu furniture,
tables, and chairs, all completed with a
shipbuilder’s adze — “scarily sharp” — for a
fine finish.

In Sydney, he often used plantation
hardwoods, and where possible, wherever
he was, he saved as much surplus timber as
he was able to store and is now giving it new
life around the shed and his home.

“Still

Richard is emptying a storage container: “Sorting hardware for a plumber mate
and other bits for a builder mate”

much better off learning the
adjustments yourself, learning
the machine and getting familiar
with all of it. I got right into the
machine.

“There is quite a lot of setting up
with these tables. It’s a big learning
curve, which is the same with any
machine I have worked with. You
have to tickle them up to get them
operating the way you want them.
[ love the sliding table saw because
I'm used to working on dimension
saws; it gives me the ability to
handle large items by myself and
get accurate, repeatable cross-
cutting. It is a nice, solid machine.
[ don’t have to worry about it
getting out of whack.”

A cut above
Richard accepts that he is

“more a machinist than
a hand-tools man —
[’'m] still handy

handy on the
hand tools, but
I love my
machines”

The Shed 124 Dec/Jan 2026

on the hand tools, but I love my
machines. Just about every piece
of timber I bring in here goes
through this machine in one form
or another. Rough-sawn stock is
all straightened and thicknessed
out on this [the C3-31]. It has got
a nice rip fence with a very fine
adjustment on it. It is much easier
and much safer to be doing those
sorts of jobs on a proper bed where
you can run all your fences and
keep everything nice. The other
thing I love is the spiral cutter head.
Individual tungsten carbide blades
are beautifully machined so that
all these cutting faces work in one
plane. Tungsten carbide is very
sharp and deals with the timber
differently than flat cutters; they
leave you with a very smooth finish.
“I'm on this machine with
just about everything I do, and I
have only used about half of its
potential at this stage.” £
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TOOL BARN

The Home Of Preloved Tools

TOOL BARN

New Location

1st November
33 Elizabeth Knox P

33 Elizabeth Knox Place, St Johns, Auckland
Phone: (09) 570 8064 Email: toolbarn@xtra.co.nz Website: toolbarn.co.nz

SECURE YOUR GARAGE AT FEATURES:

- Powered 4m roller door,
water & air supply

« LED lighting, EPS fire-
resistant construction

« Option to install a hoist

BENEFITS:

- Free track access to Thunder
Ridge Test Days, Practice
Days & Moto TT events

« Advertising rights on the
pit wall

« No hidden fees —
maintenance included

- Lease resale

- option anytime

A $250k investment
projected to grow to
$2.5m over the

105-year land lease.

Thunder Ridge Motorsport Park is offering 72m? private garages (12m x 6m, 4m stud height)
within a secure compound by the pits. Perfect for storage, maintenance, or investment.

THUNDER
RIDLDE

MOTORSPORT PARK

Visit www.thunderridge.co.nz to secure your garage
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NIUE'S MASTER
EBONY CARVER

On holiday in the tropical paradise of Niue, Helen Frances has the opportunity
to meet the highly regarded local woodcarver Jack Feleti. Jack has been carving
for most of his life, and shares with Helen his inspirations and techniques

for creating pieces from the lush Niuean forest, predominantly using the
exceptionally hard wood black Ebony
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By Helen Frances | Photographs: Helen Frances




sign, ‘Ebony Carver,
points the way through
verdant Niuean rainforest
to the shed where

master carver Jack Feleti crafts
exquisite ebony pendants, bracelets,
ornamental hair combs, 21st birthday
keys, decorative weapons, and other
treasures.

Jack has been carving ebony since
he was a boy living in Hapuku village
with his grandfather Feleti (Frederick)
Jackson. “He always had a knife
and carved, so I just started off, just
naturally. I used to have a workshop
hidden in the bush. Nobody knew
what I did,” Jack says.

Aged 25, he started selling some
of the carvings. Later on, Jack’s wife
Vivien joined him in his business,

selling his carvings commercially.

The villages own the forest

The natural environment of Huvalu
Forest, partially owned by Liku
and Hakupu villages, is where Jack
sources his raw materials.

Before we visit his shed and shop,
Jack takes us a few kilometres out of
his village to explore the source. Light
filters through a thick canopy of trees;
rough, rocky coral limestone, covered
with ferns and mosses, crunches
underfoot.

Jack is passionate about the health
of the forest that he knows so well.
He points out particular trees, giving
their Niuean names and telling how
they are used. The moota, a type of
mahogany tree, is used for making
the hull of canoes, vaka, and the
deck covers are made from the
lighter wood of the le tree. The vaka
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are so light that they can be easily
carried and launched from the rocky
shoreline. There are no sandy beaches
on Niue.

The trees have many uses

Several native hardwoods have
buttress roots that run along the hard
surface to gather water and nutrients.
Kieto, an ebony tree, has distinctive
silver, almost whitish grey bark
on the trunk. The kolivao tree is
used in construction and was once
commercially milled. A tea can be
made with the leaves, and cuts can
be treated by applying leaves mashed
up with saliva. Jack says the name
translates as “dancing bush”.
Kafika, which Jack also carves, only
takes a nail when the wood is green.
Many of the trees, including the kieto,



/ i A — s A produce berries that fruit bats, coconut
: “1t’s the | | — ~ P crabs, pigt?ons, and other birds eat.

; - o o Kanumea is another sacred tree that has
hard core, . - Y ®= | massive buttress roots, and the ovava,
| 7 “strangler fig,” (banyan) with giant
aerial roots is also much in evidence.

Jack trills the calls of the male and
female pigeon and gets a reply. “It’s a
habit I have whenever I come into the
forest,” he says.

He points out a fossilised clam shell
dusted with moss — proof of a time when
the raised coral atoll was submerged
beneath the Pacific Ocean. We also come
across a large yellow and black spider
sitting in a web that spans two trees.
The web feels very strong to touch, and
Jack tells how fishermen would make
fishing lines by rolling web filaments
together.

Wild pigs hide in the caves

In Jack Feleti’s shed, he brandishes | ' The rocky terrain indicates the

an ebony club. He works with aged __ presence of caves, and Jack says there

ebony, which is extremely hard is a labyrinth of interconnected caves

beneath the surface where coconut crabs
— uga — and wild pigs hide out. We come

Jack has a large collection of kieto, across the remains of a uga, on which

ebony hardwood, which he gathers
in Huvalu Forest

wild pigs, dogs, and other uga feed.
Some local people hunt uga at night.

“Not many local people come into the
forest; they get lost,” says Jack, who
knows his way around without paths. He
cuts a notch in a tree trunk as a marker
for his son, Jack Jr.

Jack and his sons hunt in the forest,
and that is when he finds his most
precious carving material. Jack collects
ebony from the forest floor — branches,
roots, or logs that have fallen naturally.
Following Cyclone Heta in 2004, they
found a kieto tree that had blown over.
Jack got it lifted out, and the black log is
lying in the garden beside his shed.

“The ebony is hard to find. Sometimes
it has been lying there for 50 or 60
years, covered with moss,” he says. “The
outside is softwood, which rots away

quickly in about two years, like rusted
steel. If I go looking for it, I don’t find it,
but when I go hunting pigeons, I do. It’s
the hard core, the heart of the tree.”

