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F R O M  T H E  E D I T O R . . .

LET’S HAVE FUN.  
AND LEARN SOMETHING.
AT LEAST, I’M TOLD, it kept me out of trouble. My end-of-year 

holiday assignment was to build Meccano’s Meccanoid robot. 
And it ended in Mission Accomplished, not that it involved 

any great skill on my part: sheer bloody-mindedness, mostly. You 
can read the full story on Page 30.

Until my holiday experience, my last hands-on time with Meccano 
happened when I was still in short pants, not necessarily out of 
choice. Meccano has moved on since then, but you can’t mistake the 
philosophy of learning through play, even if the style has changed 
from when it first appeared a little over a century ago. 

There was a time that Meccano figured large in the formative 
years of a certain type of individual. Geeky, shy, studious… yes, that 
was me. And so, while other kids got flashy battery-operated death 
ray guns with winking lights and loud sound effects, I got Meccano.

It was much more than a toy, as engineers never tired of demon-
strating. Meccano even formed part of a pioneering computer, the 
differential analyser. Yet impressive as that feat may seem, in my 
view it can be topped by a nifty little dance routine that I am pre-
paring to program into Meccanoid. Admittedly, I don’t doubt that 
today’s makers – after all, that’s who the new breed of Meccano is 
aimed at – will take my humble efforts considerably further. 

PICTURE BY…
The moody portrait is of  
collaborator Kian Eriksen. For 
some years now, Kian has lent 
his considerable visual skills to 
our RamsayMedia stablemates 
CAR – in design and, lately, in 
photography. PoPular Mechanics 
has been fortunate to have 
been able to call on those 
skills, too. This month, you 
can savour Kian’s most recent 
efforts in two tech-oriented 
features, highlighting colleagues 
Lindsey Schutters and Kyle 
Kock in among a flock of Apple 
products and a comparison  
of fitness trackers. And, of 
course, Kian captured the 
image on this page.

It may surprise you to learn that Meccano continues to flourish 
around the planet. There’s an International Society of Meccanomen. 
And South Africa is thoroughly involved: Graham Shepherd of 
Grahamstown built possibly the biggest model ever, a gigantic 
mechanical excavator weighing more than a ton. He probably did 
it in less time than I took with Meccanoid, too. 

Finally, while I’m on the subject of learning through play, here’s 
one lesson I learnt: when you are putting together a robot con-
sisting of more than a thousand parts, including impossibly small 
nuts, a five-year-old’s fingers may be the perfect size, but her 
attention span is simply too short. 

Fortunately, I myself am well above the Meccanoid kit’s recom-
mended minimum age threshold of 10 years. In physical age, if 
not mental.

                       anthony@ramsaymedia.co.za
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We’ve tech-ed all the boxes.
Eff ortlessly fusing sophisticated style and luxury with cutting-edge technology, the Ford FUSION is 
the most technologically advanced vehicle we’ve ever introduced. So, it comes as no surprise that the 
FUSION has not only been nominated as a fi nalist in the 2016 WesBank SAGMJ Car of the Year awards, 
but also won Independent Motoring’s Best Family Car for 2016.
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L E T T E R S  /  W H A T ’ S  O N  Y O U R  M I N D ?

RECYCLE AND CURB  
SOCIETY’S ILLS

WINNING

LETTER

No one is immune to the threat 
posed by poverty, which underlies 
most home-invasive crime. There has 
always been the scope, and money, 
for locally focused poverty alleviation 
programmes.

Now, landfill airspace has a high 
financial cost, which all municipalities 
must pay. Materials diverted from the 
waste stream reduce that cost. 
Recyclable materials consume large 
volumes of landfill airspace; ergo,  

the potential for massive financial 
savings. Recycling reduces our  
carbon footprint, water and electricity 
consumption.

In contrast, crime:
l Suffocates the economy, contribut-
ing to local job loss, poverty and the 
(high) crime rate.
l Increases our rates, electricity  
consumption and VAT contributions, 
all sources of municipal and govern-
mental income.

Our only defence is, through manual 
sorting and processing of recyclable 
materials, to create work and self-
employment opportunities adjacent  
to nearby challenged communities.

Although the impression is often 
created that this kind of approach  
is being adopted, it is not common 
practice for municipal recycling  
programmes.

MARTIN BRINK
BY EMAIL

 HEAVY GOING, BUT ESSENTIAL 
When, as a young man in the 1950s, I  
first began reading Popular Mechanics,  
I found the contents and the articles to 
indeed be “popular” or uncomplicated  
and the topics to be somewhat confined. 
This is not a criticism or denigration of 
the magazine: simply an observation based 
on my memories. Nowadays, the content 
is much more sophisticated and far-reaching. 

Send your letter to: PoPular Mechanics, PO Box 180, Howard Place 7450, or 
e-mail popularmechanics@ramsaymedia.co.za Please keep it short and to the 
point. Regrettably, prizes can be awarded only to South African residents.

Write to us, engage us in 
debate and you could win 
a cool prize. In fact, this 
month we take that liter-
ally: our winning letter 
earns a Little Luxury 
Vitality water cooler valued 
at R1 300. This SA Rugby 
unit is beautifully finished 
and has a rubber feel and 
real metal enamel badges 
with a green LED. Water 
is on, well, everyone’s 
lips, with drought and 
water quality among the 
biggest threats facing our 
society. For many, filtering 
their water has become 
second nature and with 
Little Luxury Vitality that 
process is easy and afford-

able. It’s silly to have bottled water delivered 
to your house, at huge cost financially and 
environmentally, with diesel truck emissions 
adding to the pollution.

The Little Luxury Vitality water cooler is the 
most affordable true mini cooler. It provides 
7 litres of ice-cold filtered water at your finger-
tips. Little Luxury Vitality cooler filters exceed 
both the USA and the European standards; 
they use NSF-certified filters, are tested by 
SGS France and approved by the FDA. 

It’s the perfect gift for your bar, desk, 
kids’ rooms, next to granny’s bed and on 
your kitchen counter. Available at Makro and 
selected Dischem stores. To find out more 
and buy online, visit www.littleluxury.co.za

My congratulations in making it so.
When – also back in the 50s – I found 

out about Einstein’s General Theory of 
Relativity, I thought I understood it. At 
least I understood the consequences that 
it was said flowed from the theory. However, 
like everything that you do not deal with 
daily, the finer points tend to drift off 
over time, into obscurity. So you realise 
that you did not really “get it” as fully as 
you first thought. Neither, it seems, did 
the scientists (or even Einstein himself) 
when you see that there were, from the 
beginning, paradoxes that finally fully  
revealed themselves after mature thought.

Now I am fascinated to read the January 
2016 article, “Entangled Universe”.

Once again, I definitely understand the 
sentences, so I think I get it. However, on 
deeper contemplation, it becomes obvious 
to me that I really only understand the 
“English”: not the complete context and 
its scientific implications for physics. It 
seems that even the most knowledgeable 

scientists also continue to puzzle over the 
subject and its consequences: how else do 
we explain that the Einstein-Rosen bridge 
– which must have seemed a perfectly fitting 
name to begin with – metamorphosises 
into a wormhole?

The bottom line is that the article 
“Entangled Universe” gives your magazine 
stature, status and significance. As a result, 
I am able to say that I know about such 
things as black holes and Hawking parti-
cles, but I do not really know them. I can 
rest easy with that: it’s time for others to 
worry about all that.

CHRIS DAMS
BY EMAIL

 ESKOM TOWERS AS A WATER SOURCE 
Why does Eskom not add a flat dome (think 
LARGE saucer) a metre or so above the 
cooling towers of power stations to con-
dense and re-use the water?

We need water to generate electricity. 

mailto:popularmechanics@ramsaymedia.co.za
http://www.popularmechanics.co.za
http://www.littleluxury.co.za
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PM

with a scientific background and much 
reading on the subject, I just cannot get 
my mind wrapped around. However, there 
was one point where I had a chance to smile, 
since I think PM may have achieved the 
biggest numerical error ever arising from 
a misprint (leaving out the trivial case of 
infinity). It stated that string theory permits 
of a huge number of configurations for a 
universe, 10 500. The number of possible 

In times of drought, a lack of water will 
not really help Eskom’s case.

HANS JOUBERT
BY EMAIL

 NOT ADDING UP 
The article on cosmology in the January 
2016 issue was both interesting and de-
pressing. So many concepts that, even 

 

 DR ROBOT: THE ALTERNATIVE 
Regarding the article “Doctor Robot, I Pre-
sume” (January, 2016), it must be difficult 
not to get carried away when a new tech-
nology is announced with such fanfare and 
promise, but surely independent minds 
should know better.

Firstly, ever since 2010 when data became 
available from the Prostate, Lung, Colo-
rectal, and Ovarian Cancer Screening Trial 
(PLCO), overseen by the National Cancer 
Institute in the USA, and the European 
Randomised study of Screening for Prostate 
Cancer (ERSPC), a European-wide study, 
the very basis for the screening of prostate 
cancer has been questioned. The prevailing 
wisdom before this suggested that a simple 
blood test, the Prostate Specific Antigen 
Test, would lead to the early detection of 
prostate cancer and therefore lead to 
improved survival. The results of the only 
two randomised controlled trials for the 
use of PSA as a screening tool turned this 
wisdom on its head. The PLCO showed no 
survival benefit for men who were screened 
with a PSA test over those who did not 
receive a test. The ERSPC showed a limited 

benefit that came at the cost of significant 
over-treatment.

In the end, more than 1 400 men had 
to have a PSA so that 49 cancers could be 
detected and all 49 men had to receive 
treatment to save one life! Although the 
data from ERSPC continues to mature, 
the results have been so significant that 
as of today no urological or medical organi-
sation in the world recommends that men 
undergo screening for prostate cancer with 
a PSA test. The most significant of these 
bodies is the US Preventive Services Task 
Force (USPSTF). 

 This has significant implications for the 
funding of prostate cancer screening and 
treatment in the United States. What all 
this means is that the evidence suggests 
most of the men who have a diagnosis of 
prostate cancer will not die of the disease 
and that the majority of men who receive 
treatment do not need the treatment.

Professor RJ Ablin, who led the team 
that discovered PSA, and earned a Nobel 
Prize in Medicine for the work involved in 
bringing PSA to clinical use, published an 
op-ed piece called “The Great Prostate 
Mistake” in the New York Times. In it, he 
lamented the widespread use of PSA testing 
and concluded that he “never dreamed 
that my discovery four decades ago would 
lead to such a profit-driven public health 
disaster. The medical community must 
confront reality and stop the inappropri-
ate use of PSA screening. Doing so would 
save billions of dollars and rescue millions 
of men from unnecessary, debilitating 
treatments.” 

Secondly, as your experts would be 

aware, there is an acceptable, equally 
effective alternative that is cheaper and 
has a much better morbidity profile. 
That treatment is called brachytherapy.

Brachytherapy involves the placement 
of radioactive metal seeds in the prostate, 
delivering a high dose of radiation that 
kills the cancer cells. The Prostate Cancer 
Results Study Group (PCRSG) publishes 
an ongoing analysis of all available lit-
erature detailing outcomes of prostate 
cancer treatment and comparing the 
results of different treatments against 
each other. For all stages and grades of 
prostate cancer, the PCRSG data shows 
better outcomes for brachytherapy as 
compared with radical prostatectomy 
(open, laparoscopic or robotic).

Besides this significant advantage in 
effectiveness, the real appeal of brachy-
therapy is that it is a day-case procedure 
with low morbidity (much lower than 
radical prostatectomy). That so-called 
experts in their field do not offer brachy-
therapy as an alternative to invasive 
costly treatments is a matter of grave 
concern. This is likely to happen when 
the experts have invested heavily in the 
technology themselves. The machine 
won’t pay for itself, so there is an 
incentive for hospitals and their share-
holder doctors to promote the use of 
these technologies, even if the use of 
the technology is not in the best inter-
ests of the patient!

ASLAM BHORAT
UROLOGIST IN PRIVATE PRACTICE

DURBAN

kinds of universe (that is, sets of natural 
laws) is estimated at 10500, not 10 500 as 
printed in your article.

The typesetting error thus led to a factual 
error of approximately 10496 (10 to the 
power 496).

Is this a record?
 But a fascinating article nonetheless.

CHRIS CROZIER
                                            BY EMAIL

http://www.popularmechanics.co.za
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September 1985
The promise of more efficient steam-driven  
locomotives was irresistible to the nostalgic  
journalist. While we now know that coal lost to 
diesel and electricity in the battle for rail domi-
nance, the 3 728 kW Chattanooga 611 is an 
undeniably mighty machine. Elswhere in the 
magazine the Detroit manufacturers take the fight 
to the importers with the Buick Riviera and its 
CRT touchscreen’s six main computer systems 
and 30 pages of interactive sub-menus. Buick 
stole the 2016 Detroit Motor Show with the Avista 
concept sports car, a spiritual descendent of the 
Riviera, which will also feature a touchscreen 
interface while borrowing a V6 engine from a 
Camaro. It was also a landmark year for smart-
phone development and video cameras. 

1968
While not technically a smartphone because it 
couldn’t actually make calls, the battery-powered 
Wireless Broadcaster could do many useful 
things like monitor baby, amplify your guitar and 
record remotely. You know, 
all the things modern 
devices can do. The 
party trick here was 
that it picked up 
sound through an 
ultra-sensitive mic 
and then routed 
the signal wire-
lessly to an AM 
radio. 

1985
Leica may be in our Great New Stuff line-up with 
a waterproof camera, but Fuji stole its thunder 
years ago with a similar amphibious and imper-
vious-to-drops set-up called the HD-M. And it 
shot to 35 mm film, making it infinitely more hip. 

1986
Far from the bustling 
Las Vegas halls of CES 
is a tribute to Thomas 
Edison. It stands on 
Mount Otoko in Tokyo, 
Japan, which inciden-
tally used to host an 
electronics show that 
marked the beginning 
of a model year for hi-fi 
and video-related gear. 
Sharp and JVC com-
bined their expertise in 
a 3D-viewing system 
(pictured) for the VHD videodisc format. Those 3D videodiscs would also mate well with 
the flat LCD prototypes shown by Toshiba, Casio and others. Or you could stream via the 
then only-in-Japan direct broadcast satellite dish and decoder system.  PM

http://www.popularmechanics.co.za
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THE FUTURE OF  CINEMA      ART AGAINST ISIS       SMART FISHING NET      YOUR NEW RECORDS      GREAT UNKNOWNS

OHAN VAN STADEN was one of the first people in the country to see 
Star Wars: The Force Awakens. The only catch was that he couldn’t 
bring his wife along and couldn’t tell anyone about the movie or 

the 4DX experience. It helps that he designed the cinema and knew 
exactly what to expect from the system.

It all starts with a steel structure. You strip the chosen cinema bare 
and install the framework, which will then hold all your seats. “The 
seats (which come in pods of four) weigh about 450 kg empty,” 
explains Van Staden of South Africa’s first 4DX cinema seating at Nu 
Metro V&A Waterfront. “With the 0,3 G movement it has we talk 
about weight displacement of about 868 kg when it moves.”

Pitch and roll are only a few of the system’s talents. At this cinema 
the list includes wind simulation, fog/smoke machines, water spray,  
air puffs, leg ticklers, lights, bubble machines and scents. These all  
support the immersive experience of the 3D-viewing experience with 
enviromental feedback. 

The technology is developed by a Korean company called CJ 4DPLEX, 
which is part of a massive conglomerate called CJ Group. Nu Metro 
cinemas bought the rights to 4DX to compete with Ster Kinekor’s Imax 
licence. So far Nu Metro has matched its traditional rival with equally 
packed houses for Star Wars screenings. It’s a treat, this 4DX thing, but 
the R150 ticket price is prohibitively expensive. 

“Underneath is a small forest so the seats are supported and there’s 

THE 4DX AWAKENS
Behind the scenes with the extra dimension to the cinema 
experience. – L INDSEY SCHUT TERS

 An effect called the leg 
tickler is called on for thriller 
movies. Van Staden tells us 
that people steal this part 
quite often. 

MOVIES

 

http://www.popularmechanics.co.za


MARCH 2016  _  www.popularmechanics.co.za 15

network and speaker cabling,” Van Staden 
continues. Each individual seat is equipped 
with a passive subwoofer and its own CPU 
to send vibration feedback into your neth-
er regions. 

Aromas are released via compressed air 
through nozzles on the backs of the seats 
and into the face of the person behind. 
The front row gets an effects bar in lieu of 
a seat ahead. Among the 11 smells this 
cinema has access to is burning rubber, 
gunsmoke and the fantastically named 
BeefTown, which is every bit as meaty 
and musty as you’re imagining – they use 
it for farts. Each scent comes in an indi-
vidual canister that will last about six 
months. Van Staden says that Furious 7 
used up the burning rubber and gun-
smoke within three weeks.

Films are converted to 4DX motion for-
mat at CJ 4DPLEX’s in-house 4DX i-Studio 
and sent via FTP server to the capable 
cinemas around the world. The system is 
triggered automatically by a time code 
which is synchronised with the film. 

Modern cinematic projectors work 
according to a linear time code (LTC), 
which is programmed to the cinema 
schedule and needs no human interac-
tion. From a back-of-house perspective 
the 4DX system is quite compact because 
it adds in another server cabinet to drive 
the air, water and mechanical systems. The 
seats are all equipped with a CPU that 
receives the Cat 6 signal and drives the 
mechanical movements.

When Rey was at the helm of the 
Millenium Falcon during the escape from 
Jakku scene, the seats jibbed and gybed 
along with JJ Abrams’ signature kinetic 
camera direction. The Real-D produced 
some serious background depth detail. 
The passive woofers kicked at the right 
moments and the puffs of air kept time 
with Captain Phasma’s blasts. This was 
4DX at its greatest during PM’s special 
Star Wars screening. 

But while the system can be fully 
immersive (like when the strobe lighting 
illuminates the cinema and pulses in 
rhythm with the crossed lightsabres as 
Kylo Ren tries to seduce Rey to the dark 
side) there are many inconsistencies. 
When Rey climbs a sand dune the seats 
pitch forward and back again when on the 
top looking at the landscape below. When 
Finn does the same, the anticipation for 
movement is there, but without any pay-
off. It may just be some nitpicking, but it 
can be very unsettling when you’ve fully 
committed to suspending your reality for 

the sake of a more complete viewing  
experience.

To supplement the environmental stim-
ulation, the cinema is equipped with class-
leading Dolby Atmos sound (which can 
handle up to 128 audio tracks simultane-
ously through up to 64 speakers) and a 2K 
digital projection bouncing off a pure white 
screen. Take that, 5.1 channel IMAX. 

South Africa’s second 4DX cinema  
will open at Durban’s The Pavilion mall 
on 18 March 2016.

The system makes use 
of purified water. Water 
tank is drained daily.

The 11 scent canisters 
are housed here and feed 
into the air system.

On projection duty is the 
Doremi DCP-2000 2K unit.

Chauvet DJ Obey 70 is locally sourced 
for lighting control and Inter-M’s 1800 
controls the passive woofers.   

Compressed 
dry air is 
stored for 
use in 4DX 
system. Dry 
air carries no 
bacteria.
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A 3D rendering of 
the archway of the 
ISIS-destroyed 
Temple of Bel in 
Palmyra from the 
Institute for Digital 
Archaeology’s 
archives. It will be 
used to create a 
full-scale recon-
struction this year 
and could also be 
printed on a desktop 
3D printer.
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Close Air Support (CAS) is used by 
combat units to call in air resources

when friendly ground units are involved 
in direct fire with enemy ground units. 
Ground units usually radio the aircraft, 
providing co-ordinates or directing it 
with a laser. Most combat units have a 
JTAC (Joint Terminal Attack Controller) 
or a FAC (Forward Air Controller) 
whose job it is to do the calling. The 
distance between a US unit and the 
enemy that constitutes “danger close” 
and authorises a pilot to fire is different 
from unit to unit.

Deep Air Support (DAS) is usually 
used when special-operations 

locate non-moving targets behind 
enemy lines. These can be buildings, 

supply routes or 
bridges. Forces on 
the ground light up 
the target with a 
SOFLAM (Special 
Operations Forces 
Laser Acquisition 

Marker). On the way down, munitions 
communicate with the SOFLAM as 
well as with the aircraft’s targeting  
system, guiding themselves to land  
as accurately as possible.