> ,/ P Cyclone damage
o _‘-_. . = = : 4 . ; -:f : ?r_ - ..""-}_ B -
g ———  \ri o / /NI ok Cyclones can lay waste to the forest, and
Uga, or coconut crabs, live on land and An ancient fossilised clam shell in the forest Jack recalls the damage done by Cyclone

are hunted for food by pigs, dogs and attests to a time when the coral atoll was

Heta: “The whole island was like it’s
people submerged beneath the sea

been burned down, like a bomb dropped
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The Rock

iue is also known as ‘the

y CINE R T
G A R L

Rock of Polynesia’ — one

of the world’s largest
coral atolls. Niue formed when an
underwater volcanic peak grew as a
coral reef that was lifted above the
ocean’s surface by tectonic activity
and changes in sea level.

Its true name, Jack says, is

‘Nukututaha’, meaning ‘island
standing alone’, which distinguishes it

Several trees grow massive buttress roots to gather water and nutrients from the rocky
surface which is hard to penetrate.

among other Pacific nations made up
of many islands.
“That’s the name it should be all

the time — Niue Nukututaha. ‘Niue’ is The coconut tree, which appears to when Captain James Cook tried

a name that recognises the arrival of grow abundantly on the island, is used to land. The local people were not
the coconut,” Jack says. for food, rope making, building, and as welcoming.

An ancestral story tells of two the middle piece of Niuean women’s “There was no beach, and he
brothers who were charged to bring woven hats. Jack carves the coconut couldn’t come ashore. He saw people
“the fruit of life” back from Samoa. shell as the starting point from which with ‘blood’ on their faces — they

“The chief asked, ‘What did you the women weave. rubbed their faces with red banana and
bring back?’ And they said ‘Ko e nui Another name, ‘Savage Island’, scared him off” — the red pulp of the
e’ — ‘Behold the coconut!” Jack says, was given to the island hulahula banana, a local fruit.

here, and the whole forest was exposed

Handcrafted Nive Ebony
“From the heart”

to the sun. I never went into the forest
for six years. Then, when everything

started to grow back and was rotting Ebony is hard heavy and dense. What is also noticeable about the wood is that its price-

away, with all the broken branches and Ebony is the most expensive woed in the world. Ebony from Niue (Diospyros pentama) Or
Kieto as it is known locally is found only in the deep tropical rainforest where they have

grown for centuries. The black ebony wood is derived from the heart of the ebony, where it
takes years to form into a dense mass of solid black gold because of its rich black color

[other debris from the cyclone], you

couldn’t walk in it. It was dangerous.

You might walk into a cave because all when polished and natural beauty. Its yellow fruit are a favorite delicacy of the
the caves are covered up with branches.” uga (coconut crab), and the forest pigeon.

The cyclone also destroyed Jack’s Throughout Niue's pre-colonial history, ebony was used to make traditional weapons, body
original shed, which he had to rebuild, ornaments and cultural artifacts, some of which are currently displayed in the museums
and this is where we head after our throughout the world. Today, Ebony is stilled used for quality body ornaments and

handicrafts. Jack Feleti is regarded as Niues top ebony carver and self taught. Each unique
‘ ornament is crafted by hand from raw ebony and no two pieces are exactly the same.
old and new, made from limestone Looked after, ebony will last a lifetime and its intrinsic value will always be treasured.
coral rock. ‘

forest visit, passing two stone houses,
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Jack’s work bench where he carves pendants and other pieces. Note the
line-up of tungsten drills and burrs, the lamp, and the magnifying glass for

fine detailed work

Jack uses a Bosch bench drill to power the
initial sanding of beads inside a sanding dish

A drop saw cuts the ebony — so far so good; it is still working!

Selecting a tungsten drill head for his carving machine

Jack’s shed

Back in Jack’s large shed, which is open
to the elements and shaded from the
tropical sun, Jack shows his considerable
resource of kieto wood he has gathered
over the years. There are piles of both
chunky and long, gnarly, twisting pieces
heaped up in several places.

He brandishes a lethal-looking
war club; another length he uses as a
walking stick. The wood is different
shades of colour, from rich brown,
almost black, through to deep amber.
This rare, aged wood is hard-hearted
and challenging to work with.

“You have to be patient. It’s like you're
working with steel,” he explains.

Outside his shed, a work stump sits
where he’s doing some sanding. The
stump is also from the kieto tree, and

\ I-I I'.- i &

he shaves the surface to reveal the dark
wood whorled with lighter shades.

Machines, tools, and carving

Inside Jack’s carving workspace, he has
a lamp, a magnifying glass for intricate
work, files, sandpaper, and an array of
tungsten and diamond drills and burs
in many shapes and sizes.

Jack used to use Dremels, but the
ebony kept breaking them. He has an
Archer power-carving machine that
looks a bit like a dentist’s drill with
long flexible shafts connected to the
handpiece and a foot pedal control.

He says that the Archer machine is
old and no longer produced. He has also
used a Foredom machine, which he says
is a popular American-made brand.

The radio is also important company
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Jack also makes wooden rings



i Refrigerators protect tools and metallic
materials from the tropical humidity

during the four to five hours he spends
carving a decorative piece. And for a
bit of humour, on a shelf, he has a Jack
Feleti’-labelled bottle of Jack Daniel’s.

The humid climate on Niue is not
tool-friendly. Jack keeps many of his
tools and metallic materials in old
refrigerators that he has inherited from
the Matavai Resort, where his wife
Vivien works in human resources.

“Niue is a rusty place. Everything
rusts,” he says. “So I keep them fresh.
All my tools and all my other stuff are
in here.”

The “other stuff” includes his hunting
guns.

Ebony kills plenty of tools

Jack has a number of machines around
the shed that have been wrecked —
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Jack makes beads which he drills from
ebony and other wood such as kafika
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“kaput; burned out” — by the ebony, but
with the cost and time spent on repair,
he prefers to buy new ones as required.

“I'm trying to find other ways to
continue carving without buying more
machines,” he says.

A large red drop saw manages to cut
through the ebony; it makes a din and
gets smoking hot, he says. There are
several burned-out drills and bandsaws
(brands not disclosed), but a Bosch
bench drill is still doing a good job.

Jack makes beaded bracelets and rings
out of ebony and other, lighter woods. He
drills out the round shapes from blocks
of wood. There is skill in doing this, as he
drills one half of a ball, then the other.

“You've got to keep still to have a
straight cut on both sides to make the

ball come out really round,” he explains.

‘Jack used to
use Dremels, but
the ebony kept
breaking
them”

A wee drop
of humour!

He then uses the Bosch drill to
sand them, the beads whirling round
and round inside a sanding dish with
sandpaper in the top. He changes the
grades of sandpaper as required.

“You have to hold on to the drill so
you don’t go down too much. You have
to limit how far you go and listen to
the sound of the balls because you can
damage them. When I get to really
smooth, I change to a softer sandpaper.
After the sandpaper, I put the buffing
pad on it,” he says.