ARTISTS 
AGAINST 
ISIS
Can photography 
protect the historic 
world from the  
current one?  
BY KEVIN DUPZYK

AS QUICKLY AS THE Islamic State can 
destroy ancient relics, researchers are 
trying to save them. Early last year, the 
Institute for Digital Archaeology, a part-
nership between Harvard University and 
Oxford University, started the Million 
Image Database project in an effort to 
collect 3D records of endangered archae-
ological sites all over the world. The 
group developed specifications for a  
stereoscopic camera 
with the plan to distrib-
ute it to people who 
would have access to 
sites threatened by con-
flict, natural disasters, 
climate change, or lack 
of resources. When ISIS 
attacked and partially 
destroyed millennia-old 
ruins at Palmyra in 
Syria last year, it 
imposed a new sense of 
urgency. The IDA began 
distributing cameras in 
August, ahead of sched-
ule. It also sent out 
three different camera 

bodies in order to make the photographers 
harder to identify. The IDA expected to 
have to recruit photographers, but the 
desire to help has been so great that all 
the cameras distributed so far have been 
to volunteers. At the time of writing, the 
IDA was on pace to meet its goal of dis-
tributing 5 000 cameras by the end  
of 2015.

When the IDA receives and processes 
an image, it puts the image in 
a database, which will 
become available to the pub-
lic before midyear. It also 
plans to print full-size con-
crete models, some of which 
will appear in public art 
shows, while others will 
serve as replacement antiqui-
ties in their original locations. 
Either way, they’ll serve the 
project’s goal, which is to 
“explore the commonalities 
in cultural heritage between 
the East and the West”. This 
is also a good first step to 
learning to stop blowing each 
other up.

A stereoscopic photograph 
of the entrance to the 
baths at  Carthage, Tunisia. 
It can be seen in 3D with 
red-and-green glasses.

How does the US military 
call in an airstrike?

BY ROBERT VR ABEL

ate last year at the Doctors 
Without Borders hospital in 

Kunduz, Afghanistan, at least 30 peo-
ple – including doctors, nurses and 
patients – died during an American 
firebombing. Investigators suspect that 
Taliban fighters may have established 
offensive positions in and around the 
hospital and Afghan National Army  
soldiers – American allies – were 
allowed to call in help from an American 
AC-130 gunship. The help they 
received would have been close air 
support, one of two types of combat 
air support the US military commonly 
uses. The other is deep air support.

1

2

L
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 F IVE  REMASTERED ALBUMS WORTH BUYING
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 A Mac running Pro Tools feeds a 
digitised version of the album to the 
mixing board at Capitol Records in LA 
Original master tapes for bands 
including the Beatles and Pink Floyd are 
in cardboard boxes across the hall.

YOUR NEW RECORDS
Music labels seem to come out with new remastered 
versions of classic albums nearly every month. Does 
the extra engineering matter? Or is it hype?
BY MAT T DIEHL

THE BAND KICKS IN, then abruptly stops. There’s silence before the 
groove begins again. “This kind of false start is something you 
want to keep,” mastering engineer Ron McMaster (yes, that’s his 
real name) explains. “When you hear things like that, it’s like 
you’re in the recording session as it’s going down.” On a vintage 
mixing console studded with flickering meters, he turns a knob to 
set the fade-in. The mistake stays.

At Capitol Records in Los Angeles, McMaster is remastering  
A Love Supreme, John Coltrane’s seminal 1965 jazz album. Verve 
Music Group, Capitol’s co-subsidiary at Universal, released it on 
CD and in digital format late last year to mark the recording’s 
50th anniversary. McMaster is working on the vinyl version, 
which is being released this month. Rather 
than just digitise the original tapes, he is 
editing the songs to create a new, sonically 
immaculate recording of Coltrane’s  
masterpiece.

Some labels use the term “remastered” to 
resell music indistinguishable from previous 
recordings. Worse, to work with cheap ear-
buds, many engineers simply copy an album 
and make it louder, obscuring nuances. But 
loving remasters exist, and their practitioners 
work magic to deliver the musicians’ intent. 
Engineer Robert Vosgien, who works with 
artists such as James Taylor and Elvis Costello, 
demonstrates by playing Bob Seger’s original 
song Beautiful Loser alongside the version he 
remastered. The remaster is conspicuously 
clearer, revealing a healthy bottom end that 
adds rhythmic urgency. In the case of A Love 
Supreme, remastering was essential to even 

out differences in volume 
between the original record and 
the new tracks.

“In the music industry, master-
ing is referred to as a dark art,” 
says Greg Milner, author of 
Perfecting Sound Forever. “It’s a 
rarefied skill.” And as with any 
skill, there are tools. McMaster 
has a custom valve-driven ana-
logue compressor welded into his 
mixing board, which he uses to 
balance the overall volume on a 
track. He uses equalisation, or 

EQ, to emphasize or reduce certain audio frequencies. Noise 
reduction, or NR, surgically removes hums and sibilance.

The process is also an act of preservation. For many albums, the 
original master tapes were so valuable that engineers made what’s 
called a production master – a second version that could be played 
constantly for duplication. Overuse often degraded production 
masters, which is why many compact discs from the 1990s, which 
used them as a template, have compromised bass and tinny 
sounds at certain frequencies. So remastering engineers go back 
to the original tapes. “We used first-generation masters, the 
sounds the band themselves heard in the studio, for everything 
on the In Utero reissue,” says engineer Steve Albini, who worked 
on the remaster of Nirvana’s final album. “The result is a defini-
tive vinyl mould of a cultural artefact.”

To make the vinyl edition of A Love Supreme, McMaster sends 
the new first-generation remaster through his mixing console into 
a huge lathe, which carves the mould for the records. As the needle 
scores the blank acetate disc, webs of discarded material shoot 
through a tube into a jar, discarding the junk while preserving the 
mojo, mistakes and all.

MUSIC

The Beach Boys
Pet Sounds
The most unim-
provable version of 
an unimprovable 
album, with brighter 
percussion and 
harmonies.

Skip James
Hard Time
Killin’ Floor
Cleaned up so you 
can hear his picking 
and those haunting 
vocals, but never 
sterilised. The rare 
proper blues 
remaster.

Georg Solti
Der Ring des 
Nibelungen
Quintessential 
Wagner talent, this 
1997 edition was 
the first to clear 
background hiss 
from previous 
remaster attempts.

Maria Callas
Maria Callas 
Remastered: The 
Complete Studio 
Recordings (1949–
1969)
Hearing the first 
lady of opera shuf-
fle her feet makes 
this feel like a
private recital.

The Smiths
Complete
Guitarist Johnny 
Marr helped remas-
ter this collection 
of all eight albums. 
Superior mixing to 
previous cash-grab 
compilations.
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S O U T H E R N  A F R I C A N
SCIENCE LENS COMPETITION

Natural light, in the form of stars, and 
man-made light from the city lights of 
Cape Town illustrate the dichotomy 
and harmony between astronomy and 
light-based technology. Astronomy 
has been the driver of much 
development in light-based 
technologies, from telescopes to 
sophisticated light collecting sensors 
and advanced engineering to study the 
faintest light signals from far-away 
galaxies. Manmade light illustrates the 
progress in controlling light to visualise 
our world — for safety, security, and 
comfort. Different colours and 
intensities represent different light 
emitting technologies, from the 
traditional incandescent and 
fluorescent bulbs, to neon lights, to 
the latest light emitting diodes (LEDs). 

Science As Art
Pearl Essence by Dr Camilla Floros
Close-up, the true beauty of the scales of 
the blue emperor fish, Lethrinus nebulosus, 
is revealed.  You may be surprised to know 
that the beauty of fish scales has literally 
been under your nose for decades. Pearl 
essence, as it is called, is derived from fish 
scales and has been used in lipsticks and 
nail polish to give them that shimmery look. 
Crystals within the fish scales reflect light 
from many different angles and levels, 
giving lips and nails a pearly appearance.

Science Close-up
Inside Out by Dr Dorit Hockman
A late stage embryo of the species Chamaeleo calyptratus, the veiled 
chameleon. As the skeleton forms, cartilage is gradually replaced by 
bone. At this stage of development, most of the bones have formed, 
while the fronts of the ribs are still formed from cartilage. 
By comparing the rate of skeleton growth and other processes of 
embryonic development across different animals, scientists such as 
Dr Hockman gain insight into how evolution acts on these processes 
to allow the diversity of form in the animal kingdom.

Science in Action
Research is Attainable by Michelle Low
Three extraordinary chemical engineering 
academics brainstorm ideas by writing on 
a window pane. Prof Diane Hildebrandt 
(left) and Prof David Glasser (middle) are 
directors of the MaPS (Material and 
Process Synthesis), a research unit at 
UNISA. Dr David Ming (right) is a lecturer 
at the University of the Witwatersrand. 
He is one of the 2014 Mail and Guardian 
Top 200 Young South Africans and is one 
of the directors of Engineers Without 
Borders South Africa. The image shows 
the collaboration necessary in 
scientific pursuit.

Congratulations to the2015/2016 winnersCongratulations to the2015/2016 winners

To find out more about the science behind these images or to
see more photos, visit www.saasta.ac.za. 

Follow us on Instagram at SA_ScienceLens. #sasciencelens

The Southern African Science Lens Competition is run by the South African 
Agency for Science and Technology Advancement, a business unit of the 

National Research Foundation. The competition aims to encourage 
scientists to share their world through the medium of photography.

International Year of Light 
and Light-Based Technologies
Light at night – natural and man-made 
by Morgan Trimble

A Photographic Competition To Celebrate And Communicate Science
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1. The camera
Fish can navigate in the 
darkness 500 fathoms 
under the ocean. 
Cameras, not so much. 
The DigiCatch is 
equipped with one rotat-
able high-definition 
camera with two video 
sensors that can be 
used simultaneously for 
colour and black-and-
white viewing. It also 
has LED lights capable 
of producing 40 000 
lumens and instruments 
that measure salinity, 
temperature and depth. 

2. The net
If a fisherman sees that 
he is about to snag the 
wrong kind of fish, he’ll 
deploy the diverter on 
the SmartNet, which 
acts like a trapdoor. This 
will collapse a section of 
the net, allowing unde-
sirable sea creatures to 
escape. Any fish already 
caught will remain 
trapped in the far end.

3. The connection
Running up from the 
trawl net to the deck is 
a high-speed digital 
cable that allows for 

real-time viewing of the 
camera and manipula-
tion of the net. The on-
board end of the cable 
transmits to the com-
puter via Wi-Fi, so the 
crew doesn’t trip over 
cords on deck.

4. The fish
According to the 
National Oceanic and 
Atmospheric 
Administration, 17 per 
cent of all fish caught 
are bycatch, or acciden-
tal haul. Most of these 
fish (also sometimes, 
birds) die.

THE OMNISCIENT 
FISHING NET
Catch all the fish you want.  
Fewer of the fish you don’t.

OCEANS

FISHING NETS HAVEN’T CHANGED MUCH since Jesus told Peter to favour the right side of his boat. You 
put the net in the water. You haul it in. You see what you got. Problem is, accidentally catching 
endangered fish can decimate their populations. And a catch containing prohibited fish can lead to 
a heavy fine for the fisherman. SmartCatch, a sustainable-seafood technology company, has devel-
oped a solution: a waterproof, self-lighting camera and a trawl net you can control from afar. Now, 
fishermen can finally see what they’re catching before they catch it, which might even impress 
Jesus.  – CAMERON JOHNSON

Something about an inti-
mate bar makes music 
sound rich and stirring, 
but a tiny apartment 
doesn’t have the same 
effect. Any speaker con-
figuration that fits in the 
space usually sacrifices 
acoustics. I have Sonos 
speakers (R3 000 and up) 
in my pint-sized 
Manhattan walk-up 
because, in addition to 
producing stellar sound, 
they get periodic soft-
ware updates that actual-
ly make them sound 
better with age. The lat-
est add-on, Trueplay, is 
an idiot-proof way to 
optimise the sound for a 
specific space. Plant a 
Sonos speaker wherever 
it ties the room together, 
open the app, and follow 
the video. As the speaker 
makes laser noises (pew! 
pew!), walk around the 
room’s perimeter waving 
your phone up and down. 
The app uses the phone’s 
microphone to determine 
which frequencies are 
getting accentuated or 
absorbed by the décor, 
and then adjusts which 
amps, tweeters and 
woofers it needs to turn 
up or down. Your bed-
room-slash-kitchen-
slash-bathroom will 
sound like a concert hall. 
It’s uncanny. 
 —ALEXANDER GEORGE

CAN MUSIC 
SOUND GOOD 
IN A SHOE-BOX 
APARTMENT?
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IF A MECHANIC suggests replacing more 
than four wheels, two axles, or one 

steering wheel, you may wish to investigate 
further. Repairs that propose to employ 
“an X-Acto wrench”, “liquid staples”, or a 
microwave oven should be declined. Also, 
note: no current production vehicle 
requires dilithium crystals to function  
correctly.

Actually, despite the old stereotype, the 
kind of mechanics – or to use the preferred 
nomenclature, “technicians” – who run up 
your bill aren’t trying to scam you. They’re 
just numbskulls. 

Modern cars are also very complex. 
Nowadays, every vehicle relies upon a 
sophisticated on-board diagnostic system, 
known as OBD-II, which means technicians 
need to be as versed in computers as they 
are in carburettors, and often must follow 
time-consuming protocols to properly 
assess and repair ailing vehicles. Experts 
suggest seeking out mechanics and work-
shops certified by the Retail Motor 
Industry Organisation. 

That said, some technicians earn com-
missions, which may provide an incentive 
if not to outright lie, then at least to up-sell 
drivers on work that may not be wholly 
necessary. An oil-change customer may be 
sweet-talked (or, if the guy’s a real shark, 
frightened) into a brake job a few thou-
sand kilometres early, for instance. The 
best defence against this, say motoring 
organisations, is to RTFM. Your car’s  

Do you have unusual questions about the world and how it works and why stuff happens? This is the place 
to ask them. Don’t be afraid. Nobody will laugh at you here. Email popularmechanics@ramsaymedia.co.za 
Questions will be selected based on quality or at our whim.

BIG QUESTIONS.  
ANSWERS YOU CAN’T  

FIND ON THE INTERNET.

owner’s manual will lay out the appropri-
ate maintenance schedule. Stick closely to 
this and you shouldn’t be led too far astray. 
One final caution: the only thing an honest 
technician will ever suggest you “flush” is 
your toilet.

When will wires  
no longer connect  
or charge our  
electronics?
BROTHER, IF YOU’RE STILL  

CONNECTING electronic devices to each other 
with wires, you might want to set down 
your club, step out of the cave and take a 
good look around. It’s pretty rare that a 
wired connection is required to transmit 
data, as anyone with even a cordless 
phone can tell you. There are some excep-
tions, but, in general, that problem has 
been dropped into the “solved” file we 
keep on our cloud server.

If you’re talking about charging batteries 
without cumbersome cabling, well, now 
you’re on to something. Current research 
and development promises one day to 
allow us to charge our phones and other 
devices wirelessly. The dream is that we’ll 
be able to move through our lives wholly 
untethered – just passing through public 
(or in-home) “charging zones” would top 
us off, using electromagnetic induction, in 
which magnetic fields generate electricity.

None of this is going to happen next 
week. The technology needs to improve, 

and manufacturers need to agree on a  
single standard. The two competing tech-
nologies at present are Qi inductive charg-
ing, promulgated by a consortium known 
as the WPC, and Rezence wireless power 
transfer, backed by a group using the 
inscrutable acronym A4WP/PMA.

Qi, favoured by the likes of Nokia, 
Microsoft, Samsung and Sony, uses a 
transmitter/receiver model to transfer 
power over a 45 mm distance. It can also 
penetrate, say, a tabletop, so you could 
mount the receiver under your desk, for 
instance. Rezence, which counts Intel 
among its adherents, works similarly, but 
its magnetic induction coils operate at a 
different frequency, rendering the two 
approaches incompatible.

Has anyone ever had 
sex in space?
ASTRONAUTS MAY DRINK TANG, 
but odds are they’re not 
getting any. Over the past 
54 years, more than 500 

men and women have travelled into space, 
including a married couple. Human nature 
being the filthy, dirty thing that it is, it 
may be hard to believe that everybody up 
there has been, you know, “just friends”. 
But both American and Russian space 
authorities insist that’s the case, and 
there’s reason to believe them.

NASA, an unfailingly high-minded 
organisation, refused to entertain our 
puerile inquiries this time around, but we 
did reach Jim Logan, a former NASA flight 
surgeon and cofounder of the Space 
Enterprise Institute, who had some 
thoughts on the matter. Firstly, sex in 
space would be challenging and inconven-
ient. A zero-gravity environment would 
make the act itself a frustrating physics 
lesson, as every action’s proverbial equal 
and opposite reaction would tend to sepa-
rate the participants. Assume, though, 
that our theoretical lovebirds work out an 
elaborate (and ever-so-erotic!) system of 
straps, slings and pulleys. They’d still be 
floating around, bashing their heads 
against walls, spilling the freeze-dried ice 
cream, knocking into warp-drive levers, 
etc. Talk about unsafe sex.

Moreover, some have suggested that 
lowered blood pressure due to a lack of 
gravity might prevent men (especially), 
but also women, from becoming physically 
aroused, though Logan discounts that. 
“Humans,” he says, “can get aroused pretty 
much anywhere.”                                     PM 
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How do you know if a car mechanic 
is on the level or scamming you? Are 
there telltale signs?
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TOMTOM.COM/FITNESS

MUSIC 
ON 

Y UR 
WRIST

MEASURE YOUR 
HEART-RATE ON 
YOUR WRIST

Track your heart-rate  
with the built-in  
heart-rate monitor.  
No chest strap needed.

TRAIN IN 5 
DIFFERENT HEART-
RATE ZONES

Maximise performance. 
Improve fitness. Lose 
weight. Train in 5 different 
heart-rate zones to get 
results faster.

TRACK YOUR 
ACTIVITY ALL DAY

AUTOMATICALLY 
TRACK YOUR SLEEP

Measure your active 
minutes every day.  
Steps, strolls, sprints. 
Every step counts.

Know if you’re getting 
the sleep you need.

TRAIN SMARTER 
WITH REAL-TIME 
INFORMATION

Time. Distance. Speed. 
Pace. Calories burned. 
Live stats, on the go.

TRACK ALL YOUR 
SPORTS

Switch mode to mix up 
your training. Run. Bike. 
Gym. Swim. Treadmill. 

GET INSTANT AUDIO 
FEEDBACK

Stay motivated. Activate 
audio feedback on your 
performance as you 
workout.

 

RUNNING TRAX 
BY MINISTRY  
OF SOUND

Find your rhythm with 
exclusive preloaded 
Running Trax mix by 
Ministry of Sound. Train 
with a motivational, 
high energy mix of 
upbeat dance anthems 
from some of the 
world’s biggest DJ’s.

WORKOUT WITH 
MUSIC, NOT YOUR 
PHONE

Carry 500 songs 
without carrying your 
phone. That’s 3GB of 
music wrapped around 
your wrist. So you can 
listen to your favourite 
playlists straight from 
your watch. Wireless 
and phoneless.

GPS FITNESS WATCH

SPARK

AVAILABLE AT:
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GREAT STUFF
F O R  T H E  L O V E  O F  G A D G E T S    ●    E D I T E D  B Y  L I N D S E Y  S C H U T T E R S

NEW COMING  SOON TO  SA

Sennheiser Orpheus
The reigning most expensive pair of headphones in the world is many things, but it isn’t portable. Sennheiser have 
gone to great lengths to squeeze out every last drop of sound quality, concentrate it and pump the crispiness into the 
listener’s ear. All the audio fidelity preserving equipment like the ESS SABRE ES9010 processor and eight digital to 
analogue converters (DAC) – four per channel – is contained in an impossibly dense Carrara marble slab, a set-up that 
Sennheiser is calling the “vault of silence”. Yes, it’s the same marble from the same Tuscan city that supplied 
Michelangelo and the builders of the Pantheon.  

On the actual listening side of the device is a set of headphones with Cool Class A MOS-FET high voltage amplifiers 
integrated into the ear cups. Eliminating the capacitive reactance of the cable, 
which the company says delivers an ultra-high impulse fidelity 200 per cent more 
efficient than any other solution currently available, 2,4-micrometre platinum-
vaporised diaphragms are employed because research has shown that size to 
deliver optimal sound reproduction. Outstanding electrical and acoustical  
performance is ensured through gold-vaporised ceramic transducers, while 
99,9 per cent silver-plated OFC cables are used for optimal conductivity. 

The ear cups themselves are precision-machined from solid aluminium, 
featuring handmade leather ear pads and a soft, allergen-free velour/ 
microfibre construction.

R800 000, sennheiser.com

http://www.popularmechanics.co.za
http://sennheiser.com
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Nikon KeyMission 360
There are very good 360° cameras on the market, 
but camera specialists Nikon decided to make 
one as its first foray into the action camera game 
so you can be almost certain this will be amazing. 
Now if only those VR headsets would get cheaper…

RTBA, nikon.com

Huawei GX8
We want this device to come to South Africa and introduce 
all-metal build, fingerprint sensor, improved camera (over 
the P8) and superfast processing to the sub-R5 000 market. 
C’mon Huawei, get South Africa into the premium mid-range.