He finishes each bead off by hand to
smooth the surface to his satisfaction
and to eliminate the ridge that forms
around the middle.

When he has enough beads, Jack
sands them while he and Vivien watch
TV at night. p

Bell rxinging

Friday is Jack’s day for relaxation from the week’s

work; however, time off also seems to involve work

of one kind or another, such as carving.

“Friday, I'm getting ready for the weekend.

Sunday is the hardest day of all,” he says.

Niueans have a strong Christian faith. Visitors to

the island may attend services and are requested

to observe certain practices, such as not swimming

until the afternoon in designated areas.
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‘Jack does initial
design work for
carvings on his

phone and refines
it using Al”

N

Bead making
for bracelets
using a
A Ut | sanding dish
W | N then finishing
| % off by hand
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The beginning of a turtle
design on Jack’s phone

“When I get to the really finest, like

a thousand grit, that’s when I go inside.
So I sit in front of my TV and watch the
news while I'm sanding away, because
it’s not that dirty, not dusty.”

He uses water while sanding, and
finishes off with the polishing machine,
which he keeps in the house to avoid
toing and froing between the house and

the shed.

Al helps out with design

Jack does initial design work for
carvings on his phone (see image of the
turtle shape) and refines it using Al

Designs for his pendants include
war clubs, sports bats, whale tails
(the huge mammals come to waters
around Niue mostly between June and
October); Tokamotu — a sacred being
from the days before missionaries
brought Christianity to Niue; fish
hooks (matau); bird and wave; dolphin
pendants; and many other exquisite
designs that reflect Niuean culture
and the people’s relationship with the
natural environment.

“The fish hook is a symbol of the
people of the Pacific. If you come across
somebody wearing a hook, you know
where he comes from. I have my own
designs. Sometimes I make the hook
look like a hook; sometimes I make it
like a logo. It’s a hook, but it’s got a lot
of meaning in it.”

Jack also works on commissions, and



Ebony

bony trees are a group of

tropical hardwood species in

the Diospyros genus, prized for
their dense, dark-coloured heartwood.
There are over 700 species across
Africa, Asia, and the Pacific, valued
for making furniture, carvings, musical
instruments, and traditional crafts.
They are slow-growing and can reach
heights of 15 to 30m.

Among the best-known are
Diospyros ebenum (Ceylon ebony)
from India and Sri Lanka, Diospyros
crassiflora (Gabon ebony) from Central
and West Africa, and Diospyros
celebica (Makassar ebony) from
Indonesia. In the Pacific Islands,
several native species thrive, including
Diospyros samoensis and Diospyros
pentamera, as Jack knows it.

D. pentamera, also called ‘black
marblewood’ or ‘grey ebony’, is native
to Australia and parts of the southwest
Pacific. It grows in subtropical and
tropical rainforests and plays a role in
forest ecology by providing habitat and
fruit for birds and other animals.

The wood from this ebony tree is
the one Jack uses for his carvings,
gathering the wood sustainably from
the forest floor. The species is not as
well-known as its African cousins;
however, it produces equally valuable
dark, fine-textured timber.

D. samoensis is also important,
growing in coastal and upland forests

and is traditionally used in carving

and tool-making. Like other Pacific
ebony species, it contributes to both
biodiversity and cultural heritage.

In Pacific islands, many
Diospyros species face threats
from deforestation, overharvesting,
habitat degradation and cyclones.
International agreements like CITES
regulate the trade of endangered
ebony, and sustainable management
practices are increasingly encouraged.
In island nations such as Niue,
protecting species like D. samoensis
and D. pentamera is important both for
supporting biodiversity — maintaining
environmental health — and traditional
uses of the wood.

Exquisite pendants displayed in Jack’s shop. The designs have cultural significance for Niueans and their relationship with the ocean
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this includes people’s own designs, at a
higher cost.

“If a Maori comes over here with
his own design and asks, can I make a
design out of that so he can present it to
his girlfriend or mother? I can do that.
Sometimes they come with a greenstone
[carving], and they want me to make it
out of ebony. I also make some pieces
for the government. They buy them to
present to VIPs.”

Design process
After drawing and refining a design on
his phone, Jack selects a piece of ebony
to suit, or a shape of the wood might
suggest a design.

He then draws the design on the ebony

with a white paint pen and carves it
using his specialist carving machine. He
changes the drills and burrs to achieve
different detailed effects.

Filing and time-consuming sanding
follow, then oiling each piece to enhance
| the ebony’s naturally smooth, glowing
finish.

“There’s a lot of sanding with ebony.
After I shape it, I use a file, and after
the file, the sandpaper. There are about
four types of sandpaper — rough to fine.
After sanding, I take it to the polishing
machine and polish it to see if there are

any more sandpaper marks,” he explains.

International scene

Jack sells his work around the world

Stages in carving a piece of ebony — drawing with a white pen; carving with tungsten drills and
burrs; filing and time-consuming sanding



My Niue experience in brief

spent a week in Niue at my own
expense, staying at the Scenic
Matavai Resort.
There are many other types
of accommodation available on

Niue; however, the resort was very

comfortable, the staff very pleasant and
professional, and the food and cocktails
delicious.

An orientation trip offered by Niue
Orientation Tours (NOT) around parts
of the island proved an excellent
introduction, peppered with the
banter of former New Zealand school
principal Keith Vial and the local

and has been an exhibitor at two world
carving expos.

The expo in Japan in 2006 was two
weeks long, and in China in 2010, the
expo lasted six months. What with the
setting up and packing afterwards, Jack
spent nearly eight months away from
Niue. He made many pendants for the
Chinese, who, he says, love the feel of
ebony — as does Jack. In Shanghai, it
kept him in touch with home.

knowledge of NOT guides.

Snorkelling — at Limu Pools, Matapa
Chasm, and Avatele Beach (one of the
few with rough coral instead of sand)
and in deeper water with a tour guide
from Niue Blue — was literally out of this
world, floating above vibrantly coloured
coral and tropical fish in their natural
habitat. And then there was whale
watching — we were lucky to see a few
humpbacks and tail flukes surfacing
close to the little boat. Riding on the
powerful Pacific Ocean was in itself an
awe-inspiring experience.

Booking a rental car with Denzel Car

“When you wear it, you touch it. The
Chinese would feel it when they were
talking because it’s very smooth. It gives
you hope. You close your eyes, and
you can see the forest. You can see the

caves.”

Ebony carving shop
Jack displays and sells his carvings from
a temporary shop in a container crate.

The display includes treasures in a glass

»

Rentals in March seemed to be a lucky
break, as several car rental companies
were booked out in July, a popular
month for tourists.

cabinet that are not for sale, such as a
massive chunk of polished kieto from the
tree that was blown over during Cyclone
Heta, and a valuable sperm whale tooth
that he mounted on a kieto stand.
Among his range of pendants, there
are different styles of matau. One has
a whale-tail design that enhances its
symbolism, as whales are often seen as
guardians and protectors of Polynesian
culture. Another incorporates a shark
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fin with a whale tail hook, and another
is shaped like a map of Niue island. The
Niue map is also etched on a pair of

fine decorative hair combs to be worn

in a topknot. The pendants shaped like
clubs and spears symbolise masculinity,
strength, and courage.