R5 624, consumer.huawei.com

Samsung Galaxy TabPro S
Continuing in the proud tradition of Apple apeing, 
the Korean giant is putting out a 12-inch qHD 
screen sporting tablet that runs full Windows 10  
on an Intel Core M chipset supported by 4 GB of 
RAM and a choice of 128 or 256 GB solid state 
drive. There’s also a keyboard in the box and it 
sports a solitary USB type-C port. No stylus  
though, because that’s Surface domain.

RTBA, samsung.com

http://www.popularmechanics.co.za
http://samsung.com
http://consumer.huawei.com
http://nikon.com
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GREAT NEW STUFF

Porsche Design 911 Soundbar
At this moment we’re not really sure what the accoustic qualities of  
a reworked 911 GT3 rear silencer and twin exhaust are, but we know 
that life can’t continue until we’ve tested this. Hidden underneath 
the exquisite craftsmanship is a 2.1 virtual surround sound system 
with 200 watt max power. You input music via Bluetooth,  

analogue or digital optical or coaxial. Manufacturer  
specifications include DTS TruSurround and Dolby digital 
decoding technology built in.

R50 000, porsche-design.com

Leica X-U
Underwater photography goes premium mirrorless 
as Leica pairs its 16,5-megapixel APS-C sensor with 
a fixed Leica Summilux 23mm lens and a fast f1.7 
aperture. The camera can also record HD video  
(up to 1080p at 30 frames per second) and  
is watertight to 15 m and drop proof. Pity  
about the flash on the end of the lens.

R67 876, leica.com                                      PM

Sony PS-HX500 turntable
Sony goes hard on high-resolution audio and now 
has a device that will capture all your vinyls into 
high fidelity digital audio, or simply play back your 
LPs when your audiophile mates are over – or you’re 
doing your Harvey Specter impersonation.

RTBA, sony.com

Razer Blade Stealth
With a spec sheet listing Intel Core i7, 
individual LED lit keys, USB type-C, 
USB 3.0, 8 GB RAM, SSD, Thunderbolt 
and an optional 4K 12,5-inch screen, 
this is a serious gaming laptop. Now 
remember that you can connect a 
graphics card enclosure called the 

Razer Core, add a screen and periph-
erals and have a full desktop rig.

From R16 000, razerzone.com

http://www.popularmechanics.co.za
http://porsche-design.com
http://razerzone.com
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http://leica.com
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TESTED

IT’S NOT TIME to buy a smartwatch because that 
technology is only beginning its adolescence, but you 
may be considering an activity tracker for several reasons. 
If your main reason is to capitalise on your medical aid 
wellness scheme, then buy in. But if you’re a more com-
mitted athlete, then you should consider something 
specific to your sport.

Tracking steps isn’t the ideal way to gauge fitness 
(which is why we shy away from calling them fitness 
trackers) and even when heart rate monitoring is  
used to better quantify calorie burn, the results  
are hit and miss.

Activity trackers draw only a tiny part of the overall 
picture of your health and fitness, but among the many 
options on the market, some do it better than others. 
Here’s what happened when we sampled a few.

QUANTIFIED LEAP
The age of the wearable activity tracker  
is upon us. PoPular Mechanics is here  
to help you choose.

YOUR PHONE
There are plenty of apps that will get the acitvity tracking job 
done on your existing hardware, but you’ll get better battery 
life with a device that uses a separate motion tracking CPU 
(iPhones 5S, 6 and 6S) or a chipset that supports low-power 
multicore activity (like the Snapdragon 801 in the Xiaomi Mi 4).
✔ You carry it with you anyway.
✖ A bit clunky to take everywhere.
BOTTOM LINE: Smartphones do as well as, if not better than, 
wearables at the step counting thing. R3 800, mia.africa.com
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MISFIT FLASH
Does all the step tracking, calorie burn 
estimates and sleep monitoring that the 
big boys do, and adds an overly com-
plicated way of telling time to boot. 
✔ Small and discreet.
✖ Unit ties itself to the user account,  
so you can’t pass it on to anyone else.
BOTTOM LINE: Fashion meets  
function. R500, misfit.com

JAWBONE MOVE
Jawbone’s response to the Misfit 
Flash. The benefit here is that it links 
up with a version of the fantastic  
Up app.
✔ You can wear it on your wrist or 
as a clip-on.
✖ No automatic sleep detection.
BOTTOM LINE: Small and capable. 
R600, jawbone.com

JAWBONE UP 2
It’s a basic activity tracker, but Jaw-
bone’s Up application is the best 
at building a picture of your health 
and making goal suggestions.
✔ Simple, stylish design and 
seamless tracking when the bat-
tery is charged.
✖ Vague battery level indication, 
proprietary charging cable.
BOTTOM LINE: A dead simple 
activity tracker with a clever app. 
R1 600, jawbone.com

JAWBONE UP 3
It works about the same as the excellent 
Up 2, but the bio-impedence passive 
heart rate monitoring does add another 
dimension to your health.
✔ All the benefits of the Jawbone eco-
system, with a cherry on top.
✖ Bio-impedance isn’t the most accu-
rate way of measuring heart rate.
BOTTOM LINE: It doesn’t quite  
warrant the premium over the equally 
capable Up 2. R2 400, jawbone.com

TOMTOM CARDIO RUNNER
This unit kicked off the trend of wrist-worn 
optical heart rate monitors (HRM) for the masses. 
A serious running watch for GPS tracking that 
syncs to a mobile app, but wait for the upcom-
ing Cardio Spark for all-day activity tracking.
✔ Accurate GPS and heart rate tracking.
✖ Slow GPS lock-on in new locations.
BOTTOM LINE: Only runners need apply.  
R3 800, tomtom.com

RAZER NABU X
The gaming company’s 
cheap activity tracker 
isn’t great, but there is 
potential for developers 
to climb on board and 
exploit the open source 
nature of its software. 
✔ Cheap and connects 
to MapMyFitness
✖ Takes two apps to drive 
it on iOS.
BOTTOM LINE: As 
basic an activity tracker 
as you can get. R650,  
razerzone.com

WITHINGS ACTIVITE POP
With automatic swim tracking, silent alarm and no charging 
cables, the plastic build of the Activite Pop is a cost-effective 
alternative to the metal finishings of its expensive sibling Activite. 
✔ It looks like a normal watch and has eight months of  
battery life.
✖ Can store only a day’s worth of activity before needing  
to sync.
BOTTOM LINE: The cheaper of the two Activites makes no 
compromises. R2 600, withings.com

WITHINGS PULSE O2

Carry the unit in your pocket, on  
a belt clip or even as a watch and 
it will also monitor your resting 
heart rate. But you need to take  
it out to measure heart rate. 
✔ Small and multi-modal.
✖ No continuous heart rate  
monitoring.
BOTTOM LINE: The Pulse is in 
its third generation, but still feels 
first-gen. R1 700, withings.com

SAMSUNG GEAR FIT
As a second screen for a Samsung 
Galaxy phone it does about 75 per 
cent of what the Apple Watch does 
for the iPhone, but needs better 
developer support.
✔ Smart notifications. Great design.
✖ Not wearing its age well, poor 
app support.
BOTTOM LINE: Gear Fit changed 
the design language of fitness 
trackers in 2014. R2 500,  
samsung.com

GARMIN VIVOSMART HR
Garmin built its own optical HRM system 
from scratch for this device and thanks to 
the Connect app, this activity tracker also 
catches smartphone notifications. 
✔ Continuous heart rate monitoring.
✖ We expected more than a couple of days’ 
battery life from a Vivo device.
BOTTOM LINE: While the band is inno-
vative, it gets hamstrung by over-reliance 
on step tracking.  R3 900, garmin.co.za

FITBIT SURGE
A fitness super watch with built in GPS, 
automatic continuous optical HRM, smart-
phone notifications and all-day activity 
tracking, this watch does it all.
✔ Multi sport tracking. Has Fitbit’s highly 
accurate movement-tracking algorithm
✖ Two-day battery life without using GPS  
or smartphone notifications
BOTTOM LINE: This is the king of the 
activity tracking hill at the moment.  
R4 300, myistore.co.za
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MASTER LOCK 
4400D SMART 
PADLOCK
Now we’re lockin’

EVEN IN THIS E-EVERYTHING WORLD, it’s a valid 
question: does humankind really need a Bluetooth lock?

For most of us, the answer is probably no, we don’t 
need one. Yet… as we drown in passwords, there’s some-
thing extraordinarily compelling about the prospect 
of never needing to remember a combination or, for 
that matter, a key. 

Master Lock offers two versions of its Bluetooth lock, 
similar apart from shackle length. The 4400D version 
on test here is the standard length, with 22 mm shackle 
clearance. In this guise, it’s suitable for lockers and 
cabinets and, in combination with a chain, say, for 
bigger items.

As high-security locks go, this product looks the part. 
Its reassuring heft and unyielding exterior suggest that 
serious persuasion will be needed to compromise it. 
There is no keyhole, just a keypad (really a key dial) 
with a central LED that lights up blue when locked  
or communicating, green when open and yellow to 
indicate a low battery.

Activating the device out of the box involves no 
more than a few minutes to pair it with my smart-
phone. I started by scanning the QR code on the back 
of the packaging and installing the Vault app, which 
is available in Android or iOS. I then followed onscreen 
prompts and registered the device using the 12-digit 
activation code supplied on the quick start leaflet. 
Click on the confirmation link sent by email (I found 
it worked best doing all of this on my phone) and a 
few more prompts later you’re ready to unlock.

You can name individual locks, so when your regis-
tered phone comes within Bluetooth range, you can 
unlock with a single press on the lock’s keypad. As 
backup, there’s a seven-tap customisable manual unlock 
sequence, also used when Bluetooth-blocking Locker 
Mode is enabled.

Notifications offered via the app include access  
history, tamper alerts and a low battery alert. Master 
Lock also offers the ability to share access, temporarily 
or permanently, to a guest user. The app’s help page 
contains a pretty comprehensive FAQ, too.

Incidentally, if your phone is lost or stolen, you can 
use the online portal to block Bluetooth access and 
reset credentials. If the lock battery dies while locked, 
the battery drawer is able to slide open just enough 
to insert a fresh disc cell up against the “jump start” 
terminals to unlock. Of course, that works only in 
combination with the registered phone. 

Being the first publication to get its hands on the 
new lock locally, we were not entirely surprised to 
find the occasional hitch. In trying to set up my 
Master Lock Vault profile, for instance, the online 

JUST THE FACTS:
H x W x H: 47 x 22 x 27 mm
WEIGHT: 216 g
BATTERY LIFE: 2 years
SHACKLE: 7 mm hardened boron carbide

portal refused to input the identification code emailed to me. Also, when I 
tried to set up a guest account, the app returned an “invalid cellphone number” 
message. The app contains a “contact Master Lock” button, though this directs 
you to either email or the North American contact centre. These functions  
are not critical to the lock’s everyday functioning and the problems suggest  
a US-vs-SA conflict. Still, they are important features in what is after all a 
premium product and fully connected functionality would be better. – AD

WARRANTY: 2 years
BATTERY: CR2450 3 V disc
PRICE: R2 000
mackiediy.co.za
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JUST THE FACTS:
MEMORY: 64 MB flash with updatable firmware
CONNECTIVITY: Bluetooth
BATTERY: 1 800 mAh Ni-MH, rechargeable
MOTOR DRIVES: 6 A
SERVO MOTORS: 8, with bidirectional communication
PRICE: R4 500 
www.meccano.com

Meccanoid G15 KS
At your service

I WON’T LIE: watching the first few creaky movements from this bag of bolts at switch-on, 
I felt an unexpected surge of pride. After all those years, it was nice to know that I was 
still up to the challenge. I could, more to the point, call on impressive reserves of skill, 

patience and sheer bloody-mindedness when confronted with a big box bearing the 
legend: “NOT RECOMMENDED FOR CHILDREN UNDER 10 YEARS OF AGE.”

Okay, in my case let’s say I went heavy on the bloody-mindedness; skill 
and patience, not so much. Three days of finger-numbing, eye-straining, 
back-breaking labour it took. Funnily enough, I don’t begrudge the time: 
concentrating on Meccanoid over the 2015 Festive Season meant I could 
avoid being exposed to TV coverage of the Slaughter of Kingsmead, laugh-
ably described as a cricket match between South Africa and England.

Meccanoid is aimed at young makers aged up to their mid-teens. 
Building it really is, er, child’s play, provided that you don’t rush things 
and carefully study the sometimes ambiguous constructional diagrams.

The last time I had any involvement with Meccano, it came in sets 
of green and red enamelled metal girders, brass bolts, nuts and pulley 
wheels used to create impressive feats of miniature engineering. 
Now, it’s the 21st century, so I suppose Meccano is entitled to be 
polycarbonate, robotic and project-focused, but I must admit to a 
brief curl of the lip. Still, like the original, it’s up to your imagina-
tion to decide what you can create. (The new components, by 
the way, are compatible with the originals.)

To put Meccanoid together, two tools are supplied: a screw-
driver that’s actually a hex head driver and a fiddly spanner that 
didn’t see much use because my fingers seemed to work better.

There are, according to the box, 1 188 parts to this kit. By 
the time I got down to the last few nuts I realised that this had 

been reduced to 1 187, possibly in the process of recording two 
younger constructors on video earlier. Weirdly, there were a 

few other bits left over, one of which I repurposed. This may or may not 
have anything to with the niggling right arm servo, which disconnects and 

reconnects intermittently. Here’s the thing: this is accompanied by a violent 
arm twirl, klapping you in the face as you bend forward to check – and a cheeky 

“That’s not where that goes!” retort. Makes me wonder if it isn’t all an elaborate 
Meccahoax.

The rest of the time, Meccanoid makes a great conversation piece – even a 
conversationalist of sorts. Thanks to its Mecca Brain, dual drive wheels and 
eight servo motors, Meccanoid’s party tricks range from smartass repartee to 
wandering around on rubber wheels, dancing a passable tango to its own 
internal music and telling jokes so lame they need a wheelchair. It can learn 
new tricks, too: using Learned Intelligent Movement (LIM) mode it can replicate 
a sequence that you program by moving its limbs. By downloading the Mecca-
noid app you unlock additional programming options, including motion capture. 
There’s also a Drone mode in which much of the automation is deactivated 
and you get to adjust and control individual servo motors. This is, after all, 
an actual robot. And it’s not a toy – it’s Meccano. – Anthony Doman             PM

TESTED
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NEW NISSAN JUKE.
TESTED TO THRILL
You feel the hair on the back of your neck begin to 
stand. Your eyes sharpen as your pupils dilate. 
Your heart begins to race. You’re in the new, bold 
Nissan Juke. Your online world travels with you, 
thanks to NissanConnect, and the confident, 
responsive range of engines lets you know that 
this isn’t just a drive; it’s a thrill.
Available in 1.2 Turbo, 1.5dCi and 1.6 DIG-T engines.
nissan.co.za
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We’ve got a million ways 
to quantify power. 

Horsepower. Ergs per  
second. Gigawatts.

But power is more than 
just numbers. Power is 
experience. How some-

thing feels is just as rele-
vant as how it performs. 

Especially now, in this new 
age of automotive ingenuity. 
Nissan’s GT-R Nismo gets 
600 horsepower – as near 

as dammit to 450 kilowatts 
– out of six cylinders. The 
Dodge Hellcat tearing up 

this page has 527 kilowatts 
and can hit 328 kilometres 

per hour. You’d have to  
be soulless to drive them 
without at least a small 

smile. And then there are 
the less quantifiable dis-

plays of power: like an 
extrusion press that 

squeezes metal like Play-
Doh, or a whale with a tail 
that creates the thrust of  
a fighter jet. Ultimately, 
though, no matter how 

many hard stats and yelps 
of joy and amazement are 
involved, power is always 
up for debate. Powerful 

debate.

THE MOST

http://www.popularmechanics.co.za
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8 000-km/h bullets 
that don’t need
gunpowder
The US Navy’s electromagnetic 
railgun, which accelerates a  
projectile to 8 000 km/h in 0,01 
seconds using a simple (and 
enormous) charge, requires no 
explosives and only one man to 
load and fire. It’s been in produc-
tion since 2005 and should be 
completed by 2017. A few more 
facts:

Each projectile is 45 centimetres 
long and weighs 10,5 kilograms.

The cost to fire a projectile is 
approximately R415 000 – as 
much as 60 times less than  
traditional artillery.

After storing up a charge, the gun 
releases 1 200 volts in 10 milli-
seconds.

Firing distance exceeds 150 kilo-
metres.

In tests the projectiles were able 
to pierce three walls of reinforced 
concrete or six steel plates.
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The Dodge Charger SRT Hellcat (the four-door equivalent of the Challenger coupé pictured 
overleaf) is the highest expression of America’s muscle-bound past. It’s a V8, it’s rear-wheel 
drive and it’s certifiably huge – elements that ought to trigger nostalgia. But in its outsize 
ambitions, the Hellcat is something new. From the bones of a modestly priced fleet car, Chrysler 
builds a projectile that tops out at 328 km/h. Last year, Jeff Gordon qualified at pole position 
for the Daytona 500 with a speed of 323 km/h. The Hellcat has strong brakes and decent sus-
pension, but those components come across as afterthoughts compared with the effort that 
went into the engine, a supercharged 6,2-litre V8 that makes 527 kilowatts. That V8 is the 
Hellcat’s defining feature, all thunderous exhaust and Mad Max supercharger whine, the centre-
piece of the world’s most powerful internal-combustion sedan. Perhaps as a joke, or a taunt to 
fellow carmakers, the Hellcat comes with two keys: a red one that unleashes full power and a 
black one that’s ostensibly for valets and newbie drivers. With the latter key, in safety mode, 
the Hellcat is limited to about 370 kilowatts. You know, just three MX5s’ worth. Sensible.

The sedan you can take to the  
grocery store. Or the track.

Tesla’s Model S has been around only a few years, but it has already evolved 
more than most cars do in a decade. It started out rear-wheel drive and quick. 
Now it has dual motors, all-wheel drive, and a Lamborghini-hounding 2,8-second 
zero-to-100 time. And with autopilot, it’ll pretty much drive itself. We didn’t 
really mess with that, though, because this is a car you’ll want to drive for your-
self. With 568 kilowatts, the P90D is the most powerful sedan you can buy. And 
the most powerful electric car. And the most powerful American car.
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The Three Gorges Dam in Sandouping, 
China, is 185 metres tall and 2,25 kilometres 
wide. Its 22 500-megawatt-generating capacity 
is one and a half times that of the next largest 
dam, producing an average of 273 790 mega-
watts of power each day. That’s enough to 
run two-thirds of South Africa. For two weeks.
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THE BIGGEST DAM IN THE WORLD

THE HOTTEST 
PEPPER

South Carolina’s 
Carolina Reaper pepper 
has a heat that’s been 
described as “nothing 
but pain” and “like a 

white-hot ball of nickel 
implanted just above 
my stomach”. Most 
people who try the 

pepper get uncontrol-
lable hiccups. The 

unlucky ones throw 
up. The slightly more 

lucky ones just dry 
heave.

A TIPPER 
TRUCK  

THE SIZE 
OF A  

TENNIS 
COURT

It weighs around 360 000 kilograms – and 
that’s empty. Fully loaded, the BelAZ 75710 
dump truck approaches a million. It’s 9,75 
metres wide and 20,4 metres long, which 
means it’d be a tight squeeze to fit on a stand-
ard tennis court (and an even tighter squeeze 
into tennis whites), and 8 metres tall. To 
power such a beast requires twin 1 715 kW 
diesel generators. Like its slightly smaller 
cousins – 400-ton-capacity trucks made by 
Caterpillar, Bucyrus and Liebherr – the BelAZ 
lives and works in giant open-pit mines.

Unfortunately, because it’s made in Belarus, 
home to one of the most repressive govern-
ments on the planet, it’s hard to get anyone 
to talk about the 75710 in plain English, or 
even plain Belarusian. And you can’t see one 
unless you travel to Siberia. The only user at 
the moment is a Russian coal company. But 
in a sense, every giant tipper truck shares the 

same story: as the human population boomed 
in the 20th century, we demanded more and 
more of the world’s geologic resources – coal, 
metals and the rock itself. To transport these 
efficiently, bigger and bigger trucks were 
needed. The 100-ton barrier was broken in 
the 1950s; 200- and 300-class trucks fol-
lowed. In 1999, Caterpillar broke the 400-ton 
barrier with its massive 797F. The 500-ton 
BelAZ, like much else that came out of the 
Soviet bloc, is the product of an arms race.

Curiously, the BelAZ may be the last salvo 
in that race. One reason is economics: mining 
firms are obsessive about efficiency, and 
improvements in reliability, durability and 
performance are returning the edge to earlier, 
smaller trucks. Another is more practical: 
rubber. Nobody has found a way to make 
tyres that can handle bigger loads.  
– T IM HEFFERNAN

 STATS 
POWER (KW)
3 430

WEIGHT (EMPTY)
400 tons

WEIGHT (LOADED)
900 tons

http://www.popularmechanics.co.za


In some ways, Bigfoot is normal. There’s an accelerator pedal, a 
brake pedal, a steering wheel, a shifter for the transmission, a 
two-speed automatic. But there’s also a rocker switch to control 
the rear-wheel steering, a knob to get the fuel flowing (that fuel, 
incidentally, is alcohol), and a toggle to start the engine, a 9,4-
litre V8 topped with a supercharger the size of kennel for a large 
dog. No mufflers. Just a set of headers on each side pointing 
straight down and belching explosions. Push that starter and 
the cough cackcackcack rattles up through the tube frame and 
into your skull.

That firebomb V8 is so loud that you upshift early because it 
sounds like the supercharger’s going to explode. (It’s bolted 
down with straps, in case that actually happens.) You line up 
and give it half-throttle. As the bonnet points skyward you 
look down through clear panels in the floor as the truck’s 
66-inch tyres – cribbed from a fertiliser spreader – dig in and 
send the 6-ton behemoth barrelling down the track. You can’t 
turn your head much, because your helmet is strapped to the 
seat with a HANS device that limits movement and protects 
you from the neck-stretching g-forces that come into play 
when you put 6 tons of truck into the air. Or, more specifically, 
return 6 tons of truck to earth.

An object this huge should not be fast. And yet, 1 290 kilo-
watts changes the rules. The Mandela Bridge would be fast 
with 1,730 horsepower. Bear that in mind as you square up for 
the ramp. You’re supposed to goose it as the front tyres hit the 
jump and not let up until the rear tyres are airborne. Any 
flinch will cause the front end to dip midair and lawn-dart into 
the dirt. Force your right foot to stay down, feel the truck go 
weightless and only then lift the pedal. It’ll be a long time 
before you come down. Hard. – EZR A DYER

WHAT IT’S LIKE TO  
DRIVE BIGFOOT

The  
450-kW  

V6
It wasn’t that long ago that 100 
horsepower (about 75 kilowatts) 
per litre was considered impres-
sive. The GT-R Nismo has 100 
horsepower per cylinder. There are 
V12s with less power, but Nissan 
hits that number with a 3,8-litre 
V6. A psycho V6.

There’s a half beat at low revs 
where the Nismo might fool you 
into thinking it’s a docile machine. 
Then the boost arrives and the 
instruments go haywire – the 
speedometer’s counting by 20s, 
the tach needle stays lodged above 
5 000 r/min, the traction-control 
icon flickers like the stoep light at 
a cheap motel. Six hundred horses 
can overwhelm a car’s chassis, its 
ability to cope. Not so the Nismo. 
Its torque-vectoring all-wheel-drive 
system doesn’t waste energy on 
wheelspin. Whatever’s cooking 
under the hood, the Dunlop SP 
Sport Maxx GT 600 tyres serve it 
to the tar, no leftovers. The GT-R’s 
sophistication and racetrack 
prowess somehow earned it a  
reputation as an aloof, robotic 
supercar. It’s anything but. The 
transmission rattles and the gears 
gnash; the turbos huff mightily 
and the car does whatever it’s 
asked. It’s all-wheel-drive, but it’ll 
hang the tail out, if you’re so 
inclined. On the engine there’s a 
plaque signed by the guy who 
built it, by hand, and that guy 
might be named Nobumitsu Gozu 
because that job is done in 
Yokohama and not at some far-
flung subsidiary. The GT-R Nismo 
doesn’t just have 600 horsepower. 
It has character.

THE SECOND-MOST-POWERFUL BIGFOOT
Purported to have thrown a spare tyre 150 metres. 
He’s tossed 120-kilogram rocks and 200-kilogram, 
200-litre drums at people, lifted mobile homes, 
twisted tree trunks, and made a dog fly 12 metres 
after hitting it. Probably with his left hand.

IN INCREASING  
ORDER OF

EFFECTIVENESS

A well-timed wink

Leaving work on 
time

Tipping the  
maître d’

Setting up your 
chair so it’s a few 
centimetres higher 

than everyone 
else’s

Looping in your 
assistant

Tipping the maître 
d’ without anyone 

noticing

The Irish goodbye

Showing a tiny bit 
of mercy

Taking the last 
doughnut

Silence
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There’s a viral video that shows a Kawasaki Ninja H2 beating a 
Bugatti Veyron in a drag race. This is notable because the H2 is 
not even the quickest Ninja. That would be the H2R, a 320-km/h 
production race bike that uses a gear-driven supercharger to 
help extract 225 kilowatts from a 998-cm3 four-cylinder. The 
H2R is so indulgent, the silver paint is actually a layer of pure 
silver. The fact that the H2R is track only – definitely not street 
legal – might be the only sensible thing about it.
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KAWASAKI’S 
SUPERCHARGED  

RACE BIKE
 STATS 
POWER (kW)
225

QUARTER-MILE
About 9 seconds

PRICE
TBC
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We’re doing 127 km/h on the Sultan of Johor’s new Cigarette Racing 41 GTR when 
Bud Lorow, Cigarette’s chief test driver, says, “I think we need more prop.” Lorow’s 
right, of course, not only because he’s an all-around hydrodynamic horse whisperer, 
but because the boat’s four tachometers are pegged at 7 000 r/min, sitting on the rev 
limiters. Change the props, get those revs down, and then the sultan will have a nice 
little 130-km/h fishing boat.

Mercury Racing is the reason you can buy a 12,5-metre outboard centre-console 
that tops 130. Other companies make big outboards – such as Yamaha’s 260-kilowatt 
V8 – but they’re big. Verado engines are narrow, built around a supercharged straight six, and every 
centimetre matters when your goal is to maximise total power. Cigarette Racing also builds a 
15-metre version that’ll take five 300-kilowatt Verados across the stern. That’s 1 500 kilowatts. The 
41 has a modest 3,35-metre beam, but that’s enough real estate to hang quad Verado 400Rs.

At idle, the engines are nearly silent, offering none of the lumpy pissed-off exhaust braggadocio 
of an inboard go-fast. But throttle up and it sounds like a Gulfstream G650 is attempting to land on 
the aft deck, the quartet of water-cooled superchargers spinning up and funnelling boost to the 
intakes. There’s still no exhaust noise – the exhaust exits underwater through the prop hubs – but 
the turbine-like intake symphony sounds appropriately expensive for a multimillion-rand boat. 
Cruising at 80 km/h, where most centre consoles are nearing terminal velocity, the Cigarette is just 
loafing with speed to spare. Push the throttles all the way forward and the GPS speedometer leaps 
to 110, and then keeps climbing. You’d be breaking the speed limit on the freeway, but out here on 
Biscayne Bay the speed limit is unlimited, dictated by horsepower alone. The sultan, I think, will be 
pleased. –  ED

THE 
SULTAN 

OF 
JOHOR’S 

BOAT

 STATSI 
POWER (KW)
1 190

TOP SPEED
130 km/h

PRICE
R17 million
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A TRUCK POWERED BY A JET ENGINE
Pratt & Whitney J34-48 jet engines don’t normally 
have afterburners. They’re also not typically bolted 
into a Peterbilt semi. But that’s the case with 
Shockwave, a big rig that can run the quarter-mile in 
6,5 seconds with its three afterburners lit. With a total 
of 27 000 kilowatts, Shockwave holds the record for 
fastest semitruck, regularly hitting 605 km/h at the air 
shows where it performs. Good thing it also has two 
parachutes.
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Universal Alloy, in the small city of Canton, Georgia, is one of the leading suppliers of 
structural components to companies including Boeing, Airbus, and defence manufacturers. 
It owes its preeminence to one extraordinary machine: a 75-year-old, 8 100-ton aluminium-
extrusion press – the most powerful one in the free world.

The extrusion process is straightforward: a block of solid aluminium is pushed through a 
die, forming a strong, seamless structure. It’s similar to squeezing toothpaste from a tube. 
Or like Play-Doh, but for machine parts. To make 30-metre wing struts for the A380, how-
ever, or the sockets that attach a 747’s wings to its fuselage, takes a huge amount of force. 
Universal Alloy’s machine generates 15 000 tons of pressure to turn 2 270-kilogram-pound 
bathtub-sized billets of solid metal into toothpaste.

The machine is 90 metres long and is anchored to a concrete foundation 3 metres thick. 
Its history is just as remarkable. Built by Hydraulik in Duisburg for Germany’s Luftwaffe in 
the late 1930s, it was brought to the US in the late 1940s as war spoil, which also had the 
benefit of keeping the Soviets from getting their hands on it. Myths abound: that it made 
the skins of V-2 rockets; that the Germans sank it in the Rhine to be resurrected by the 
hoped-for Fourth Reich; that its base plate was used as a bridge over that river by Patton’s 
army engineers. None of that is true, according to Paul Scaglione, the Universal Alloy engi-
neer who oversaw the press’s Canton rebuild. What is true is that it took 160 semis and 
seven railcars to transport the press to Georgia from its former home in Illinois. And that 
“all the crusty old riggers with the big beards wanted a picture with it” when the colossal job 
was done. – TH

The machine that squeezes 
metal like Play-Doh

 STATSI  
WEIGHT
8 100 tons

FORCE CAPACITY
15 000 tons

LENGTH
90 metres
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*Relatively speaking
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THE BEETLE THAT’S 
STRONGER THAN A 
GORILLA*
British researchers, hopefully shortly 
before washing their hands, discovered 
that male horned dung beetles, found in 
nearly all parts of the world except 
Antarctica, can pull 1 141 times their own 
body weight. That’s like you pulling five 
times as much as the new F-450 (right).

The laser that can melt a car 
engine. From a kilometre and  
a half away.

It sounds like something that belongs on 
a UFO or in Putin’s garage, but soon the 
Athena laser will be on US army vehicles. 
And it will be amazing. In a demo in March, 
the Lockheed Martin-crafted laser burned a 
hole through the bonnet and engine of a 
small pick-up. From more than a kilometre 
and a half away. The power comes from 
multiple lasers combined in a single beam – 
a set-up that makes the laser more efficient 
and less likely to malfunction, since the fail-
ure of one of the small lasers doesn’t dis-
rupt the beam. Despite such power, Athena 
requires only one operator. It went into pro-
duction last year.

POWER EDITION

Most powerful  
1,0-litre: 

Ford Fiesta 
EcoBoost, 92 kW

Most powerful  
naturally aspirated 

V6:
Hyundai Genesis 
Coupé 3,8-litre,  

260 kW

Most Powerful V6 
sedan: 

Cadillac ATS-V,  
346 kW

Most powerful 
three-cylinder: 
BMW i8, 172 kW

Most powerful  
two-cylinder: 
BMW i3, 25 kW

Most powerful 
plug-in hybrid SUV: 
Volvo XC90 T8 Twin 

Engine, 298 kW

 THE 
 EXTREMELY 

 SPECIFIC 
 CAR AWARDS 

 STATS 
POWER
328 (kW)

TORQUE
More than 1 166 N.m

PRIVE
TBD
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THE PICK-UP 
THAT’S 

ALMOST 
AS 

STRONG 
AS A DUNG 

BEETLE
The 2016 Ford F-450 Super 
Duty is the most powerful 
pick-up you can buy, with 328 
kilowatts and 1 166 N.m of 
torque. The 2017 model will be 
even better.

Given the constant one-
upmanship in trucks, Ford 
doesn’t want to show its hand 
till the last moment, lest it get 
trumped by a little over 2 kilo-
watts – as GM did a few years 
back when it announced a 
296-kW pick-up only to have 
Ford fire back with an even 
298. What we know so far is 
that the new vehicle will be 
158 kilograms lighter and has 
a maximum tow rating higher 
than the current 14 150 kilo-
grams, which is enough to 
haul some pretty impressive 
items. Like these:
• 11 Bobcat S70 skid-steer  
 loaders
• 90 000 bananas
• 5 Chevy Silverado 3500s
• A nuclear family of African  
 elephants
• An aboveground pool filled  
 with mercury
• The blue whale featured  
 elsewhere in this article.
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THE SHIP ENGINE 
WITH MORE THAN 

100 000 
HORSEPOWER 
(74 600 KILOWATTS)

The largest container ship 
ever built – the 397 metre-
long Emma Mærsk – requires 
the most powerful engine in 
the world, the Wärtsilä-
Sulzer RTA96-C diesel. A few 
notable details:

WEIGHT
In total, the engine weighs  
2 300 tons (300 tons of that  
is the crankshaft).

DIMENSIONS
The engine itself is 27 metres 
long and 13 metres tall.

FUEL ECONOMY
With fuel consumption of  
118 g/hp/hour at maximum 
economy, it’s been estimated 
that the engine consumes 
more than 39 barrels per hour 
and costs about R600 a  
minute to run.

HORSEPOWER
Its maximum output is  
81 250 kW at 102 r/min.

Despite that, it still can’t get 
you up on water skis.
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The strongest mammal
Blue whales can get as long as 30 metres and 
weigh as much as 200 tons. A 150-ton whale can 
exert 120 kilonewtons of power – roughly double 
the thrust of an F-15 fighter jet. The force comes 
from massive tail muscles, but a whale’s speed is 
thanks primarily to its shape. Their bodies are  
relatively thin, like submarines, and tapered at 
both ends, allowing whales to reach speeds over 
30 km/h. Despite this strength and speed, which 
protects them from natural predators, blue 
whales cannot break a single harpoon line from  
a whaling ship.

A sick butterfly

A solar panel in the 
Antarctic winter

The Mitsubishi Mirage

Any cordless drill that 
you were hoping to 

use right away

Your willpower at a 
buffet

Clausthaler

Cell service at a 
Chiefs/Pirates derby

Sylvaine Strike’s 
inside voice (the 

woman who did the 
Cell C voice overs)

Kyle Kock’s barber’s 
suggestions

The most powerful hovercraft
The Griffon Hoverwork BHT Hovercraft can glide over mud, ice, water and 
land. While carrying 18 tons of cargo. At 80 km/h. To reach that speed, the  
hovercraft needs big fans and an even bigger skirt – the flexible cushion that 
traps air between the hull and the ground. Three fans fill, lift, and propel the 
30-metre-long craft, which is powered by four engines from the Detroit Diesel 
Corporation with a maximum output of 895 kilowatts. PM

 STATS 
POWER
895 kW

TOP SPEED
80 km/h

 THE LEAST 
 POWERFUL 
 THINGS IN 

 THE WORLD 
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I
T’S WORTH RECALLING THAT, in January 2014, re-
search published by Australian climatologist Wenju Cai and 
colleagues predicted that the occurrence of extreme El Niño-
related weather events, which could threaten tens of thou-

sands of lives at a time, would double in the current century.
Fast forward just two years and the world is in the throes 

of a monstrous El Niño season that, according to the World 
Health Organisation, threatens at least 60 million people in 
developing countries. Nasa and the USA’s National Oceanic 
and Atmospheric Administration have stated that the current 
El Niño has tied with the 1997–’98 season as the strongest 
on record.

South Africa will need months to recover from one of the 
worst droughts in decades, which has severely hampered 
food security in Southern Africa.

The South African Weather Service has confirmed that 
2015 was the driest year since official records in South Africa 
began in 1904. During the heatwave of early January, new 
maximum temperature records were reported at 31 locations.

As temperatures soared to record levels 
and drought gripped the land in South 

Africa’s driest year since records started 
being kept in 1904, climate researchers 
are saying: we’d better get used to this. 
By 2050, this could be normal weather. 
One ominous sign, as 2015 checked in 

as the hottest year on record, is that we 
have been experiencing a particularly 

vicious El Niño season (see “Belly of the 
Pacific beast”). The big deal about all of 

this is El Niño’s value as an indicator. 

THE HEAT IS ON

BY FANIE VAN ROOYEN
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The heat is on

BELLY OF THE PACIFIC BEAST
El Niño conditions occur when sea-surface temp-
eratures in the eastern tropical parts of the Pacific 
Ocean, close to the equator, become hotter than 
usual, causing average temperatures in several 
parts of the world to fluctuate, leading to an 
increase in extreme weather.

According to the International Research Institute 
for Climate and Society at Columbia University in 
the US, sea-surface temperatures in the central 
and eastern equatorial Pacific cycle between above- 
and below-average. An El Niño state occurs when 
the central and eastern equatorial Pacific sea- 
surface temperatures are substantially warmer 
than usual.

La Niña conditions, conversely, occur when  
the central and eastern equatorial Pacific waters 
are sub-stantially cooler than usual. A La Niña 
event usually, although not always, follows an  
El Niño event.

Several years of neutral (or normal) conditions 
can persist between El Niño events. During neutral 
years atmospheric pressure is low in the warmer 
western tropical Pacific, and relatively higher in the 
cooler central/eastern tropical Pacific. Air naturally 
moves from areas of high pressure to low pressure, 
so this difference in pressure moves the equatorial 
air, known as the trade winds, from the coast of 
South America towards the western Pacific Ocean. 
The sun heats water at the surface of the ocean, 
but the trade winds push surface water by friction 
from east to west in the Pacific.

Because low-level winds move towards warm 
surface waters in the tropics, the difference in sea-
surface temperatures between the cooler eastern 
Pacific and warmer western Pacific reinforces the 
easterly trade winds during neutral conditions. 
This east-west sea-surface temperature gradient 
induces strong easterly winds, which force water 
to the west, causing greater upwelling of colder 
water in the east.

During El Niño, a kind of feedback loop begins 
with weakened, or sometimes even reversed, 
trade winds. The source of the weakened winds 
is not always apparent, but depending on their 
strength and how long they last, they may trigger 
Kelvin waves. These waves are 100-200 metres 
below the sea surface and hundreds of kilome-
tres wide and they make water warmer as they 
travel eastward across the equatorial Pacific.

Sometimes, these warmer waters make  
their way to the surface, and a “tongue” of warm 
surface water forms – typically warmer by 1-3 
degrees and stretching across the equatorial 
Pacific. The warmer waters lower air pressure 
across the central and eastern Pacific. The weaker 
trade winds reduce the amount of surface water 
pushed to the west, and the surface water stays 
warm and reinforces the weakened pressure  
gradient. This feedback can sustain El Niño  
conditions for more than a year.

The 2015 hurricane season  
in the North Pacific was  

particularly busy, partially 
due to this year’s El Niño. 
The Moderate Resolution 

Imaging Spectroradiometer 
(MODIS) instrument on NASA’s 

Terra satellite captured this 
image of Hurricane Patricia – 

the ninth hurricane in the 
eastern Pacific to reach  

category 4 or 5 status  
during the 2015 season.
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ACCORDING TO the University Corporation for Atmospheric Research, during an  
El Niño event, “teleconnections” – large-scale, long-lasting shifts in atmospheric  
circulation that can affect much of the globe – extend throughout the Pacific Rim, 
across large parts of North America, and on to eastern Africa and other regions.      
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events can still occur during this period, but the com-
bined effect for the season would be drier and warmer.” 
Olivier said the 2015/16 El Niño event had served to 
remind South Africans how severe the effects of this 
powerful weather phenomenon could be.

The rains that began falling in the second half of 
January were too late and insufficient to enable farmers 
to recover from the debilitating drought. According to  
a report by Ilse Watson for Netwerk24.com, it may take 
several years for South African livestock and crop farm-
ers to recover. Inevitably, this will affect consumers. 
Meat prices are expected to increase by as much as 30 to 
40 per cent in the coming months. Water provision for 
livestock is in crisis, according to Watson, as many dams, 
rivers, fountains and boreholes have dried up.

The country has seen huge water collection drives, such 
as that by Jacaranda 94.2 FM, to bring relief to farmers, 
in particular in the drought-stricken Free State and 
North-West. Maize farmers were some of the hardest 
hit, with many who were unable to produce any yield.

Agriculture Minister Senzeni Zokwana has said that, 
for now, between 5 and 6 million tons of maize will have 
to be imported into South Africa. The price of maize has 
already increased by around 40 per cent.

“Even with normal rain conditions it will take com-
mercial farmers three to four seasons to fully recover 
economically. For the 1,2 million households that keep 
cattle, sheep or goats, this spells disaster,” said Watson.

On January 15, Zokwana said that, because of the 
severe agricultural effects of the worst drought in 23 years 

And yet, as the world keeps heating up thanks to anthro-
pogenic climate change, it looks increasingly like this summer’s 
weather might in the near future not be extreme at all.