In the cabinet, there is a 21st birthday
key that Jack carved out of ebony for his
daughter Ebony. He uses other wood,
such as kafika, for similar purposes.

A family affair
Jack was making a war spear and stand
for a local man’s 21st birthday, and his
son Charlie, a tattooist, had done the
decoration.

He made a coconut husk rope to wind
around the handle, and when finished,
he was going to oil it with coconut or

furniture oil.

Ebony Carvings

Jack Feleti

Craftsman

Vivien Feleti—Manager—charliesebhony@nive.nu
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The decoration, he explained,
represented important elements — three

stars for the village, curving wave shapes

for the Pacific Ocean, leaves and flowers
for the land, and a weaving design that
represents Niue as one nation of many
(14) villages.

Jack will continue carving, showing
tourists around his shed and selling his
work. The time has come, however, to
hand over guided visits of his beloved
forest to his son Jack Jr, who will take
over Ebony Rain Forest Tours next
year. These tours share local stories
and legends, along with insights into
the unique flora, fauna, medicinal uses
of plants, and geology of the Niuean
rainforest landscape.

facebook.com/
ebonysforesttour/photos

Mati, Hakupu
NIUE
South Pacific

Phone: 683 7649
Mobile: +683 5649

E-mail:
Jack.Feleti@gmail.com

Find us on:

“It gives you
hope. You close
your eyes, and
you can see the
forest. You can
see the caves”

Ebony wood from Niue (Diospyros pentamera) or *Kiete® as it is
know locally, is found only in the deep tropical minforess where
wmmhmmmmywmmnmﬂ
from the “heant” of the eboay, where it takes years to form mto a
dense mass of solid ‘black gold', so called because of its rich black
colour when polished and natural beauty, 1t's yellow fruit are a
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Throughout Niue's pre-coloninl history, ebony was used 1o make
traditional weapons, body ornaments and cultural urtifacts, some of
which are curvently displayed in museums throughout the warkd

Today, ;hny 15 still used for high quality body omaments angd

' as Nive's top cbony carver. Each ‘unique”
1 by hand from “raw” ebony and no two pieces

& lifchme and its intringic value will

A rare sperm whale tooth mounted on an
ebony stand is displayed in a cabinet in
Jack’s shop
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Best of The Shed

$19-90
Featuring 18 of the best projects from
the last 10 years, The Best of The Shed i
includes all our most popular projects. With step-by-step
instructions, the 176-page book will take you through os
a variety of projects, including a pizza oven, a trailer, a uE

)
-

-"J
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e f

Vintage Upcycling with

=
E

3 0P 1 : .
rocking horse, and a knife. FRAMAO Gg&l} E%g Raspberry Pi and Arduino
a0 s LIIILL RSN éﬂ, From the 1970s-design desk lamp up to the

How to Weld Radio Magic project series, an inspiring 140-

Learn how to weld with this best-selling book on the subject. page guide on vintage upcycling for makers. The

Suitable for beginners through to experienced welders, this
207-page book will help you to transform ordinary
steel into a blank canvas for invention.

projects are based on the articles published in
The Shed magazine and award-winning projects
from the Element14.com Project14 challenges.

g

Best of The Shed 2

Want to make your own outdoor fire, bedside

MOTOR B A m“- -y
WORKS | st ﬂ--w

FA

5105;%

A

PR

BRICATION

4
u

Professional Sheet
Metal Fabrication

The most detailed sheet-metal

cabinet, or Damascus steel knife? Maybe
you want to learn how to make your bicycle
electric? These are just a few of the projects

that we have included in this second edition of
Best of The Shed. All have clear
instructions that demonstrate |
the build process and include 95 .E%R‘Eﬁgoﬂzﬂ%ﬂs

diagrams and parts lists.

book available, this 304-page paperback
includes clear instructions on a variety of
subjects — including directions for using

pneumatic hammers, an English wheel, and
more. Learn how to form door seams and to
make fenders, hoods, and other body parts.

Handy Workshop Tips &

Engineers Black Book — Techniques

3rd edition The ultimate workshop companion, this 320-

Boasting all the information you need page book is a comprehensive guide to anything

— including useful tables and templates — crafted of wood and metal. With something to
£ this pocket-sized 234-page book is the teach everyone, this book has ideas to encourage and
W— essential reference for machinists, inspire, and clear directions that’ll lead you through a

engineers, designers, and makers. project every step of the way.

O RD ER FO RM Post To: Magstore, PO Box 46194, Herne Bay, Auckland 1147/

Best of The Shed $19.90 Name:

How to Weld $65.00 Postal address:

Professional Sheet Metal Fabrication $105.00

Engineers Black Book — 3rd edition $125.00 Postcode:
Vintage Upcycling with Raspberry Pi ... $20.00 Phone: Mobile:
Best of The Shed 2 $22.95 Email:

Handy Workshop Tips and Techniques $51.00

Postage and packaging, New Zealand $11.50 PSok Visa Mastercard

Postage and packaging, New Zealand rural $15.50 P&’

Postage and packaging, Australia $30.00 BSok

Total number of items

Plus postage and packaging Signature:

Total cost

Terms and conditions: Only while stocks last. New Zealand billing addresses only. Offer available on direct purchases from Magstore. See magstore.nz for full terms and conditions.

Order online at magstore.nz, or

|| \\||||| |||||// |||||||||MAG$F@IRIENZ gt = call 0800 727 574 or email subs@rustymedia.nz




Know your stuff

TEST YOUR SHEDDIE KNOWLEDGE

QUIZNO. 5

At what temperature does
water boil at the top of Mt

What material do you
typically use a spokeshave

Everest? tool on?

a) 50°C a) Steel

b) 70°C b) Aluminium

C) 100°C C) Wood

d) 105°C d) Plastic

Who invented the domestic | Can you drive a plug-in EV

vacuum cleaner? from Auckland to Wellington

a) Hoover without stopping to charge?
1 G Unlikel

b) Spangler WEQ a) Unlikely

c) Edison £ DELAYS . b) Easily

d) Dyson _aeleied ©) No way

d) Only if going downhill
(North to South)

How do you extinguish an EV
battery fire?