A PARCHED LAND
In South Africa, sales of air-conditioning units, fans and 
cubed ice skyrocketed over the festive season and particularly 
during the worst of a series of heatwaves in early January. 
Temperatures reached 38,9 degrees in Johannesburg, 42,5 
in Pretoria, 43,7 in Vryburg and a whopping 46 in the little 
town of Tosca in North West. In many cases, temperatures 
were a full two degrees hotter than previous records. Emergency 
medical services had their hands full responding to cases of 
heatstroke and dehydration.

According to a report prepared by Elsa de Jager, unit 
manager: climate information at the SA Weather Service, 
the annual average rainfall for South Africa, calculated over 
112 years since 1904, is 608 mm. From January to December 
2015, the total rainfall recorded was just 403 mm – about 
30 per cent less than the annual average. Before 2015, the 
lowest annual rainfall recorded was 437 mm in 1945. Last 
year was therefore the driest year by far.

The current El Niño season had its local peak in December 
and is expected to return to a neutral condition within the 
next five months, but the effects of the drought will be felt 
for months to come. “The same effects of the El Niño event, 
namely drier and hotter conditions, can still be expected for 
the rest of the summer,” said SA Weather Service climate 
scientist Cobus Olivier. “What’s important is that this is the 
expectation for the season on the whole. Wet weather 

Side by side comparisons of Pacific Ocean sea surface height (SSH) anomalies of what is presently happening in 2015-2016 with the 
Pacific Ocean signal during the famous 1997-1998 El Niño, made from data collected by the TOPEX/Poseidon (1997-1998) and the OSTM/
Jason-2 (2015-2016) satellites. Sea-surface height is the most modern and powerful tool for taking the “pulse” of the global oceans.

WILL 2015-2016 BE A REPEAT OF 1997-1998?
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the Department of Agriculture, Forestry and Fisheries 
(DAFF) reprioritised R305,3 million towards drought 
relief. Government also assisted livestock farmers with 
animal feeds and drilling new boreholes.

“The Department also made a request to National 
Treasury for additional funds to further assist the farmers 
to deal with the current drought disaster,” Zokwana 
said. “Government and industry will continue working 
together and monitor planting and production profiles, 
import matters, food price implications, the impact on 
subsistence farmers, climatic conditions, and providing 
national updates. There is a commitment between the 
industry and government to work aggressively together 
in ensuring better and impactful relief and recovery 
from the drought situation.”

DROUGHTS – AND TORRENTS
El Niño is such a strong global weather system that it 
can cause drought and heat waves in some regions of 
the world, while causing above-normal rainfall and 
flooding elsewhere. And because it is a seasonal system, 
the after-effects can be lingering and devastating.

Adverse weather effects of El Niño have already peaked 
and will keep winding down, approaching neutrality in 
April. But, according to the WHO, the health impacts 
will last throughout 2016.

“From Ethiopia to Haiti to Papua New Guinea, we  
are seeing the damage from El Niño and we believe the 
impact on public health is likely to continue throughout 
2016, even after El Niño winds down,” said Dr Richard 
Brennan, director of the WHO’s emergency risk manage-
ment and humanitarian response Department. “To prevent 
unnecessary deaths and illnesses, governments must 
invest now in strengthening their preparedness and 
response efforts.”

According to a new WHO report, severe drought, 
flooding, heavy rains and temperature rises are all known 
effects of El Niño that can lead to food insecurity and 
malnutrition, disease outbreaks, acute water shortages, 
and disruption of health services. Based on the latest 
UN figures, the report estimates that El Niño will affect 
60 million people this year. Many will suffer health con-
sequences. Thus far, requests for financial support by 
seven high-risk countries facing the health costs of El 
Niño (Ethiopia, Lesotho, Kenya, Papua New Guinea, 
Somalia, Tanzania and Uganda) have reached more than 
R1 billion. The WHO expects that more countries will 
seek financial support.

Among others, the WHO sees El Niño as the cause of:
Recent heavy rains and flooding in Eastern Africa and 

an associated cholera epidemic in Tanzania;
Devastating drought in the Horn of Africa that affected 

22 million people, followed by unusually heavy rains with 
a higher risk of vector borne-disease such as malaria; 

Extreme drought and acute water shortages affecting 
millions of people in the south-western Pacific, Central 
America and southern Africa. In Central America 4,2 million 
people are currently affected by drought.

Then there is the severe snowstorm Blizzard Jonas that 
on 23 January crippled areas along the East coast of the 
US with ice, high winds and flooding and caused record 
snowfall in large areas and the deaths of at least 28 people.

Louis Uccellini, director of the Oceanic and Atmospheric 

Administration’s national weather unit, told Gizmodo.com 
it was quite probable that El Niño played a part in the 
ferocity of Jonas as well. “It really does set the background 
for this storm to develop and track the way it is tracking,” 
said Uccellini just a day or two before Jonas hit. Pegging 
any storm just to El Niño is impossible, but strong El 
Niño winters tend to be stormier, as was also the case  
in 1997-’98.

A SIGN OF THE TIMES
Even without El Niño, 2015 likely would have been the 
hottest year on record. Nasa and the NOAA showed that, 
in 2015, the average global temperature was 0,90 degrees 
above the 20th century average – the widest margin on 
record.

Taking into account a report by South Africa’s Council 
for Scientific and Industrial Research stating that southern 
Africa is warming much faster than the global average, it 
is easy to see why Dr Bob Scholes, renowned systems 
ecologist at the University of the Witwatersrand. He says 
the current El Niño summer could be a sign of what is  
to come with regard to global warming in South Africa. 
“The projections for South Africa, mid-century, are sig-
nificantly warmer (~3 degrees above the pre-industrial 
average) and somewhat drier over the interior, especially 
the west,” said Scholes. “So the exceptional conditions 
we’ve experienced over southern Africa this summer are 
a reasonable foretaste of what could be ‘normal condi-
tions’ in 2050.”

A new online interactive model called ClimaTracker 
(climatracker.oxpeckers.org) has been created to illustrate 
the alarmingly fast warming trend in southern Africa. 
Developed by ScienceLink, the CSIR and Oxpeckers,  
it shows that, by 2020, the interior of South Africa  
will already be three to four degrees higher than the 
1971-2000 average.

Scholes said preparation and adaptation would be  
key elements of efforts to avoid climate-related crises. 
That includes working with other counties to reduce  
climate change and adapting our technologies in all 
fields, including agriculture, water supply, health and 
construction, to deal with an altered climate.

Otherwise, South Africa could be in for a very rough 
ride, with or without El Niño. “By mid-century,” he says, 
“we will also have higher variability year-to-year, so 
heatwaves and droughts will be both more frequent – 
and more extreme.”                                                          PM
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       “ N O !                                        

                        N O !               

  N O !  

     T H E Y  D O N ’ T  M E A N  

 T H E  S H U T T L E !  

            T H E Y  D O N ’ T  

  M E A N   

        T H E  S H U T T L E ! ”
An oral history of the space shuttle Challenger disaster.
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B y  M A R G A R E T  L A Z A R U S  D E A N

28 January 1986, 11:39 am, Cape Canaveral, Florida.
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A civilian – a schoolteacher, an emissary 
of the hope for tomorrow – was going to 
space. Christa McAuliffe, a 37-year-old 
mother of two, had been selected from 
11 000 entrants to NASA’s Teacher in 
Space contest. She became a symbol 
of optimism and progress amid Cold 

War tension. And the rest of the shuttle 
crew was itself a representation of the 
strength of American society: Gregory 
Jarvis, Ronald McNair, Ellison Onizuka, 

Judith Resnik, Michael Smith and 
Commander Dick Scobee. Two women, 

one of them Jewish. An African-
American. An Asian-American. They 

were the most diverse group of astro-
nauts NASA ever assembled.

On the morning of 28 January 1986, 
despite concerns within NASA and 

among others working on the launch 
that the weather was too cold, the shut-
tle Challenger blasted off. Just 73 sec-

onds later, it broke apart in long, 
grotesque fingers of white smoke in the 

sky above Cape Canaveral, Florida.
The shuttle programme was retired in 
2011. But the sacrifice of the seven 
astronauts who perished that day 

should never be forgotten. To mark the 
30th anniversary of the tragedy, PoPular 
Mechanics found and interviewed more 

than two dozen people who were close-
ly involved in the launch and its after-
math. Our interviews uncovered new 

details about not only the catastrophe, 
but also the investigation that followed. 
Many of these people have never met, 
but they are linked by that day – bound 
by horror and loss as well as by endur-
ance and hope. Never before have so 
many voices of this unfortunate fellow-
ship been collected in one place. Their 

memories accumulate to tell the remark-
able story of one terrible day, its painful 

aftermath, and its hopeful legacy.

I T WAS  
SUPPOSED TO BE ONE 

OF THE GRE ATES T 
ACHIE VEMENTS  

IN THE  
HIS TORY  
OF SPACE 

E XPLOR AT ION

NESBITT: I do remember feeling 
unsure whether we would be going on 
that particular day because it was quite 
cold. I remember seeing the video from 
the Kennedy Space Centre of ice teams 
looking at icicles hanging off the space-
craft.

JOHN TRIBE (chief engineer for Boeing/
Rockwell Launch Support Services): I 
described it as the icehouse scene from 
Dr Zhivago. I said, “There’s no way we’re 
going to fly.”

CORLEW: When we brought the astro-
nauts out there, we reminded them to 
use the potty on the Astrovan because 
the one at the 195-foot level was frozen. 
I told [Commander] Dick Scobee, “It’s 
pretty cold to be flying today.” And he 
said, “No, it’s great weather to be flying 
in. Nice and clear.”

ZARRELLA: There wasn’t a cloud in  
the sky. You could cut that sky with a 
knife. It almost looked like the sky was 
frozen. At 11 o’clock, everybody went 
down from the press mound over this 
grassy field, out to where the countdown 
clock was.

Challenger was the second of 15 planned 
shuttle launches in 1986 – six more than the 
year before. Launches had become so rou-
tine that none of the three network televi-
sion stations broadcast Challenger live – only 
CNN and a few local stations. However, NASA 
set up a special feed to McAuliffe’s school 
and hundreds more around the country so 
kids could watch from their classrooms.

MEGAN RAYMOND (Concord High 
School student): I remember realising the 
whole country was going to be watching 
this launch and that we were going to be 
at the epicentre of that. I was sitting in 
the cafeteria, and there were tons of 
media – zoom lenses right in your face, 
microphones right in your face. They 
wanted to get a moment-to-moment 
reaction.

KENT SHOCKNEK (anchor for Los 
Angeles NBC affiliate KNBC): Our station 
had committed to covering the launches 
and landings when other stations weren’t. 
We went in that morning with a very small 
crew. We didn’t use our main news set – 
that would have been too expensive just 
for a five-minute broadcast. We used this 
tiny, shoebox studio with a locked-down 
camera, no cameraman. We used the NASA 
feed and I would just narrate over it. I had 
a big three-ring reference binder on the 
shuttle programme that I would take into 
the studio with each launch. So I went in 

I. “NICE AND CLEAR”
Originally scheduled for 22 January, the launch 
of Challenger was delayed or scrubbed five 
times in six days due to weather and mechanical 
issues. Another attempt was scheduled for 
Tuesday morning, 28 January. The night before, 
the temperature dropped below freezing.

STEVE NESBITT (NASA public affairs 
officer working at Mission Control): There 
had been a couple of scrubs in the days 
before. That was not unusual. Some of the 
most conservative people you will ever find 
are in Mission Control. If something wasn’t 
right, they were quite willing to delay and 
come back another day. But that mission 
just went on and on. A friend of mine had 
been scheduled to do it, but he was so 
tired. So I said, “Let me take your shift 
for you. I’ll do the launch of Challenger.”

BOB HOHLER (journalist for Christa 
McAuliffe’s hometown newspaper in New 
Hampshire, The Concord Monitor): I 
remember Christa’s parents being frus-
trated and they told me she was getting 
frustrated too. It’s hard just to keep 
going through the launch-day prepara-
tions. That’s a big production.

JOHNNY CORLEW (member of the  
closeout crew, which secured the astronauts 
in the spacecraft and sealed the hatch): I was 
on every one of the attempts. I didn’t 
get tired of it. It was an honour to be 
able to work with the astronauts.

CARL MCNAIR (brother of Ronald 
McNair): Monday night Ron called me 
and said that because of the icy condi-
tions it didn’t look like they were going 
to launch. My wife was pregnant with 
our daughter and she really didn’t need 
to be hanging around for an indefinite 
period of time. So we came back to 
Atlanta. My mother and aunt and Ron’s 
wife stayed down there. I regret that to 
this day.

JOHN ZARRELLA (CNN correspondent): 
On Monday night a cold front was com-
ing into Florida, so the network decided 
to send me out into the orange fields to 
cover the freeze. We were out there all 
night, then ran back over to the Kennedy 
Space Centre. We thought we’d cover the 
launch, go back to the hotel, go to sleep, 
then head back home. That morning was 
bitterly cold.

HOHLER: I remember driving in to the 
Space on this sort of eerie dark morning, 
this sort of pearly sky. I’d never seen a 
launch before, so I didn’t understand as 
well as I do in hindsight how cold it was.
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with my binder and a glass of water and 
I got ready to do what I always did – to 
interpret what was going on.

DAN RATHER (CBS Evening News 
anchor): I was seated in what we call  
the fishbowl, the small glass room where 
we made decisions about what was going 
on the evening news. I’d been covering 
NASA since the early 1960s. Back when 
there was a plan to put journalists into 
space. I had dreamed of being that jour-
nalist. I’d have gone in a second.

RHEA SEDDON (astronaut): I hap-
pened to be at an off-site building [near 
Johnson Space Centre in Houston], 
doing some training for my next mis-
sion. The launch was supposed to start 
around the same time as our meeting,  
so we found a TV and turned it on. It’s 
always a joyful morning, especially to 
see friends go to space.

CORLEW: We made sure they 
were all properly suited before 
they went into the shuttle, 
made sure everything was right, 
made sure the hatch was closed 
properly. The whole crew was 
really jovial that morning. It was 
a joke between me and Christa: 
I’d told her I was going to bring 
her an apple. The day before she 
said, “Where’s my apple?” So the 
day we launched, I made sure 
she got her apple. She handed 
it back and said, “Save it for 
me. I’ll eat it when I get back.”

BARBARA MORGAN (Christa 
McAuliffe’s alternate; trained 
with the Challenger crew): The crew was 
fantastic about integrating Christa really 
well. Dick Scobee did a great job of helping 
us understand the risks. There are many 
ways for things to go wrong. He told us 
that they would more likely be people 
issues than equipment issues.

TRIBE: I couldn’t believe they came out 
of the MMT [Mission Management 
Team] meeting with a recommendation 
to launch. Based on the ice alone, I 
thought it would be no-go. The ice was an 
unknown.

II. “GO AT THROTTLE UP”

JUNE SCOBEE RODGERS (wife of 
Dick Scobee): The families watched the 
launches from on top of the Launch 
Control Centre. We had been watching 
the television in a room inside the build-
ing during the countdown, and we went 
up on top for the actual launch.

SUSAN CAPANO (Concord High School 
teacher): I was in a classroom that seated 
30 kids, and there were maybe 60 kids in 
there and another eight or ten teachers. 
The school was just overwhelmed with 
excitement.

RANDY KEHRLI (staff counsel for the 
Presidential Commission on the Space 
Shuttle Challenger Accident, also called the 
Rogers Commission): Watching a launch 
[in person], your heart goes up into your 
throat. The ground shakes under your 
feet. It’s just the most impressive physical 
experience, most impressive performance 
of a machine I’ve ever seen. And it’s like, 
my gosh. We can do this?

ZARRELLA: Astronauts have told me 
over the years that the space shuttle is 
clearly the most complicated vehicle ever 
built. There’s no doubt about that. Fly 
off like a rocket, go into space, service 
the Hubble Space Telescope, grab on to 

satellites, fix them in the cargo bay, 
throw them back into orbit, build an 
International Space Station. And then 
when the job is done, land back on Earth 
on a runway. We’re never going to see 
that again in our lifetimes.

MCNAIR: After Ron made his first trip 
to space [in 1984], he came over to my 
house with this video of it, and he said, 
“Let’s check this out.” We connected it 
to my speakers – I had these big four-foot 
speakers. Those things were just woof-
ing. He just wanted to watch the actual 
launch part over and over again, the first 
minute, just the roar of the space shut-
tle. It finally blew out my speakers.

NESBITT: I had two screens in front of 
me that I could use to call up a variety of 
data, like the engine performance, veloc-
ity, altitude, downrange – all the flight 
parameters. And there was a colour tele-
vision set further off to the left. I typically 

did not watch that, because once the 
launch occurred I was just going crazy 
trying to gather all the data, jumping 
back and forth between places on the data 
screens so I could pick information up.

DICK COVEY (astronaut who, as capsule 
communicator, or capcom, for Challenger, 
was the sole voice of communication to the 
crew from Mission Control): We had been 
disciplined to watch our data, not to get 
distracted by watching whatever video 
might be running in the control Centre. 
So I’m watching my data and there’s 
nothing unusual through the throttle 
up. The engine guys confirm that the 
engines look good, so I make a call: “Go 
at throttle up.” Dick [Scobee] responded. 
And then I’m starting to think about 
what’s the next thing that’s coming, if 
we’re going to make a call or whatever, 
and the data just went all M’s, which is 
“missing”.

NESBITT: I heard the capcom 
say, “Go at throttle up,” and 
then Dick Scobee came back 
and said, “Roger, go at throttle 
up.” And right then you hear 
the crackling in the audio. I 
heard the crackling – but we 
were always losing communica-
tion and picking it up again.

III. “EVERYBODY 
SHUT UP. SOME-
THING’S WRONG.”

BRIAN PERRY (NASA flight 
dynamics officer): The first indi-
cation that we got of any kind 

of trouble was when I got a call from one of 
our backroom folks who’s in charge of pro-
cessing the radar coming in. We have at 
least three different radars tracking the 
vehicle at any time, and they all have to 
provide a consistent indicator of where the 
shuttle is. She reported that the filter [the 
software] had disagreeing sources, which is 
not normal but not necessarily unheard of. 
You can get birds and airplanes and stuff in 
the way. So that by itself didn’t concern me.

COVEY: Fred [astronaut Fred Gregory] was 
in charge of weather and so he was able to 
watch the video, and he almost immediately 
says, “Look!” And so I looked, but I didn’t 
know what I was looking at. I didn’t see 
how it originated, or understand exactly 
what it was. It just didn’t register with me.

NESBITT: Sitting to my left was a Navy 
flight surgeon. She was able to watch the 
TV screens and as I was speaking I heard 
her say, “What was that?” I paused for a 

The  Challenger crew on its 
way to launchpad 39B at 

Kennedy Space Centre.
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minute and looked over, and I saw the 
two SRBs [solid rocket boosters] veering 
off on wild separate rides.

SEDDON: I said, “Oh, look, you can see the 
boosters are coming off.” And one of my 
crewmates said – he was looking at his 
watch – “No, it’s too early.” We weren’t 
supposed to jettison the boosters until 
they were burnt out.

SHOCKNEK: My first thought was that 
perhaps an SRB had fallen off prematurely, 
but the size of the explosion and the 
asymmetry of that fireball – I knew this 
was not a solid rocket booster being jet-
tisoned. I remember saying, “My God” – 
not something I would say in the course 
of any other broadcast day.

ZARRELLA: From our vantage point, 
we could not see the fireball from the 
ground. We couldn’t see it. I 
remember distinctly you could 
see the cloud of smoke and it 
appeared there were fireworks 
that were shooting out from 
behind the cloud. We stood there 
for what seemed like an eternity. 
We were all looking at it, watching. 
And looking at each other, because 
we all knew something was wrong.

CAPANO: The kids in the class-
room were shouting and cheering 
as it launched. And then we 
started hearing things from the 
TV. The kids were talking, they 
were all excited and we had to 
quiet them because we’d started 
hearing that something had gone wrong.

RAYMOND: I remember seeing the 
explosion, the two streams of white 
smoke, and realising there was no shuttle 
in the middle. I remember thinking spe-
cifically: Wait, that doesn’t look right. I 
remember hearing cameras clicking. I 
remember one of our beloved teachers 
standing up on the cafeteria table and 
shouting, “Everybody shut up. Shut the hell 
up. Something’s wrong.” We respected 
him so much that when he did that, we 
got really scared, because he was scared.

SEDDON: The camera panned back, and 
all you could see was a cloud of… stuff. We 
thought the engines were still going with 
the shuttle attached to the tank. Then they 
showed the ocean and there were pieces 
coming down – big chunks of something.

TRIBE: In the firing room [in Launch 
Control at the Kennedy Space Centre],  
we could see it out the window. All I 
remember now is one wing spiralling 

down, like a leaf coming off a tree. Of 
course it was plummeting down, but it 
looked like it was slow in real life. We 
were stunned.

HOHLER: I was taking pictures of 
Christa’s parents, with my back to the 
launch. So I didn’t see it myself. I just 
watched her parents’ faces as it 
occurred. And I knew right then that life 
was never going to be the same.

IV. “THERE WAS A PERIOD 
OF SOMETHING LIKE 
DISBELIEF”

SCOBEE RODGERS: I couldn’t hear 
what was being said. It wasn’t clear what 
had happened. We came down from the 
roof and we were gathered around the 
television. Then I was seeing replays and 
I heard the words “major malfunction”.

NESBITT: I kind of paused to gather 
my thoughts, hoping to hear something 
on the flight director loop. There was 
nothing for several seconds, and I felt an 
urgent need to say something, to plant a 
flag here that acknowledges something 
terrible or unusual has happened. But I 
didn’t actually know what was going on. 
I didn’t want to say, “The spacecraft has 
exploded,” because I didn’t know that for 
sure. I wanted to be correct. So I said, 
“Flight controllers looking very carefully 
at the situation. Obviously a major mal-
function.” Some people criticised my 
delivery, criticised that as being an under-
statement when clearly the crew had just 
died. But in those immediate seconds 
right afterward, that information was not 
available, and my own sense of profes-
sionalism would not let me make that 
kind of statement, that the crew was 
lost, without having that confirmed.

PERRY: After a while [the inconsistent 
data] went on longer than we thought 
reasonable, especially when we weren’t 

getting any calls from onboard. So I 
asked my traj [trajectory] guy, who’s 
talking to the range-safety people, to ask 
if they were seeing anything. The guy 
down at the range responds, “It all blew 
up.” Traj and I look at each other, and 
traj says, “Say that again?” And he says, 
“It all blew up!” And Traj says, “What 
did?” And he said, “The shuttle.” And 
that was when I made the call to [flight 
director] Jay [Greene]: “RSO [range  
safety officer] reports the vehicle has 
exploded.” That was the first that a lot  
of people in the room knew about it.

CAPANO: We got the kids quiet, and 
then I remember that the line that came 
across the TV was “The vehicle has ex-
ploded.” One of the girls in my classroom 
said, “Ms Olson [Capano’s maiden name], 
what do they mean by ‘the vehicle’?” And 
I looked at her and I said, “I think they 

mean the shuttle.” And she got 
very upset with me. She said, 
“No! No! No! They don’t mean 
the shuttle! They don’t mean 
the shuttle!”

RAYMOND: The principal came 
over the PA system and said 
something like, “We respectfully 
request that the media leave the 
building now. Now.” Some of the 
press left, but some of them took 
off into the school. They started 
running into the halls to get 
pictures, to get sound – people 
were crying, people were running. 
It was chaos. Some students 
started chasing journalists to 

physically get them out of the school.

RATHER: I remember seeing it on the 
monitor. There was a period of something 
like disbelief. There wasn’t any question 
I had seen what I’d just seen, but it was 
such a shock. I remember the plume of 
smoke. It was eerie – the plume of smoke 
formed a fork, like a wishbone. I remember 
saying some version of, “God almighty, 
this thing has just blown up.” I ran to the 
studio, went live on the air. The maximum 
test of anchoring is major network tele-
vision coverage of a disaster. Because you’re 
operating without a script. In one ear, I 
had the director of the programme giving 
me directions – for example, “Go to this 
correspondent.” In the other, I had re-
searchers giving me a constant flow of 
suggestions, checking and double-check-
ing facts. It’s a constant ad-lib situation. 
From the moment it happened, I knew 
we’d be on the air until late at night.

JEAN BECKER (USA Today reporter): I 
was in the newsroom that day, in Wash-

NASA flight director 
Jay Greene moments 

after the catastrophe.
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ington, DC. I can see myself sitting at this 
big, round desk. About half of the news-
room was watching it. There was just this 
eerie silence, and then a sense that we had 
to get to work covering this. I can still see 
the main editor coming out of her office 
and barking, “Jean! You’re on your way to 
the airport right now. Get your purse, 
you’re gone.” I didn’t go home. I didn’t 
pack. I didn’t even have a toothbrush. I 
just got on the plane and went down there.

ZARRELLA: I was running up to the 
press dome to find out from the NASA 
public affairs people what was going  
on. My cameraman was on an elevated 
mound, and as I ran up, he had his head 
up to the eyepiece and his camera trained 
on the cloud. And I’ll never forget: I said, 
“Steve, what happened?” And he looked 
away from his eyepiece and he said, “The 
f–ing thing blew up.” Those were his 
exact words. I headed right up into the 
press dome and when I got there it was 
already bedlam.

JAKE GARN (US senator and crew  
member on a 1985 shuttle mission): I was 
watching from the main visitors’ area. I 
had flown myself just six months before. 
I knew this crew personally. We didn’t 
train for the same flight, but we were  
in training at the same time. Just after 
the explosion, it was just hugs and tears. 
Just sort of disbelief. Is this really hap-
pening? The mind doesn’t function too 
well when you go through a tragedy  
like that.

V. “MR PRESIDENT, THE 
CHALLENGER EXPLODED”

KATHY OSBORNE (executive assistant 
to President Reagan): I received a phone 
call from White House staff people who 
saw it on TV in another room. The presi-
dent was in the Oval Office with his White 
House senior staff. They were having a 
meeting about the State of the Union 
speech, which he was supposed to deliver 
that night.

There were two ways to come in to the 
Oval Office. People could come through 
the Roosevelt Room, which is a prettier 
way to enter, so we brought outsiders 
through that way. Or they could come 
through my office, which is what staff 
always did. Nobody walked into the  
Oval Office unless they saw [executive 
assistant] James Kuhn and myself first, 
because they didn’t know what was going 
on in the office and we did. When I got 
that phone call, I hung up and, rather 
than just going right into the Oval, I felt 
like I needed to turn on the TV. I was 
horrified by what I was seeing replayed 

over and over on the screen. After a  
couple of minutes, I went into the Oval 
Office and the president was in the pro-
cess of talking. I was standing there with 
the door open, holding it open and just 
waiting a few seconds for him to finish 
his sentence. [Press secretary] Larry 
Speakes was on a couch facing me, and 
he could see by the look on my face that 
something was wrong, and he stood  
up. And just as I started to say, “Mr 
President,” Pat Buchanan almost knocked 
me over trying to get through the door 
to the Oval Office and shouted some-
thing like, “The Challenger exploded.”

JAMES KUHN (executive assistant to 
President Reagan): Pat Buchanan came 
tearing down into [Kathy Osborne’s and 
my] little reception area and said, “The 
space shuttle just blew up.” He went 
right into the Oval Office and told the 
president. We were all so stunned. It 
was just complete silence.

PAT BUCHANAN (White House commu-
nications director): Reagan looked at me 
with this look on his face and said, “Isn’t 
that the one with the teacher on it?” 
And I said, “Yes, sir.”

OSBORNE: The president’s immediate 
reaction was, of course, a look of anguish. 
We moved him and most of the senior 
staff into the president’s backup office 
where the television was. They were back 
there quite a while, just watching it 
replay constantly.

VI. “MAGICAL THINKING – 
THE HOPE THAT THEY 
COULD HAVE SURVIVED”
Live TV images offered a glimmer of optimism: 
the sight of a parachute descending. But it 
was only the shuttle nose cap. At first, the 
prevailing story was that the crew had been 
killed instantly. However, later investigations 
revealed that the cabin had been severed 
from the shuttle and projected free of the 
fireball and that the crew had briefly sur-
vived. Despite plummeting at more than  
300 kilometres per hour, the cabin would 
take almost three minutes to reach the 
ocean. Only after six weeks of searching 
were their bodies recovered.

PAT SMITH (brother of Michael Smith):  
I was down in Florida for some of the 
launch attempts. I left and headed home 
to North Carolina. I was still on the road, 
coming home with my wife and children, 
just ten minutes from home and I said, 
“It’s time for the launch. Let’s see if we 
can find anything on the radio.” 

We didn’t have to turn the dial very 
far to find out what had happened. Every-
body was talking about it. My wife 
asked, “Do you think they got out?” I 
said, “There’s no way they got out.”

HOHLER: I had this sort of magical 
thinking – the hope that they could have 
survived.

COVEY: At best, the orbiter was separated 
from everything else and maybe trying 
to find a way to fly. And the worst thing 
in an emergency when you are flying is 
to have someone on the ground trying 
to talk to you without giving you the help 
that you need. So I was reluctant to be a 
distraction unless I had something I could 
tell them. If they weren’t talking to us, 
then they either didn’t have the ability 
to talk to us, or they were busy enough 
that they didn’t want to talk to us. I asked 
for emergency procedures, contingency 
aborts, anything that we could do to help 
them. And then it became obvious that 
there wasn’t anything we could do, and 
we were spectators in a tragedy.

SCOBEE RODGERS: I knew they had 
been trained to return to Earth some 
way, that there were different places 
they could return to. But when we were 
standing by the elevator to go up to the 
crew quarters, the radio was on and we 
heard, “Everyone lost. No crew members 
survived. All are lost.” I heard that.

MCNAIR: We’d travelled all night getting 
back to Atlanta and when I got up I turned 
on the TV. I saw the shuttle launch, and 
when I saw that awkward veering of the 
solid rocket boosters I immediately knew 
something was wrong. I knew then and 
there we had lost Ron and all the other 
astronauts. My wife saw me just shattered, 
weeping and she said, “What happened?” 
When my dad finally got up, I told him, 
“Dad, you have to see this.” Not until that 
day, and never after that day, had I seen 
my dad cry. I can feel it now, that feeling.

RAYMOND: I just remember walking 
the hallways and seeing faculty members 
sitting by themselves in an empty class-
room at a desk, just in total shock. I remem-
ber a student who had been really close to 
Christa and he was just pounding a locker 
door over and over again with his fist.

SHOCKNEK: My obligation was to be as 
composed as possible for viewers, but I was 
shaken up. It’s pretty obvious if you look 
at the video after we lost our signal and 
the director punched up the camera on me 
in the studio that I had to take a big 
swallow and try to come up with airworthy 
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information. With everything that was 
going through my mind, the one thing that 
didn’t – until I was off the air and slumped 
back in my chair – was the realisation that I 
knew two of the astronauts. Over the years 
I had a couple times run into El Onizuka 
and Judy Resnik. I remember how friendly 
they both were. To not even realise until 
later that I knew two of those folks struck 
me as a reminder of what an amazing thing 
the mind is – pushing things forward that 
are needed right at the moment and 
burying away those that are not.

SCOBEE RODGERS: We were standing 
there in the crew quarters in a circle, the 
families, when vice president Bush, senator 
John Glenn, and senator Jake Garn came to 
us, these people grieving. I looked at every-
body, waiting for someone to say some-
thing. No one spoke up. So I thanked 
them for coming. And I said that our 
loved ones valued their mission and the 
value and importance of spaceflight. And 
that to a person, I think we all would 
agree, spaceflight should continue.

GEORGE HW BUSH (vice president): 
While I was meeting with the families, 
June Scobee Rodgers looked me in the 
eye and begged me not to let what had 
happened to her husband and the 
Challenger end space exploration.

GARN: I had some feeling for what the 
families were going through because I 
lost my first wife in an automobile acci-
dent. It’s difficult when a friend dies, but 
to lose a whole group at once…

VII. “HE KNEW HE WAS 
SPEAKING TO THE 
CHILDREN OF AMERICA”

BUCHANAN: We called in Peggy 
Noonan, told her what we needed was a 
short speech for the president to talk 
about what had happened. She must 
have written it in an hour and a half.

PEGGY NOONAN (speechwriter and 
special assistant for President Reagan): If 
you worked for Ronald Reagan, you knew 
what Ronald Reagan thought. He knew he 
was speaking to the children of America, 
but he also knew at the same time he was 
speaking to the adults of America. And he 
was speaking to the world at a time of Cold 
War tension. He knew those opposed to 
us would see this as a military setback. 
So he had to speak to everybody, and 
not patronise anybody. And of course, 
because he was Reagan, he could.

The State of the Union was postponed, and 
President Reagan delivered a nationally tele-

vised address from the Oval Office at 5:00 pm. 
Just four minutes long, it is considered one of 
the greatest speeches by a sitting American 
president and included the invocation of a 
sonnet by early twentieth-century British-
American poet and aviator John Gillespie 
Magee, Jr. “We will never forget them,” Reagan 
said, “nor the last time we saw them, this 
morning, as they prepared for their journey 
and waved goodbye and slipped the surly 
bonds of Earth to touch the face of God.”

KUHN: I was right there in the Oval 
Office with him while he was giving that 
address. Reagan was a tower of strength 
that day and going forward. He was always 
steady in the worst of times and steady 
in the best of times.

NOONAN: It didn’t seem that the presi-
dent was satisfied with the speech. He 
seemed even sadder when it was over 
than he was before. I think we all went 
home feeling maybe that didn’t work. 
But he called me the next day. He told 
me that he hadn’t thought that it worked, 
but now he did.

OSBORNE: The president was asking the 
staff for more details, like how could this 
happen, where were the astronauts’ fami-
lies, what could he do to help them. The 
president said he wanted to call the indi-
vidual families, but he wanted to wait until 
the following day rather than imposing on 
their grief and their privacy that same day.

KUHN: Part of my job was to make a 
decision about what calls to put through 
to the president. I got a call from the 
president’s operator late that night, and she 
said, “I have Christa McAuliffe’s father-in-
law on the line and he wants to speak to 
the president.” And I thought, Oh, boy. This 
is going to be difficult. I was on the phone 
with him for about 45 minutes. His anguish 
was unbelievable. He said it was President 
Reagan’s fault that Challenger had exploded 
and he wanted to know what President 
Reagan was going to do to make it right. 
I let him do 90 per cent of the talking and 
I tried to tell him as much as I could about 
how anguished the president was. At the 
end, I told him, “You will hear back from 
us.” I put him in touch with the crisis 
communications Centre at the Kennedy 
Space Centre. I talked to a person I knew 
down there and she said, “Jim, this is 
our job. Let us handle it from here.”

VIII. “THIS ISN’T GOING 
TO BE ANOTHER WARREN 
COMMISSION”
Less than a week later, on 3 February, President 
Reagan ordered a special investigation of the 

accident. Headed by former secretary of state 
William Rogers, the Rogers Commission 
included Neil Armstrong, Sally Ride, Chuck 
Yeager, Nobel Prize-winning physicist Richard 
Feynman, and other experts in aeronautics, 
aviation, and disaster analysis. Their final 
report would be a stinging rebuke of NASA 
and would lead to a two-and-a-half-year  
suspension of the shuttle programme.

COVEY: People said, “Well, the external 
tank obviously exploded,” because that 
was what made the big fireball. But what 
caused it, nobody had a clue. It was days 
if not a week before any of us could say, 
“All right, now I’m starting to understand 
what went wrong.”

TRIBE: I was working for North American 
Aviation at the time of the Apollo 1 fire 
[in 1967, which killed three astronauts]. 
We built the Apollo capsule. I was on station 
that night and the last test we performed 
before the fire was Gus Grissom and me 
working through a static fire simulation. 
The comm system was bad and we took a 
ten-minute break to try to clear it up. It 
was during that ten-minute hold that the 
fire broke out. There are a lot of differences 
and a lot of years between these two disas-
ters, but some of the drivers are the same. 
The Apollo fire was driven by trying to go 
too fast. The hardware and the procedures 
weren’t ready. And of course, Challenger 
was also pushing too hard to meet schedule 
pressure: launch fever. In our business, it’s 
when you don’t do things in a carefully 
conducted manner that you start to get 
into trouble.

DONALD KUTYNA (Air Force general and 
Rogers Commission member): Bill Rogers 
was the smartest guy in Washington on 
how to handle politicians. His main func-
tion was to keep the damn politicians – all 
of whom wanted to get their names in the 
paper by doing something about the 
Challenger accident – at bay.

KEHRLI: The first thing Rogers said to 
everybody was, “This isn’t going to be 
another Warren Commission. We want to 
find the answer, the true answer, and we 
need to do it the right way.” We were ex-
tremely sensitive to the fact that we would 
be accused of whitewashing, trying to get 
NASA off the hook. And we were sensitive 
to the charge that there was pressure by the 
White House – we investigated the possi-
bility of White House pressure as a possible 
cause. I think that was the genius of Rogers 
and the people who came up with the com-
mission members. There was a wide variety. 
It wasn’t all military. It wasn’t all NASA. 
This was a very hardworking commission. 
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Rogers was there every day. Sally Ride was 
there every day. Neil Armstrong was there 
every day. You have to remember at the 
time how the nation felt about it. How 
could NASA let us down? They’re heroes! 
They went to the Moon! How could these 
seven people be dead? It was bringing 
America to its knees. And so for six months 
we worked 7 days a week, 12 hours a day.

CHUCK YEAGER (Air Force general and 
test pilot): Finally they were getting some 
military Air Force guys on it. I was sur-
prised to be included. I had to think 
about whether or not to participate. I 
knew that NASA was screwing up.

ALTON KEEL (engineer; executive director 
of the Rogers Commission): It took almost 
every waking moment. I took off only half 
a day in the entire six months. At first, the 
commission was serving as oversight of 
NASA investigating itself. The 
first hearing was a closed-door 
hearing, just commission mem-
bers and the witnesses, who were 
from NASA and Morton Thiokol 
[the contractor that had built the 
solid rocket boosters]. The intent 
of the meeting was for NASA to 
tell us typically what happens 
during launch – not specifically 
this launch, but generally how it 
was supposed to go. Finally, Allan 
McDonald from Morton Thiokol, 
who was project manager for the 
solid rocket motor, said, “Mr 
Chairman, may I say something?” 
He was quivering in his chair. 
Rogers said, “Of course.” McDon-
ald said, “We recommended not to launch.” 
And then you could have heard a pin drop 
in the room. Everybody went quiet. Then 
everything started to unfold from that 
point.

KUTYNA: On STS-51C, which flew a year 
before, it was 53 degrees Fahrenheit [at 
launch, then the coldest temperature re-
corded during a shuttle launch] and they 
completely burned through the first O-ring 
and charred the second one. One day [early 
in the investigation] Sally Ride and I were 
walking together. She was on my right side 
and was looking straight ahead. She opened 
up her notebook and with her left hand, 
still looking straight ahead, gave me a piece 
of paper. Didn’t say a single word. I look 
at the piece of paper. It’s a NASA document. 
It’s got two columns on it. The first column 
is temperature, the second column is resil-
iency of O-rings as a function of temper-
ature. It shows that they get stiff when it 
gets cold. Sally and I were really good bud-
dies. She figured she could trust me to give 
me that piece of paper and not implicate 

her or the people at NASA who gave it  
to her, because they could all get fired.

KEHRLI: The engineers from Morton 
Thiokol had raised holy hell the night 
before the launch. And they were right. 
This concern about the joint sealing was 
not new. They had been working this 
problem for years and they hadn’t fixed 
it yet. Engineers were saying, “You can’t 
fly in these conditions.” But then NASA 
kept waiving the launch constraint from 
flight to flight. It’s like Richard Feynman 
said, “That’s like playing Russian roulette. 
Sooner or later it was going to get you.” 
And that’s exactly what happened.

KUTYNA: I wondered how I could intro-
duce this information Sally had given me. 
So I had Feynman at my house for dinner. 
I have a 1973 Opel GT, a really cute car. 
We went out to the garage and I’m brag-

ging about the car, but he could care less 
about cars. I had taken the carburettor out. 
And Feynman said, “What’s this?” And I 
said, “Oh, just a carburettor. I’m cleaning it.” 
Then I said, “Professor, these carburettors 
have O-rings in them. And when it gets 
cold, they leak. Do you suppose that has 
anything to do with our situation?” He 
did not say a word. We finished the night 
and the next Tuesday, at the first public 
meeting, he did his O-ring demonstration.

We were sitting in three rows, and there 
was a section of the shuttle joint, about 
an inch across, that showed the tang and 
clevis [the two parts of the joint meant to 
be sealed by the O-ring]. We passed this 
section around from person to person. It 
hit our row and I gave it to Feynman, ex- 
pecting him to pass it on. But he put it 
down. He pulled out pliers and a screw-
driver and pulled out the section of O-ring 
from this joint. He put a C-clamp on it and 
put it in his glass of ice water. So now I 
know what he’s going to do. It sat there for 
a while and now the discussion had moved 
on from technical stuff into financial things. 

I saw Feynman’s arm going out to press 
the button on his microphone. I grabbed 
his arm and said, “Not now.” Pretty soon 
his arm started going out again and I said, 
“Not now!” We got to a point where it was 
starting to get technical again and I said, 
“Now.” He pushed the button and started 
the demonstration. He took the C-clamp 
off and showed the thing does not bounce 
back when it’s cold. And he said the now-
famous words, “I believe that has some 
significance for our problem.” That night it 
was all over television and the next morn-
ing in the Washington Post and New York 
Times. The experiment was fantastic – the 
American public had short attention spans 
and they didn’t understand technology, 
but they could understand a simple thing 
like rubber getting hard.