What is the colour of
sunset on the planet Mars?

a) Orange a) Call 111

~ b) Red b) Dry powder fire extinguisher
c) Puce ¢) Cover with a fire blanket
d) Blue d) Turn it upside down

How many times quicker Foo i " B Which is the hardest
does steel rust on the 14" »¢% w New Zealand timber of those
Chatham Islands than on ' listed following?
mainland New Zealand? a) Maire
LA b) Totara
S b) 10 ¢) Matai
i c) 50 d) Kauri

d) No quicker

What is the melting point of

What temperature is the
lead?

tip of the inner cone of an

'\u, A" |1'Hl- |t‘.ll|il o |

oxy acetylene flame? a) 227.5°C

== a) 2100°C to 2480°C b) 327.5°C

Bright Tuminous  Blue envelope [RDIESTOMOR (o E2IIN@ c) 427.5°C
¢) 3100°C to 3480°C d) 527.5°C

Figure 1: Carburizing Flame

d) 4100°C to 4480°C

005°22€ (9) "0T *D.08¥€ 01 I.001E () "6 ‘YHNOj Liney pue ‘piiy} iejew ‘dnois

SIY] Ul puodas saje. eie}o] -s}oaaload 10 3210y uoWILLIOIUN UB SI H 0S “‘YYM HI0M 0] JNJIYIP S1 Y ‘}sapiey ay} si J 3|IyM 241\ (B) "8 ‘06 (2) *Z ‘epesuq
all} 8y} ||ed pue Aeme ||am aAO\ “suing snolias asned Ajqeqo.d |jim pue yiom 0} Sulos Jou aie spoylaw J1aylo |IY "TIT lieD (e) 9 @n|g (p) "G ‘w008

Jo a3uel e aAeYy SAF dwos 1ng ‘Suoim A1aA Jou Ajqeqoad 31,noA ‘Aem ON (2) 10} Judm NOA §| w09 SI U0}3Ul||DM PUB pueony usamiag aduelsip
SuIALp 9y ] "salI9)1eq ay} Jo ade ay} Y}IM sasealdap Syl Ing ‘wy00s 01 00E St adues SAT 1SON “Ajoyijun (B) " ‘}joswiy os op 0} Asuow ay} aAey jou
pip 18|Suedg se way} Sulnjoejnuew uesaq JaA00H AluaH wel|liM ‘8061 U] "Z06T ul 19jSuedg Aeriny sawer (q) "€ ‘POOM (3) "2 2,07 (4) "T :siamsuy



By Maya

The Shed cryptic crossword

THE SHED
CROSSWORD NO. 2

(21 was seenin a 14 13 in 1909; 18 8s fought against German 34s in 1917)

Across
2. See 5
5/2. Humiliation on losing a defective

type of 25 (7-3)

8. See 18

0. See 28

13. What’s charged for transport?
(8,7)

16.  Stern princess leaves the local area
(6)

17/38. Cave, Matthewson and DeSantis
put together a type of 25 (6-4)

18/8. LP comes with a free kite (7,5)

21. Fleming’s Doctor joins team
backing chap with a bright idea (6)

23.  Extra mounted a potential
romantic partner (6)

25.  Club where Terry is disheartened
to get a container of juice (7)

26. A 37’s overturned by us, you can
count on it (6)

28/9. Some returning fleets net rockfish

with metal 7ed to become 4 (6,5)

29. A golfer many treated as Arthur’s
enchanting sister (6,2,3)

31/33. Sketch bar where you’ll find
runners (3,5)

34. Was “Coleridge’s Unusual
Neckwear” a hit for Fleetwood
Mac? (9)

35. A footrace without booze? That’s
just a rehearsal (3,3)

36. Indignation lacks resistance,
leading to a loss of power (6)

37.  Vehicle for hire, thanks to football

team (4)

38. Seel7

Down

1. Bodies of water - and hair, they say
(5)

3. Gun is certain to hold one’s
attention (7)

4. After the start, “more reliable”

becomes “more out of practice” (7)
6. Tap to push something through, in
a manner of speaking (6)

-
a
H H =
AEEEEEE
4 B H BB
AEEEE SEEEE
A i B B BES
AEEEEEEEEEEEEEE
HE B E B EREES
HAEEEEE B AEEEEN
H H HEEEESE = B

AEEESE B B B SEEEEN
H B SEEEEEE B B
AEEEESE B H SEEEEE
H HSEEEESEEEEE B
HAEES B B B B B SEEE
H §H JENEEEEEE B B
MEEEEE B B B SEEEEE
H NN SEEE =

7. Sketch soldiers when back in 28.  Vehicle’s activated for Rachel or
hideout (6) Kit, for example (6)

10. They might be silver-haired, or 30. Enthusiasts crazy for hard-shelled
golden (6) seeds (4)

11. How one could attach a decking 32/33. Is lady of the night’s fee ... a salt?
panel to a frame? I can’t be (8)

bothered! (5,2)
12.  Tranquil place to take drug (6)
14. UK debaters could become a 13

Answers: The Shed Crossword No. 1

manufacturer in 1902 (10)

O

15. Don detailed what Gollum coveted

and why 28 9 becomes 4 (10)

19.  Grab one crook and steer to flight
recorder? (6,3)

20. Deter poor construction - this is

= =

GIEE

o) —
mir|Oo0O(0(Z(>|0

what sinks ships! (9)

22. Egg on beginner against hesitation

(4)

i

=
—
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O
®

i

AZCI=|H|(D|C|0

24.  Employee has a cunning plan (4)

hAaAIMmMAOaAMmMXX|Z|—|—

wn
- =
m

QO |ZI0|M|r

27.  Issue with insect’s speech sound

(6)

i

Comments, questions, etc - http://theshedcrossword.substack.com
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Back o’ The Shed
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THE PATTERN

: | _|1 ‘ |
.
- Therestored bench
- f he Rl AT .
5 & "_ I, .:- “‘ - £ :;?@@. ) . 3

MAKER’S VICE

s part of setting up my shed,
I had planned to shorten the
legs on my old workbench.

[ built this
35 years ago in Australia of laminated

workbench

beams and jarrah stretchers. I don’t
remember where I got the jarrah, but
I clearly had a lot of it. The bench was
so good, I had it shipped home when I
returned from Australia. It has proved a
worthy piece of equipment, very sturdy,
but I made a mistake when I built it, so
it was always a bit too high. I wanted the
bench to match the rest of my equipment,
875mm high.

A straightforward job: simply unbolt the
top, and cut the legs. But I thought the top
looked a bit dodgy. It was stained, full of
holes, and looking worse for wear. What

The Shed 124 Dec/Jan 2026

Jude decides to restore a
favourite old jarrah workbench
and fit his trusty, and now
probably quite rare, vice

By Jude Woodside

if I planed it? We have the technology. So
[ removed the top and carefully cut it into
three pieces that would go through the
planer and thicknesser.

I reassembled the top and added a
piece of rosewood to one side to extend it
a bit, and two pieces of rimu on the ends,
mainly because the previous ends looked
unsightly.

Installing my tfrusty vice

Some years ago, I bought a pattern
maker’s vice from the US.

It cost around NZ$600, and the shipping
was nearly as much again. This one is a
copy of the Emmet vice; there are a number
of styles, but they all work the same way.

With the top still free, I decided it
was time to install it. I had thought of

a
The pattern maker’s
~ Vice, inplace .

recording the process, but I was in a
hurry, and I figured not too many people
would have one anyway.

The pattern maker’s vice is unique in
that it can be used in a variety of positions.
The jaws rotate through 360 degrees, and
the vice itself can be tilted to 90 degrees.
They can clamp non-parallel items, and
the four included dogs mean it can easily
hold circular objects.

Pattern makers needed to be
precise

They were made for pattern makers,
who, in my youth, were the peak of the
woodworking profession. They made
the models for casting large pieces of
equipment, and it was a profession that
required the wultimate dedication to
precision.

These craftsmen were the engineers of
woodworking. Their models not only had
to be accurate; they had to take account
of the shrinkage of different metals and
allow for draught — the slight angle that
allows mouldings to be released from the
cope and drag. They made gears, engine
blocks, pulleys, wheels, crankshafts —
anything that could be cast. This very
vice would have been made first by a
pattern maker. I've attached it to the
bench diagonally opposite the wood vice
since the bench is movable. It gives me
more options for holding work.

Well, that’s it for another year of
interesting times — 2026 can only get
better. Merry Xmas. &




The right component

Tungsten Carbide Blade for y ou r pro J ect

Plastic fixings, fastenings & hardware, plastic
protection caps & plugs, electronic components,
small enclosures, knobs & handles, toggle clamps,
EPDM washers & sheet, anti-vibration mounts

9000 component lines, 7.5 million items in stock

www.hiq.co.nz

X h Hi-Q Electronics Limited o o
LiNBIDE | i i

09 415 3333 components

CLASSIC + VINTAGE * MODERN Affordable

A\ alibre  3p cab

Effortless Design Precision

Specialists in wire wheel repairs Powerful & Affordable 3D CAD Software
and restorations for cars and motorcycles

Oftering wheel building and truing, painting
and anodizing, media blasting, metal polishing,
and rim drilling; we provide the finishing touch

to your prized possession

For designing
prototyping and
production.

30-day free trial available bayc

06 324 8345 services Itd

Special discount rates for ] ] |
027 231 7864 Contact us Model engineering club Members ayca? @nowmail.co.nz
410 Green Road . _ https://www.baycad.xyz

hamcoindustries@xtra.co.nz restoration proj ect Maker Club members AU 61 274847464
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BMW Service

—nsure your classic BMW stays genuine. Contact your local authorised BMW
dealer or phone toll free 0508 26972/ for your classic parts needs today.

www.bmw.co.nz/finddealer



sdoys10]03/2u°0>"'audsal mo\uﬁuowou 2u2s9y 1v20) oh E u Y

‘19buo| 15e| pue 13|00 Aels
ystuiy anok djay pue ybii An
aljow 123|421 0} Abojouyda)
wawbid einads yym paubisa

H 12
(oe|d anok
}e SINOojOod )Jep
Buisn uo buiuue|d

Gl 14
B 8 L

Aeg sJeap, may saye Aeg Aeg s, Jeap maN

4 3 ¢ |
AYONNS AvQUNLYS AYOIY AVOSYNHL AYOSINGIM

desaxen, e
pajea 1@¥004 Buoj wy e ul ydwpg 10 Buipeay s,ay awn SIYl INg = 31 |y 18 3y sy paal sAem|e sey aneq ‘spodsiojow
10} uoissed e pue ‘auidiosip ajgqeuonsanbun ‘jlejep Joj aka ue Yyum seop ybnel-jjes e si Jepuexaly ,2Ae( ajWeUAQ,

ZUu'paysayl

L2

asn syeuolssajoud ay) jured ay)

JUISH

AYQOL ITVS NO E

Aeg Alesianuuy puejLJonN
Aeqg Aesiamuuy puepony

Aeg Aessaauuy uoyBuljjap

0 6l

El el

9 g
AvaS3nl AVONOW

filenuep




ZUoo'syopfmmm | £/GZZS 0080
$SDUISNC UDBW 10Y] SBUIYODIA __m.uﬂ..

AVaoL
FIVSNO (TR)NSSE)) )

82 Ld 92 e ve Ed
ce 12 02 1| Bl Ll a9l
Gl 14} El el 1 1] b
feq 1Bueriem Aeq Aieseauuy uosiay
8 L 9 § 4 E ¢
|
AVONNS AVOUNLYS AVOIY4 AVOSHNHL AYASINGIM AYOSant AYONOW

SO W0 3|qo||BAY

La
h 0 E E U = ‘uaneay aippays aq Aew ) ‘awoy e se sajgnop os|e j| ‘saluedwod (|0 Pue SE|0D 0} Weald =h m =h= mm

20! woJy) pue sa|2421q 0} sUNasIq wody ‘sjonpoud jo abues peoiq e 0} ajeRa subis Buisipaape ay| 'subis Buispeape
JO UDID9]|0D SAISUI)XS UB pue ‘spod oy ‘sied snouea ‘doysyiom e 0} awoy si youald |ned Jo pays uojsaa ayl

_\ & h...‘. % " \ i B

I 8
L]
F .ﬂ S

RN gl S
/ cm 5= = PN
onmmansE E

ZU’°




asn speuorssajoad ay) yured ay)

AYQOL ITVS NO E

feg fessanuuy oBen

twauou:_m&u__.uud_.umu.h..

:2UI|UO 234§ YSY B2 82 L2 92 G2 ve Ee

jUISaY Ylim
sydaload Bunuied inoA uo
inpe padxd 3344 199
LIDIAPE 2WIOS
paau pue 3dafoad ce 12 0e b1 Bl Ll |
Ald Opuay e 3on Aeq Aiesionuury prevesey

E?..:% o Gl Fl El el 1l ol b
1129 saok +maped joym

e in

f uo gy
f S47Ym

s
#2951 p

YAy Jooidrrypwam
v 0f 25m [ pmoys jeym

| LE 0E

4P 4m4 6V AVONNS AYQUNLYS AVOIYd AYOSYNHL AVOSINDIM Avasanlt AVONOW

aonquisiq o1b6Beld pueeaz mapn auyl 40) (Hods Jadng) 0SS UB pauoysal Ajjuadal aH "uaa) B sem ay aouls sedsap uo Buppom
pue Buipu uaaq sey SUYD ‘SPaYM 0M] 0] SBLLOD }I UBYA “UBIJE)| UE JO MESY BY) YlIM Saped] || JO 3o B Sl oI SUyD

......

{A L.

- o

-

..,-..._MG... 2y Loy L AS)
. wwtmnﬂwfﬂ ,ﬁﬂ; %.wf.
pYaYap? WYurtap

ST T T
—‘@;‘nﬂ‘ﬂ. - -.._H-"... .._._-..w ..ma.._ﬂl_.- W...._A.m
ﬂaﬁt‘-‘t‘la ”.|.. ._..._....- I...-.:. " ....—...__. _”.-._ #ﬁ%ﬁ T, .
A AR AR AR Y : =1
L L) CRSTReTO.OF

s ail

E 3 -+ e ks = - i by i = L
3 ] 4 - W, [/ B - v 5
i 3 i - . \ L - TR
; F . | ] . » B =" % i 1 Y . - par
- ] . | =4 . ' f . & - - : g ; ; !
3 ; = 4 el L & ke ] - L - .
1 i " % | i . |’ . - . Fi -
L ' e . 4 W 7§ - ; i . - / ! 9
- i3 3 a { . 1, - - = i 'Y T E Z £ o =
g i b — | v ’ Y i i . g . 2 4 - Gl e X
] . - & . Lo, . - - s - ot g Al
A : y A L. - o 4 e L ¥ o i ¥ o . o
1 P - y 5 o S 2 (s *
; ' N o A = e r -
5 - i . 5 ‘) g 1 : . Lt B ’ -
i ! = g o L - e i 1 . ¥ - i N Y
H r - v b, i i - | - .
. - = 5 # 3 - b ﬂ
d . iy = = " i o g - “
\ —1 | " e ; - |
- . J . =
e g 3 L i - 1 f q e 1 -8 e o
1§ ; o . : " L e | d ! o T il y '
3 7 - ; - d . a i /L i \ r i | b T u o |
a E: F % P ] o r £ % ol g o . 4 - 3 T Il -
| [ ; & I L W ) ; - e e . ;i & | A
” = 5 5 i - . g - \ = b b= e ol - o z et ._ = i
i v " s M { 7 1 T o 8 J |
E. 1 = v s = i I, T 3
Bl F o A Nk ¥ r mll A 1 i .. o e g - .“
- c 5 o . . —
= F A | ¥ | = -, ' L. e s i o= - P
- L L [ Py : 3 Fm | .
\ | L o e 3 1 8 4 | . o
¥ 3 5 - I I R -] .