I never talked with Sally about it later. 
We both knew what had happened and 
why it had happened, but we never dis-

cussed it. I kept it a secret that 
she had given me that piece of 
paper until she died [in 2012].

KEEL: We recorded every single 
document that came in and out, 
every phone call, every piece of 
correspondence. No matter how 
obscure or how fanciful the 
charge, we investigated it. We 
got people saying aliens did it – 
we had an investigator go out and 
talk to that person. We wanted 
the report to be a narrative and 
not just technical information – 
to tell a story, to have an effect. 
The only person who hung around 
while it was being edited who did 

not have to be there was Neil [Armstrong]. 
He would have a nip of single-malt scotch 
and regale us with stories about landing 
on the moon with Buzz Aldrin, looking for 
a place to land while the fuel was running 
out. If you ask me in hindsight would I do 
anything differently – at the risk of seem-
ing immodest, the commission got it right.

KEHRLI: I do not think it was a cold, inten-
tional calculation on NASA’s part. I think 
it was a flaw in the decision-making 
structure of NASA. I think there were 
some incorrect judgments, but they were 
judgments. It might have been negligence. 
It probably was negligence. But in terms 
of criminal, cold, calculated intent, I 
don’t think there was any of that.

COVEY: It was disappointing, angering 
almost, to find out that discussions had 
been held relative to [the known issue  
of joint failure in solid rocket boosters]. 
Why wasn’t that a bigger issue? How did 
we get to the point of accepting that 
indicator of a system not working the 

Families of the Challenger crew accepted the 
Congressional Space Medal of Honour from 
NASA Administrator Sean O’Keefe (far right). 
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way it was designed? Why had we been 
willing to accept that?

RATHER: The media were enthralled 
with the space programme, including 
this reporter. We didn’t ask enough 
questions. When it became clear that the 
morning was going to be cold, an alert and 
deep-digging media would have figured 
out that it’s more dangerous. That should 
have been a bigger caution flag. Frankly, 
in the end I don’t think it would have 
made a difference. The decision-makers 
at NASA were hell-bent to launch that 
morning. NASA’s argument was that 
when you go to frontiers that are so 
dangerous, nobody should be surprised 
when disasters happen and we just need 
to accept that as inevitable. I questioned 
that at the time, and as the years have 
gone by I still question it.

SMITH: What really bothered 
me is that they knew there was 
a chance it was going to happen. 
That is awful. That is unbelieva-
ble. When those people knew 
they were putting those seven 
people on that space shuttle 
with a chance of them dying, I 
have a real problem with that. I 
have a problem with anybody 
who plays with other people’s 
lives.

KEEL: Part of the mistake we 
made and that NASA made was 
starting to think of the shuttle 
as a cargo plane while it was really 
still an experimental programme. 
The probability of failure was  
one per cent. If you applied that to com-
mercial flight, that’s thousands of crashes 
a day. We began to think of it as too 
routine.

YEAGER: NASA wanted the publicity 
for the launch. The launch had been 
scrapped several days in a row and the 
media was leaving. So they ordered the 
launch. They got their publicity, all right.

TRIBE: I haven’t forgiven the guys that 
overrode the O-ring decision.

IX. “NIGHTMARES”
In addition to the suspension of the shuttle 
programme, NASA would undergo a signifi-
cant overhaul, including sweeping personnel 
changes and a new management structure, 
while both the US Government and contractor 
Morton Thiokol would pay millions in settle-
ments to the astronauts’ families. But none 
of that would lessen the trauma and grief.

BUSH: At age 91, my memory is not what 
it used to be. I am beginning to think I 
have now forgotten more than I ever 
knew to begin with. But like all Americans 
who are of a certain age, I remember the 
day the Challenger blew up.

NESBITT: I ended up being the last person 
to leave Mission Control that day. My 
emotional feeling at the time was like a 
house dropped on me, and I have sort of 
felt it ever since. For many years I thought 
of it practically every day. I’ve often seen 
the picture of Christa McAuliffe’s parents 
with the look of shock on their faces. And 
I’ve wondered if my voice or what I said 
contributed to their grief. Did I sound 
too cold in my delivery? Obviously that 
kind of thing haunts you.

BECKER: I finished writing my piece 
around midnight that night. I was push-

ing deadline. And I remember going out-
side and seeing the launchpad just bathed 
in floodlights. And I remember just sitting 
down and crying.

KUHN: A few days later, we went to 
Houston, to the Johnson Space Centre, 
for the memorial service. There were  
15 000 people there. The Reagans met 
the families privately ahead of time. The 
president let them talk. There were 25 
or so family members in there and he 
went to each one individually, told them 
how sorry he was and then he let them 
talk to him. He listened. The family mem-
bers were strong that day.

KATHIE SCOBEE FULGHAM (Dick 
Scobee’s daughter, who was 22 at the 
time): I’d never even lost a grandparent. 
I had no idea what death meant. I did 
not believe it. I was having nightmares 
about him being stuck on a piece of 
space shuttle floating around in the 
ocean.

RATHER: This event set a precedent  
for coverage going forward in which the 
video was so spectacular, so tragedy-laden, 
that we repeated it over and over again. 
It’s at the point where now – and I include 
myself in this criticism – it tends to be 
overdone.

RAYMOND: I remember the media 
wanting to capture this mourning com-
munity and students in pain. People just 
want to see that. It’s like having to stop 
and look at a car wreck. I remember the 
windows of the first-floor classrooms 
had to be covered with paper, because a 
few journalists were standing on each 
others’ shoulders and holding cameras 
through the windows just to get pictures. 
But it was really incredible how much 
the school and the community came 
together. Students would stop and check 
on faculty throughout the day. Just pop 

your head into a classroom and 
check on a teacher and say, “How 
are you doing?” All those hier-
archies melted away. It lasted  
a very long time.

SCOBEE RODGERS: After  
we were back home we could 
not turn our TV on without 
seeing it. We’d go to the grocery 
store and see the front page of 
newspapers, magazines – every-
thing was a reminder. I’ll never 
forget the first time I went to 
the grocery store. In my mind I 
wasn’t a widow yet. I was still 
Dick Scobee’s wife. He loved 
peanut butter, and I went over 
and picked up a jar of peanut 

butter like I always did. And I sat down 
in the store and cried, because I didn’t 
have anyone to take that peanut butter 
home to. There’s not a day that goes by 
that I don’t think about him.

SCOBEE FULGHAM: When grief is 
public, I think it’s so much worse. Grief 
is very complicated – there is nothing 
simple about it. It is not a straight line. 
Sometimes it’s okay, and sometimes, 
even now, there will be days when I really 
miss him. Or there’s something that the 
kids have done that I really wanted him 
to see and I’ll just think, I really wish he 
was here. He loved Christmas. Christmases 
always make me miss him.

SEDDON: I think there were a few 
astronauts who left the programme 
because their families worried about 
them. I think if my kids were really trau-
matised by it, my decision might have 
been different. But at the time my kids 
took it as a regular part of life. Hoot 

Kennedy Space Centre 
Director Richard Smith 

points out a portion of a 
solid rocket booster seg-

ment to astronaut Sally 
Ride and the chairman 

of the Presidential 
Commission into the 
Challenger accident, 

William P Rogers. 
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[Seddon’s husband, Robert “Hoot” 
Gibson, was also an astronaut] and I 
were committed to this life and these 
risks, and we were ready to go forward. 
We wanted to continue flying.

CORLEW: That night I went home, I 
told my wife, “I don’t want to talk to 
nobody.” I went back to work the next 
day and I told my boss, “Put me on 
annual leave.” I went to Lake Okeechobee 
and fished for three weeks. I couldn’t do 
it anymore after Challenger. They asked 
me if I wanted to be on the closeout 
crew and I said, “No.” I wouldn’t even 
watch a launch until after “Go at throt-
tle up.” Only then I would turn and  
look at it.

X. “WE LEARN FROM OUR 
MISTAKES AND 
TRAGEDIES”
In September 1988, the shuttle 
programme resumed, carrying out 
87 missions without incident. That 
streak ended in 2003, when the 
shuttle Columbia disintegrated upon 
re-entry, killing all seven crew mem-
bers. Noting that “the causes of the 
institutional failure responsible for 
Challenger have not been fixed,” the 
Columbia Accident Investigation 
Board recommended the shuttle be 
allowed to fly until the International 
Space Station was complete, then be 
either recertified or retired. In 2011, 
NASA sent up a shuttle for the last 
time. Yet the Challenger legacy 
continues to foster interest in 
space exploration, science and 
engineering among new generations.

NESBITT: It was two and a half years 
after Challenger when we launched 
again. I asked my boss if I could do the 
launch commentary because I felt like I 
had an incomplete job that I needed to 
do. For that mission and every one after 
that, I always had my fingers crossed for 
that first two minutes and five seconds 
until the solid rocket boosters separate. 
Even though there were plenty of other 
bad things that could happen, once the 
SRBs separated and the main engines 
were going, I felt a lot better.

KEHRLI: I was there for that return-to-
flight launch. NASA flew me down to see 
it. Yeah, I was scared. I remember going, 
“Come on, Rick [Commander Rick Hauck]! 
Come on, Rick, fly this thing! Fly it, fly it!”

MORGAN: NASA had scheduled appear-
ances for Christa and me, for after she 

returned from the flight. We were to 
share our experiences with people all 
over the country. After the accident, 
NASA asked if I would carry on and 
serve in Christa’s shoes as Teacher in 
Space designee. I thought it was impor-
tant for kids to see how adults should 
respond to terrible situations.

YEAGER: My last job in the Air Force 
was as director of safety. When I got 
there, the policy regarding the approach 
to investigating accidents was finding a 
primary cause and secondary causes. I 
went to General [Michael E] Ryan, who 
was chief of staff of the Air Force, and 
told him: “They are only correcting the 
primary cause and not the secondary 
cause.” I suggested we change it to “all-
cause” accident so that all the causes 
would be fixed. He agreed, so we did. 
The airline industry followed suit,  

which prevented many, many accidents. 
But NASA didn’t do this. Even after 
Challenger, they did not fix them all. 
They knew about the issues before the 
Columbia accident and didn’t fix them.

MORGAN: The families wanted some-
thing that really represented and contin-
ued the crew’s mission for education. 
They put together the Challenger Centre 
for Space Science Education, which to 
this day is still making a huge difference. 
Many years later, one of my astronaut 
classmates told me that she was in junior 
high at the time [of Challenger]. She saw 
Christa and was able to connect with her, 
and that’s when she started seriously 
thinking about taking the path to become 
an astronaut. That means so much to me.

SMITH: The real legacy of Challenger is a 
positive one. The Challenger Centres 
that June Scobee and Jane Smith [wife 
of Michael Smith] and the other families 
started, that is a real positive thing. 

It gets young people interested in space. 
And the space programme has been a 
huge positive. Was it worth the cost? I’d 
have to say yes. Although the astronauts 
lost their lives, I’d have to say yes.

RAYMOND: I have several good friends 
from that time who went into educa-
tion. I’m still in education. Certain 
things that Christa said will always stay 
in my head. She had a profound impact 
on us. She was just such a naturally gift-
ed teacher. She could always see the 
statue in the stone.

MCNAIR: I think the Challenger Centres 
and the McNair Scholars Programme are 
the real legacy of Challenger. Ron had 
been planning to go back to education, 
to teach physics at the University of South 
Carolina, the very same school that 
wouldn’t accept him as a student [because 

it was segregated at the time]. 
Over 60 000 students, either 
economically disadvantaged  
or first-generation college  
students, have been McNair 
Scholars – probably more peo-
ple than Ron ever would have 
impacted in his lifetime. Not 
only those McNair Scholars,  
but the people they’ve impact-
ed, the students they’ve taught.

BUSH: I believe that the legacy 
of the Challenger is the very spirit 
of the American people. We 
learn from our mistakes and our 
tragedies. And then we move on. 
And we do things bigger and 
better than before. Challenger is 

one of our best examples of that. The 
remarkable June Scobee Rodgers moved 
on by helping establish the Challenger 
Centres, which bring the joy of science 
and space to hundreds of thousands of 
our children. NASA, and our country, 
moved on by reaching even deeper into 
outer space. We have had spacecraft 
exploring Venus, Mars, Saturn and 
Mercury. And today we have an American, 
Scott Kelly, commanding the International 
Space Station. By the time he comes 
home, he will have set a record for the 
longest time in space by a US astronaut. 
On the day the shuttle blew up, I said, 
“Our fallen astronauts have taken their 
place in the heavens so that America  
can take its place in the stars.” I hope 
the crew of the Challenger would feel  
we have honoured them well. I think  
they would.                                    PM

 “The legacy of the 
Challenger is the 
very spirit of the 

   American people.”    
 –  G E O R G E  H  W  B U S H
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With thanks to Rayner 
Hutchinson and Barry Andersch 
of AAR Corporation, Leonard 
Kazmerski of HAECO Americas, 
and Chris Johnson-Pasqua of 
Boeing.

➜ FUSELAGE SKIN
When a technician finds 
damage, such as molten 
metal from a lightning 
strike, the piece is cut 
out, the space filled, and 
a new piece of sheet 
metal, called a repair 
doubler, is riveted into 
place.

➜ PAINT
Testing can be compromised by foreign agents such 
as paint – so it is removed from various parts.

➜ DOORS
Passenger aircraft have only 
people-sized doors, so every 
piece of the interior must be 
broken down enough to be 
removed like a carry-on.

A
fter a post-9/11 hangover of merging air-
lines, tightening security and shrinking leg-
room, we’re finally back at a point where the 
most notable thing about air travel is the fly-

ing machines. Planes are experiencing the same 
kind of technological shift as cars, but 35 000 
feet up. Airbus is rolling out its A350 family of 
airliners, built of mostly composite materials, 
whose wings constantly change shape during 
flight to maximise efficiency. Boeing has invented 
a new metal that is lighter than air and should be 
in planes in ten years.

Then there are drones, which just can’t stay 
away from aeroplanes. An October analysis of 
891 drone sightings reported to the US Federal 
Aviation Administration found that 248 had 
come within 150 metres of a passenger plane. 

Suppose a drone hits a brand-new Airbus: would 
we know what kind of damage had been done?

We would, because aircraft maintenance pro-
grams are utterly relentless. Just as cars get 
minor checkups every 10 000 kilometres and a 
major service every 100 000, planes follow a rig-
orous schedule of examinations. The equivalent 
of the 100 000 kilometre service is the heavy 
maintenance visit (HMV). A plane deadheads to  
a maintenance, repair and overhaul facility to be 
completely disassembled so every part can be 
examined, fixed, or replaced. It’s out of commis-
sion for a month or more while tens of thousands 
of man-hours of work are performed. HMVs typi-
cally occur every six to eight years and are so 
expensive that, by the time a plane is due for its 
third, it’s usually sold for parts instead.

HOW

IT

WORKS
Once or twice a decade,  
a plane is taken apart and 
examined piece by piece. 
By Kevin Dupzyk
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➜ AUXILIARY POWER UNIT
The APU is an engine to power the 
plane’s electrical systems when the 
main engines are off. It is engaged 
to run operations checks.

➜ ENGINES
Though engines may be removed for 
reasons of accessibility, maintenance is 
usually performed by the engine manu-
facturer or a specialised workshop.

➜ ELEVATORS
Mechanics check for wear in ele-
vators, which rise to adjust the 
plane’s pitch, by measuring the 
amount of play when the control 
column in the cockpit is held still.

➜ LAVATORIES
Like every other piece, bathroom parts are given unique identifiers 
and put on special racks so they don’t get lost or damaged during 
the inspection.

A few ways to 
inspect parts  
without breaking 
them
Some inspection techniques 
– such as yanking on a shelf 
to see if it’ll hold – can dam-
age the part being tested. 
Aircraft mechanics use  
non-destructive inspection 
techniques to find defects 
without introducing any  
new ones.

LIQUID 
PENETRANT

A liquid dye is 
applied. After the 
excess is removed, 
only dye that 
seeped into defects 
remains. A chemi-
cal developer 
makes the dye 
visible.

EDDY 
CURRENT

A part is passed 
through the elec-
tromagnetic field 
of an induction 
coil. Imperfections 
in the part cause 
noticeable changes 
in the field.

ULTRASOUND

High-frequency 
sound waves 
shoot through a 
part. Imperfections 
bounce the waves 
back at irregular 
intervals.

MAGNETIC 
PARTICLE

A part is magnet-
ised and coated 
with a layer of 
magnetic particles. 
Defects change 
the part’s magnetic 
field, visibly  
disrupting the 
coating.

X-RAY

A part is exposed 
to X-rays to create 
a latent image on 
film.         PM

Timeline of a
heavy maintenance visit

PHASE 1
THE
PRELIMINARIES

PHASE 2
THE OPEN-UP 
PHASE

PHASE 3
TESTING

PHASE 4
MAINTENANCE, 
REPAIR AND 
OVERHAUL

PHASE 5
WRAP-UP

ARRIVAL

OPERATIONS CHECKS:
Pre-dismantlement checks verify the 
proper functioning of whole-plane systems 
such as hydraulics, pneumatics, elec-
tronics, navigation and pressurisation.

INTERIOR DISASSEMBLED:
To expose the frame of the aircraft, the 
cabin lining, ceiling, floorboards, insula-
tion, seats, overhead bins, lavatories and 
galley all come out.

EXTERIOR DISASSEMBLED:  
Body panels and fairings are removed to 
allow access to the airframe.

GENERAL VISUAL INSPECTIONS: 
Technicians use torches and mirrors to 
examine external surfaces such as the 
fuselage skin, wings, doors and landing 
gear.

DETAILED VISUAL INSPECTIONS:
More detailed checking for finer cracks, 
corrosion, and signs of lightning strikes.

NON-DESTRUCTIVE TESTING

ROUTINE ITEMS:
Replacing parts such as filters or cables 
at the end of their life cycle and regular 
upkeep of parts such as flaps and ailerons.

NON-ROUTINE ITEMS:
Issues found during testing are reviewed 
with the airline, which decides what to 
fix.

UPGRADES:
With the plane grounded and accessible, 
complicated cabin upgrades such as 
new seating can be installed.

TEST FLIGHT AND DEPARTURE:
A test flight with an airline representative 
ensures the plane is ready for passengers.
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Adventure is the weapon eco-warrior Davey du Plessis  

uses to campaign for saving the planet. His biggest challenge  

to date wil l  be pedalling  across the Atlantic

STORY AND PICTURES BY SE AN WOODS
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Some think him crazy. Others see him as a fearless eco-warrior, hell-
bent on highlighting humanity’s destructive ways. One thing is for sure, 
though: pedalling a small purpose-built craft 6 450 km from Cape Town to 
Rio de Janeiro in Brazil will be Davey du Plessis’s biggest challenge to date.

Overconsumption, wanton habitat destruction, runaway pollution and 
seductive tech products with obsolescence designed into them are issues 
that keep Du Plessis awake at night. “As a species we consider ourselves to 
be intelligent, but we seem incapable of perceiving our own destructive 
ways,” he says gloomily. “Over-consumption has destroyed nearly every 
civilisation before us. Sadly, we’re no different.” That other species can 
flourish without human interaction shows how unimportant we really are 

in the greater scheme of things, he believes.
He took a novel approach to championing 

environmental causes: become a professional 
adventurer. In today’s frenzied, media- 
cluttered lifestyles, to capture anyone’s 
attention you need to do something radical. 
You know, like pedalling across the Southern 
Atlantic. (His one of-a-kind vessel, Vaquita, 
is named after the critically endangered 
porpoise in the Gulf of Mexico.)

Du Plessis is no stranger to hardship. Or danger. In 2012, he undertook a solo attempt 
to navigate the Amazon River, from its source in high the Peruvian Andes down to 
Brazil’s Atlantic coastline. The journey was expected to take about five months.

Main image: Davey du Plessis and his mother, Robyn 
Wolff, get towed into Table Bay at the start of their 
aborted attempt to pedal from Cape Town to Rio de 
Janeiro, Brazil. Insert: Du Plessis programmes way-
points for the ocean crossing into his Garmin GPS.
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Two months in, Du Plessis was attacked in the jungles of 
Peru. Four shotgun blasts later, what started out as an expedi-
tion promoting individual responsibility towards the natural 
world became a mad scrabble for survival. It’s one heck of a 
story, spelt out in his book Choosing To Live. 

“I still have around 12 buckshot pellets lodged in my heart, 
septum and back that surgeons couldn’t remove,” he says. Yet, 
paradoxically, he believes the experience made him stronger.  
“It helped me realise how much I can endure.” 