Zu:pe ysaya



spb
domsiza

]|

el

Aepung Jejseg
spua Buines B teg

S
AVONNS

‘ll@m SE JaA0YH pUET B paumo ‘aa) Yaylejpurlb siy pue Lanoy puiET B paumo Jaylog siy 'SJan0Y pueT paumo
,5soy "doysxiom paddinba-jjlam siy ul wuey pue Ajwey
Buipjingau jo Buiyjou syuiy) safey ssoy ey ay) ul suasuibua pue|s| yynosg jo suonesauab aaly jo ABojeaualb au yup

Jayie} siy 'SIan0y puET paumo sajoun

ZU'paysayl

zu'o0d'snbdomsize

Bl Ll

Ll ol

Aeprid poon

v (1
AYQuNLYS IV[ILE

=

Lz6L v6€ 0080 (2)

‘uny 1oy sieAcy puen

epIimuoypbu sauad) doms /6 J1eA0

e

FIvs NO (ae)3isser) )

]| Gl rl El
feg Aiesisnuuy puejynos Aepuopy seyse3
B 8 L 9
g |
AVOSHNHL AVOSINDIM AvaSanl AVONOW

Judy

el
W
_.,-.u_ 40 B
L.

=T

it 4 g
OF RES -
am o 1 I
e h N Ai-=rg.
L — e ]
| iy



NIGIME
M 19ve
1
- -

-

y !

S

{90 Wolj JGDIIDAY

uoljeaouu] buiuadieys

AJNA0L

Zu'paysayl

ZU00'SHOPIMMM | £/ 225 0080
SSDUISNG UDBW 30Y3 SaUIYoDN | [fjsavr

LE 0e 62 8¢ Le
ve ed ec 12 0d
Ll a1 Gl 4 El
Aeq sJou1on
]| 6 8 L 9
€ ¢ L
AVONNS AYQUN1YS AVOIYd AYOSYUNHL AVOSINDIM

*8G66 L Ul sauof pue Jaxewauiges e se diysaopuaidde siy pepels
ay se uoos se sjo0) BuiAing uefiaq saq - yeuopuey abejuay Joj uoloa|ipald e uey) Jayjel A1ISSa0auU U0 Papunoy sem
uonoaoo eu sy ‘smesedde ssajebe jo Aeue ue 0] pajoeIne SI S3Q I|IYM ‘Sauieg s3] 41019902 joo)-puey abejuip

i
e
v

61

el

AvaS3nL

AYQOL 3TVS NO

8l

1

AVONOW




S|00] paAnjald jp awoy ay]

Ndvd 1001

Zu'paysayl

Zu‘od>*ule(q|oo} :9}I1SgaAM Zu‘od‘eiI}XDUiRg|OO]} :Jlew] 908 0.S (60) :2uoyd

S1001 d3IsnNn ANV M3N

ddvdl - 113S - ANAQ

L 9 g 14 E
AVONNS AYQUN1YS AVOIYd AYOSYNHL AVOSINDIM

‘[el@w 1@ays Jo no Buiyihue
JSOLE 212aI0 UED OYM UBLUS)EID anu) B ‘sAep asay) AJuel B si 9)Ij\ "LE JO SHIOM LLI0JSND 8)eaud 0} J9||ol peaq e Buisn
Aq [pAa) mau ajouym e 0} sBuILj) SaXE} UOSEN a)Ij\ UBILOYIWEH ‘UOREIUGE) 10} S|00} [B1awWw-1aays asn ajdoad jsow ajiym

el

o

¢
AvaS3nl

Repypng s,6ury

L
AVONOW

aunp




zu oo biy'mmm 3D01S Ul SWall uol||iw | ‘'seull Jusuodwod 000, 1OA0
sieysem Buneinsu « »$JN3S pue sjepoop ‘sj}abpim ‘sowzib ‘sqoqewebuly] ‘sjljjedseweydjeym

sjuauodwos Buipjing «
1994 9|qejsnipy «
SiSWWel Jap|eH

AYQOL ITVE NO E

siaysem onseld ? WaAd3 »
sjuauodwo9 21U0L}03|] «

suej Buijoon) «
sped woisny «

aIEMpJIBY SS999Y « IE 0e 62 ge L2
sdwe|o a|b6b6oy

Sa|puiey B SQOUY
SJUNOW UOQEIQIA-IIUY
sbn|d 'y sded uonoajoid «
alempJey onse|d

9e Ge e £e ec 12 0¢
bl Bl Ll a1 Gl rl El
pluBepy
el L oL B 8 L 9
g v ( [ l
AVONNS AVOUNLYS IV[ILE! AVOSHNHL AVOSINDIM AvasSant AVONOW

"BIBAISNY "BUOIDIA Ul SMOYS JeID Jo Bupy ay) awoosaq aukep : — = ﬂ

mes jey) saids Bunfew-|apoLu e 0jul PaLLOSSo|q Jey) X0q anssi) B Lim paues |e )| 'sAes ay ‘) yuom )i saxew jey)
‘paey s | *yeshw soy Asea ay| sxew o) Juem Kjjeal J,uop |, ‘uBwSyeL [euassauinb ay) s|loyoiN aukep |[eo Jybiw noj

Zu'paysauyl




FONVYUNSNI ZN'OD'HIAODDISSVIO MMM LISIA HO #SZ 95% 0080 11VO
H3AO0D JISSVTIO

)

£8, ADNIS

¢ L LE
AVONNS AYQUNLYS AVOIYd AVOSYNHL AVOSINDIM Avasnlt AVONOW

‘UIog SEMm 2Ippays e nsal ay | "sajoAauojow uesuawny Buuoysal
Ul pajsalseiul aweosaq Aeuapiooe |19 ‘sos, @4i ul pue ‘ybnoay suoys sauab Buusauibus Buons Yanamoy “Apjwe) ayy
JO 1534 8y} axun ‘me| Apnys 0} AjsIaAiun puajie pinoys uos siy Jey) papiosp pue jaauibus ue sem pep suosyoer ||IIg

101

DI paysays




JI42G/x2 2402p00M 4000410 110k

25N S[RUOISS rad Y] AIed2poos Y]

NISAH

sdoys10]03/zu‘0r'auasal

jdoys.iojo) auasay
|e20] JNOA wouy ajqejieay

Aeg Aesianuuy
jobues a1e2poopN SUISAY AingieueD ynog
3yl YlIM SpieoqJayjeam pue
S32Ud} ‘aunyuiny “Pap Jnok ui oe 62 g2
}3saq Aian a3yl 1no buug
iy S—" - AvaoLIVSNO DG

L2 92 G2 Ve £¢ (14 12
joWuli}
m:_umt_o%@%
s,
0e bl 8l [l 91 Gl rl
el el Il 1] b 8 L
Aeq sJayed
9 g v g e L
AYONNS AVOUNLYS IV[ILE! AVOSHNHL AVOSINDIM Avasanl AVONOW

‘p1ob uom Auoy ‘siequiew Joy uoiadwod -— m : E m “ = m m

}ompoom B dn jas payszuap yinowhld man ayl uaym "yoeau o} Asea pue a|qisia - aocejd sy ul si Buyfiang
*2)jeNoBWILLI SI Pays siy] "aoeds Jo asn JuI21Y9 9y JO) 3SEIMOYS B S| ‘YINowAld MaN §o0oig |leg Ul pays s,ucjysy Auop

B
.....

.......

__

Sl



...u-__-.- HLYOMS.11 41

""}ISIA ‘OjU] 8JOL JO4

ALIJHdHED SNhhE

;_Hcm_m_nmu“m._.n - X S S TIVSNG (OB

Ge ve Ee cc 12 0e b6l
ALlJHdHD a¥2L2
T

Bl [l 9l Gl 141 El el

Ll 1] ] 8 L 9 c
dWH12 HHE 010H
Z-3 ALNO WNIO3W

14 E e |

AYONNS AYOUNLYS AYOIY4 AVOSYNHL AYOSINOIM AVasant AYONOW

Japullfo abuis B yum Jayio ay) ‘seubue JepuljAo-umy h m D : “u =

yum om) :sajofauojow Buioes Apea jo ou e Bunew jo eapl ay) pey sey suyn ‘sieal Auew Jo4 "aaiy) piing o) paploap
8| — UOPUOY) SUYD 10} 0S JON “Bupyepapun yjowwew e aq pjnom ajohasojow e Buuojsal Jo Buip|ing ‘sn Jo 1sow 104




muzdm:mz_ NZ.OU.n_m>OUU_mw<._U.;>>>>._._m_>ﬂ_0¢mNwm¢OO@O....(U
U3AO0D JISSVIO | | |

AYAOLIVSNO DS

ce 12 02 6l Bl [l 9l
Aeg Amspauuy Lngawe)
Gl vl El el 1 1] ]
feg fesmauiy YBnaoguey
8 L 9 q 14 E e
Aeg fesmsauuy
€8, AONIS o
| 114
AVONNS AVOUNLYS AVOIY4 AVOSYUNHL AVOSINGIM AVOSINL AYONOW

1a(JUIADN

pue “jseisnyua Buusauibua |[@pow e ‘lauayun |ooyos-pjo ue se saynuapl ay “Aepoy "sqol jo abue. asianp e pasuauadxa
sey ay 4aameo Bupjiom siy noybnoay) “surel) o) ano| Buop) Siim 3jiaeis) passeds uonels Aem|ies e eau dn Buimoun

ZUu'paysayl



SSU. SO

YiNnWydod

NO NNY S$31
INIYLS ON

a3avyaodn

BA3 SJESA MBN

LE 0E

feq Bupog feg seunsuyn A3 SEWISLYD
Ik 92 G2 ve ed
0¢ 6l 8l A a
El el Ll 1] 6
9 g 4 E ¢
AVONNS AVOUNLYS AVOIY4 AVOSHNHL AYASINGIM

"SWI0ISN pue spal s,ajdoad Jay)o Jo suoneso)sal pue spjing
ay) 0} s|iys Buinjos-wa|qoid pue uonesuqe) siy Bupedw sAep siy jo 1sow spuads ay ‘doysyiom siy uj ajl| siy pajieny
sey uoissed jey) pue - ppes ajjineN runb Buideys-jelaw saieoap ‘ajduns s ) uay) ‘st uoissed Jnok yeym mous| nok jj,,

.”lu. . .u r -
A L .I 7

e «_.
P, Ny,
B & b o
. b Rl

i E: - ¢ o -

: .

-

Zu'paysauyl

(persmsgo) Aeqg Buxog

6¢ 8¢
e 12
Gl

8 L
l
AYaS3anL AVONOW
la(uidad(]
R R



LE LE LE LlE LE LlE LlE
o€ (013 0t (013 0E 0€ o€ 0€ o€ o€ o€
6 6< 6Z 6C 6C 6cC 6Z 6C 6C 6c 6c
8z 8¢ 8¢ 8¢ 8¢ 8¢ 8¢ 8¢ 8¢ 8T 8¢ 8¢
L L LT L LT LZ LZ LT L LZ LT Le
9¢ 9¢ o9¢ 9¢ 9c =4 9z 9¢ 9¢ 9 9¢ 9c
ST S¢ Sc 14 Gc T4 T4 S¢C -1 4 T4 T4 T4
ve vec ve ve 144 ve ve ve v ve ve v
1 (A B €C €T EC €C A 4 (4 €T €c €T XA
cc cc cc cc cc [4 4 cc ce cc cc (A 4 cc
T4 T4 T4 T4 T4 T4 T4 T4 T4 (T4 T4 T4
oz o< 0c (V14 0c 0c oc 0c 0c o< 0c o<
6l 6l 6l 6l 6l 6l 6l 6l el 6l 6l 6l
8l 8l 8l 8L 8l 8L 8l 8l 8L 8l 8L 8L
Ll Ll Ll Ll Ll Ll Ll L Ll Ll Ll Ll
91 oL o1 9l 9l 9l 9l oL 91 o1 o9l 9l
Sl Sl =1 Sl =1 Sl =1 St Sl Sl Sl Sl
142 i 14 vl 4 142 vl vi vi 14 142 142
€l €l €l €l €l €l €l €l €l €l €l €l
(47 cl (4 (42 cl (42 cl (4% cl cl Cl cl
47 2" L L L 42 L L A" L L 3"
0] oL 0] oL ol oL 0] oL 0] oL 0] oL
6 6 6 6 6 6 6 6 6 6 6 6
8 8 8 8 8 8 8 8 8 8 8 8
L L L L L L & L L L L L
9 9 9 9 9 9 9 9 8 9 9 9
S S S S S S S S S S S S
v v v 14 v 14 14 v v v v v
€ € € € £ € € € € £ € €
[ 4 [4 [4 A [4 4 [4 c [4 [4 4 c
I I I 3 I I 2 I I 2 I I
9 AON PO ‘dog Sny e cunp Aey ady UGB Qo uep

N:.um:mw:u

J\/|

rf



2 AMPOL H.Lnﬂwa
V 2 000 MHSHY

I
[ 'y )

Irestone

pkiEm

==

2 . g —
I\ BB hles Lo - -

. \ R 5 . : . -, : - o e i .
- as a man cave and a workshop for projects and his two racing Hondas* S
g D gt (R A w _;E'&_'-m S e L g