Right boat for the job
Most small boat crossings have been done in rowing boats. That 
held no appeal for Du Plessis, for one fairly obvious reason: the 
rowing. “To get optimal forward propulsion both oars have to be 
fully submerged and pulled simultaneously. This is virtually 
impossible in anything other than a flat sea.”

If that’s not enough of a negative, most rowing boats leave 
the rower sitting on an open deck, exposed to the elements. Du 
Plessis wasn’t interested: “Anyway, I wanted to do it in the most 
efficient and unique way I could find.”

Inspiration for a pedal boat came from watching YouTube  
videos. “I watched plenty of footage of recreational pedal boats 
playing tug-of-war with kayaks and rowing boats. The pedal 
boats came out tops every time.”

But there was more. A pedal boat would allow him to have a 
cabin, sheltering him from heavy weather. It would also place 
the propulsion system below the waterline – where he wanted it 
most. “And I realised 
that, by using my legs 
for propulsion, I 
would still have my 
hands free for pump-
ing a manual desali-
nator, working the 
navigation equip-
ment and eating, 
while still moving  
forward.”

Unfortunately, 
only two known 
pedal boats have  
successfully crossed 
an ocean and neither 
of their designs were 
suitable for what he 
had in mind. Fortunately, his boatbuilder uncle, Tertius du 
Plessis, suggested he contact world-renowned South African 
naval architect Dudley Dix, now based in the US. Dix agreed to 
take on the assignment (see box) and the Atlantic Project got 
under way. 

The concept agreed on was based on a plywood multi-chine 
design, mainly because it can be built relatively quickly. The hull 
gets assembled over plywood frames and bulkheads (which also 
break the interior into watertight compartments for safety). 
Then, using stitch-and-glue construction, panels are “sewn” 
together with electrical ties or copper wire. Finally, all joints are 
bonded with glass fibre tape on both sides to create a shell that’s 
watertight, but lightweight. It’s not only super-strong, but also 
cost-effective.

How does all of that square with saving the planet, though? 
To stay in line with his environmentally friendly ethos as best 
he could, Du Plessis used FSC (Forest Stewardship Council) cer-
tified marine ply and a plant-based epoxy sourced from the US.

Choosing a drivetrain was more of a problem – at first, any-
way. Du Plessis started with a complex pedal system that kept 

Top: Using stitch-and-
glue construction, 
Vaquita was assembled 
over plywood frames 
and bulkheads. Centre: 
Du Plessis contributes 
some muscle while 
helping his uncle, 
Tertius du Plessis build 
his pedal boat. Below 
left and right: To remain 
as environmentally 
responsible as possible, 
Du Plessis used FSC  
certified marine ply and 
plant-based epoxy.

VAQUITA  DESIGN:  
How naval architect Dudley Dix sees it
The basic hull shape is as I would use for a rowing boat:  
easily driven, with minimal drag. I then added a superstructure 
shaped to make the boat self-righting if capsized by a wave. 
In section it looks much like a ball, which is an unstable 
shape. A low centre of gravity, achieved by incorporating 
water tanks in the cabin and secure stowage under the 
berths, provides stability when upright and helps to bring it 
back if capsized.

It’s designed to drift close to bow-first rather than sidewards 
when not being rowed. This is to help keep it moving in the 
right direction, reduce the chances of being hit broadside by 
breaking waves and to improve comfort when drifting. It is 
important on a voyage like this to follow the direction of the 
tradewinds and currents, so their speed should be assisted  
by both wind and current. 

I also designed the structure to the same standards as a 
trans-ocean sailboat. The loads will generally be lighter, but if 
a wave breaks on it or it is rolled by a big breaker then the 
impact loads will be similar to a sailboat in the same situation. 
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 VAQUITA SPECIFICATION 
LENGTH 7,15 m
BEAM 1,94 m
DRAFT TO DESIGNED WATERLINE 300 mm
DISPLACEMENT TO DESIGNED WATERLINE 1 225 kg
BALLAST 2 x 300 litre water tanks, stores
PROPULSION 2 x pedal systems, one belt and one 
chain in identical housings
MAXIMUM SPEED 6,5 km/h (achievable in short bursts)  

[1] Vaquita was designed to the same standards as a 
trans-ocean sailboat. [2] Power management console.  
[3] Apart from the standard VHF marine radio, Du Plessis 
also included a satellite phone, Emergency Positioning 
Locating Radio Beacon (EPIRB) and Personal Location 
Beacon (PLB). [4] A small Garmin GPS does away with the 
need for paper charts. [5] Radar reflector. [6] Six solar 
panels charge two 12 V deep-cycle batteries. [7] Compass. 
[8] The manual desalinator provides about 5 litres of  
drinking water per hour.

1

2

3

4 5

6

7 8
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stripping gears, snapping shear pins and bending propshafts 
because it couldn’t handle the forces at play. His solution was to 
simplify. He settled on two different designs: one belt and the 
other chain. Fitted inside identical housings, they can be easily 
swapped out or repaired from inside the boat if necessary. And 
fortunately, after the earlier drivetrain’s hassles, they perform 
flawlessly. “I still have no idea why the gears kept breaking. 
Neither do the engineers! It just goes to show, there’s a differ-
ence between paper values and real world applications.” Maybe 
that’s also why he found that the ideal propeller was the plastic 
kind used for large model aircraft.   

Go, don’t go
Sailors, even modern ones, are a superstitious bunch. For many, 
starting a voyage on a Friday tops the don’t do list. Particularly 
when there’s a storm on the way.

For some reason, Du Plessis chose to ignore sea-lore, starting 
his first Atlantic crossing attempt on a Friday. He also had his 
mother, Robyn Wolff, on board as crew. 
This proved to be a major miscalculation, 
and the main reason why the attempt 
failed.

From my vantage point on the break-
water at Granger Bay, watching the duo 
get towed into Table Bay for the start of 
their journey, I couldn’t help but notice 
the vigorous south-easterly wind whip-
ping up white horses across the bay. All I 
could hope for was that they managed to 
clear Robben Island safely, and that the 
wind would then push 
them on their way. 

Sadly, that didn’t 
happen. On the 
Saturday morning, 
after noticing their  
on board tracking 
device placed them 
adrift 19 km offshore, 
Wolff’s concerned  
husband contacted  
the National Sea 
Rescue Institute  
(NSRI) for assistance. 

Initially, although 
NSRI Yzerfontein and the Maritime Rescue Co-ordination 
Centre (MRCC) were placed on alert, as no formal distress call 
was placed by the crew, no further action was taken. However, 
later that afternoon, Du Plessis radioed for help. Wolff was 
suffering from severe seasickness. In rough seas and strong 
winds (gusting up to 111 km/h), NSRI Table Bay was activated. 
On arrival, the duo were transferred to the rescue craft and 
their boat towed to a sheltered anchorage at Dassen Island. 

The experience was, says Du Plessis, an education. “Seeing 
how the NSRI operates was a real education, they were so 
smooth, efficient, organised, calm and prepared. To be rescued 
by them was a really humbling, albeit comforting, experience. 
What these guys do is amazing!”
 
Lessons learnt
On the bright side, Vaquita handled the heavy Cape seas in her 
stride. “Inside the boat, it was very protected. Although uncom-
fortable, it never felt scary or life-threatening,” says Du Plessis. 
Apart from wanting to make a few minor design changes before 
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[1] Du Plessis incorporated two pedal systems, one belt and the 
other chain. Both fit into identical housings, allowing them to be 
swapped out or repaired inside the boat. [2]  Du Plessis with his 
mother Robyn Wolff the morning they left on their aborted Atlantic 
crossing attempt. [3] Du Plessis, a devout raw vegan, will be using 
his Atlantic Project to prove the efficacy of this controversial diet 
for extreme athletes. [4] NSRI volunteers transfer Du Plessis and 
Wolff to their rescue craft in storm conditions before towing 
Vaquita to a safe anchorage at Dassen Island. 

heading out again, he is still brimming with confidence.  
“I view what happened as a minor setback. Actually, it 
boosted my confidence. My threshold for what I can 
endure at sea has just been pushed that much higher.”   

Du Plessis intends making a second attempt in 
November, when he has a better weather window. And 
next time around, he will be doing it solo. 

To find out more, visit www.daveyduplessis.com          PM
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AN         
A DAY.
EVERY  
DAY.
FROM APPLE HATRED TO “I NEED 
THIS IN MY LIFE”, ONE ANDROID 
AND WINDOWS FANBOY GIVES 
THE CUPERTINO LIFESTYLE A 
WHIRL FOR A MONTH.

BY LINDSEY SCHUTTERS
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It’s not that I don’t like Apple devices. 
Right now, I have an iPod plugged in to 
my car. Also, I am one of the few people 
I know who loves to use iTunes (mostly 
for its superior tagging).

I just haven’t seen the value in the 
premium price for the devices. Is the 
iPhone 6S really R4 000 better than say, 
a Huawei P8? No.

And it all starts with the iPhone. It’s the 
device that truly changed the game and 
turned smartphones into a market that 
supports an entire accessories industry. 
Each new iPhone announcement points 
the related industries into the direction 
of that year. The buzz surrounding the 
upcoming iPhone 7 possibly doing away 
with the 3,5 mm audio jack has triggered 
a global debate. But that’s still a few 
months away. Right now I’m staring at 
the latest available product, wondering 
if I can love it.

THE MACBOOK was going to underpin my 
narrative. The original plan was to type out 
the story using those innovative butterfly 
switch keys. But that train was derailed mainly 
by my own preference for mechanical key-
boards when writing anything of importance 
– and PM’s first Apple product test in at least 
two years is an important one. Another hind-
rance is that I struggle to understand why I 
need to use an accessory to use an accessory. 

USB type-C is the future, you better believe 
it, but that future is still a bit down the road. 

The least Apple could have done is add in a 
USB 3.0 port to build a bridge to tomorrow. 
Instead, I’m stuck with squared-off plugs to 
stick into a rounded port.

The Macbook is an almost impossibly thin 
device, though – a true feat of engineering. 
I marvel at the clean lines and reimagined 
keyboard switches, the trackpad that doesn’t 
actually move, but still responds with that 
familiar click when you press on it. 
The up-firing speakers at the top 
of the keyboard are great and 
located near perfectly. The 
screen is crisp and sharp. 
Any Macbook owner 
would be proud to haul 
this beauty out at even 
the most pretentious 
coffee shop. 

But then you 
realise that the leg-
endary Apple logo 
doesn’t glow. There’s 
no SD card reader 
and, if there was one, 
the mediocre hard-
ware would cave under 
any editing load. I’ve 
complained before about 
the Intel Core M chip 
being deployed in high-cost 
devices and never is its lack of 
power more exposed than trying 
to handle multiple Chrome tabs, or 
anything significant task, on the 
Macbook. Mac OS X El Capitan is a great 
operating system, but fails to hide the limi-
tations of a chipset that is probably better 
suited to tablets than laptops. I expect a 
laptop to do more than be a word proces-
sor and expensive Facebook machine. 

For thin and light with great battery life 
with some power under the hood, Apple 
already had the Macbook Air. A portable 
large screen that is perfect for media con-
sumption and light productivity is called 
iPad Air. Macbook doesn’t have a clear role, 
but it seems like it will end up replacing 
Macbook Air because Macbook Pro has 
shed the optical drive and, with it, any 
need to be thick.  

I still covet it and its all-metal build. I 
managed seven hours on the trot and a full 
day of standby only sipped about four per 

Taking (and making) calls 
on the Watch is a novel 
experience, but the speaker 
quality is quite poor so I 
ended up with my ear to 
the watch most times when 
using the function. Dick 
Tracy style phonecalls also 
wreak havoc on the already 
minimal battery life. The 
biggest irritation with the 
Watch, however, is that it 
needs a PIN entry every-
time you put it on again. 
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cent of the battery life. I have dreams of 
covering multiple-day trade shows with the 
Macbook at my fingertips, but ain’t no way 
I can get the wife to sign off on a R12 000 
purchase that I can’t edit any video on.

THE 6S IS THE BEST iPHONE YET. It 
finally managed to eclipse the previous 
iPhone I regarded as the supreme handset 
– and still do, with regard to design and size 
– the 5S. Where I felt the iPhone 6 was an 
incremental upgrade, even though it intro-

duced a larger screen, the 6S hugely 
improves on everything. There’s a 

brand new camera sensor, faster 
TouchID, blazing hardware, 

more RAM, unconfirmed res-
tistance to the elements and 

a stronger metal chassis. 
Then there’s the often 
misunderstood 3D Touch 
screen, which has 
altered my interaction 
with all touchscreens for 
the foreseeable future. 

If the clever folk at 
Cupertino could make 
the iPhone waterproof, 
I’ll march into the iStore 
the next day and get 

myself one. For now, 
though, I can see the 

appeal. It’s the effortlessness 
that sets the iPhone apart. 

The camera isn’t the quickest in 
the race to find focus, the sensor 

isn’t the largest, it doesn’t have the 
highest resolution and the app doesn’t 

launch the quickest. But overall you simply 
point and shoot and share your great results 
90 per cent of the time. That effortless sen-
sation extends to TouchID and the general 
speed which the operating system operates at. 

My wife has an iPhone 6S now after I had 
to stop her from putting her Samsung S4 
Mini through a wall. She says she will never 
go back. Why? Because everything you need 
on the iPhone is easy to find, not buried in 
sub-menus. The only tech support I needed 
to offer to date was to get a unique ringtone 
and Music app-related questions (which I 
had no answer for). 

Apple devices are often criticised for 
forcing users to live in the walled gardens 
of its operating systems. This is true. Besides 
that, the lack of widgets and customising 
options for the UI is a dealbreaker for me. 
But I’m also a geek who doesn’t mind trawling 
forums for rooting tips and new mods. My 
wife isn’t. She just wants a great camera 
and a phone that works.

Because Apple controls the hardware design 
and the OS it can optimise everything. The 
upside of this is a full day of juice from a 
miniscule – by today’s standards – battery. 
While I’m against the current trend towards 
slimmer devices instead of giant batteries, 
it was great to get home in the evening with 
25 per cent left, something my ageing Sam-
sung Galaxy S5 hasn’t done in a while because 
of poorly optimised software updates.

As a complete package the iPhone is ahead 
of its competitors, although that distance 
is diminishing rapidly and not with the 
jump in price.

I EXPECTED MORE from the Apple Watch. 
Tech writers the world over bombarded 
Samsung for its flaws in the Gear product 
line and heralded the Watch as the saviour 
of the wearables. I own a Samsung Gear Fit 
and have spent time with all the other Gear 
devices and I can say that if it wasn’t for the 
developer community rallying around the 
Watch, there’s be no difference between 
Gear S2 and Watch. Even my lowly, much 
maligned Gear Fit has about 75 per cent of 
the same functionality. 

Detailed future weather forecasts, activity 

Apple TV swings between 
truly remarkable and mind-
numbingly backward with 
every use. The fourth gen-
eration version comes with 
storage space, but then 
you still need to stream 
purchased content. Luckily 
video is capped at 1080p, 
my internet wouldn't 
handle 1440.
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tracking and launching Strava were my most used features. I’ll admit that taking 
calls on the watch in the car was handy a couple of times, but that’s because I didn’t 
connect the iPhone to the Bluetooth speaker. I also assume that if you’re spending  
R6 000 on a watch you’ll need to charge every night that you drive a car equipped 
with Bluetooth and will sync your device with it because you don’t cycle through 
phones as regularly as a tech reviewer.

That said, the Apple Watch is effortless in its implentation. It’s a second screen for 
your iPhone and you will see yourself picking your phone up less. I’d personally wait 
for the next generation of the device to at least improve the battery life before com-
mitting any money to the idea, though.

THE FOURTH-GENERATION Apple TV is, surprisingly, the star of the 2015 Apple show 
for me. If you don’t know about Apple TV, it’s a puck that you plug in to your TV and 
then connect to your Internet. Now you have an Apple-powered smart TV for less than 
R3 000 if you were clever and bought the 32 GB model. Apple TV has evolved from iTunes 
on your TV to accept purpose-built apps and games, which is what the storage is for. 
Don’t worry, I foolishly believed that I could store my iTunes purchases on it, too.

Oh, and Siri for Apple TV doesn’t work in our country yet. So all searching is done 
by clumsily swiping through an alphabet via the trackpad on the remote control. I 
also find it odd that the Bluetooth doesn't support a keyboard which would make 
life much easier and while the unit does sport a USB type-C port, the minimal liter-
ature claims it's used for maintainence purposes only. 

I love Apple TV so much that I spent money on one and it has simultaneously 
solved my need for YouTube on my TV and brought Netflix into my lounge in one 
fell swoop. Plus, the headroom for growth of the TV OS platform is cavernous, 
given the company’s commitment to it. And if my data bundle is depleted I can 
always stream media via Airplay from my Android tablet and any of the many 
downloadable apps which support it. But that’s a story for another day.                PM
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Ahead of the North American International Auto Show, 
CES 2016 may as well have been called the car electrics show – 
with some of the world’s largest manufacturers vying for the eyes 
of consumers before the strictly automotive spectacle in Detroit. 

Fifteen years ago – even as we stepped into the 21st century 
with all the futuristic hype generated around the millennial 
changeover – gesture control, autonomous driving and remote-
controlled parking would have been the makings of a 007 flick, or 
dismissed as the very best science fiction. Whichever side of the 
fence you may have been on, these are now the realities of the 
automotive industry. 

General Motors’ first 
real attempt at the 
electric vehicle, the 
EV1, was ill-fated. 
Nonetheless, it went 
down as a pioneer. 
It’s paved the way 
for what could well 
be the first electric 
vehicle that’s truly 
for the masses in the 
form of the Chevrolet 
Bolt. The biggest 
bugbear about EVs 
has been the limited 
range available from 
full charge, and the 
Bolt is a major step in the right direction with a claimed 320 km 
possible with a fully charged battery pack. The Bolt also uses data 
gathered from the weather, terrain, time of day and driving his-
tory to help the driver manage the range. Bolt drivers are always 
connected through a 10,2-inch MyLink infotainment system with 
4G LTE capability and Wi-Fi hotspot, and fellow Bolt owners can 
vie for bragging rights via an online leaderboard that promotes 
and rewards economical driving. 

Another win in terms of affordable futuristic motoring was Kia’s 
introduction of the Drive Wise sub brand that will slowly introduce 
intelligent safety technology in the Korean firm’s vehicles. It has the 
further goal of offering partially autonomous driver assistance sys-
tems by 2020, and fully autonomous vehicles by 2030. 

Remote parking via key fob or smartwatch is technology that 
debuted on more luxurious vehicle just last year, but Kia could very 
well be one of the more affordable brands offering this sort of tech in 
the next few years. Its Highway Autonomous Driving allows the vehi-
cle to stay in its lane or overtake other road users by interpreting the 
surroundings through radar and camera detection systems. 

STEPPING INTO THE NEXT  
AGE OF MOTORING
THE CONSUMER ELECTRONICS SHOW 2016 PROVIDED US 
WITH A PROPER GLIMPSE AT THE IMMEDIATE FUTURE OF 
THE AUTOMOTIVE INDUSTRY. 

CES  ➜   SUZUKI VITARA  ➜   MERCEDES-BENZ GLS  ➜   VOLKSWAGEN PASSAT   ➜   FORD MUSTANG  ➜    DETROIT MOTOR SHOW  ➜                                      

Compiled by KYLE KOCK   kyle.kock@ramsaymedia.co.za
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Mercedes-Benz is always at the forefront 
of innovation, but now the very best tech fea-
tures aren’t just limited to the S-Class. The 
new E-Class boasts an infotainment system 
with niceties such as a touchpad and voice-
control, but is also the first vehicle in the 
world to feature touch control on a multifunc-
tion steering wheel. Two touch-sensitive pan-
els recognise vertical and horizontal swiping 
motions to scroll through menus on the 
instrument cluster and main infotainment dis-
play – thus allowing for safer motoring as the 
driver has no need to lift a hand off the wheel. 

Not to be beaten, BMW’s i-Vision Future Interaction Concept, essentially an i8 Spyder, also 
wowed crowds at CES. It comes complete with a 21-inch ultra-wide central display and AirTouch, 
an advanced version of the gesture control on the 7 Series in that it allows the driver to move 
through menus and “push” buttons in air. The Bavarian brand also showcased a new  
helmet with built-in head-up display for motorcyclists.

Audi was in the mix, too, introducing a VR headset that will soon make it to dealerships.  
It will offer prospective customers the chance to configure and experience any model in the  
company’s portfolio – without the risk of damage to a real vehicle. 

If the kind of technology on show this year at CES is anything to go by, the next five years 
are going to get very techy inside your car. The future is nigh…

                                     ➜     LAMBORGHINI AVENTADOR SV ROAD TRIP
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What I really liked about the launch of 
the new Suzuki Vitara was the route we 
drove in the Southern Cape. It’s that part 
of the world where the breakfast run  
brigade get misty-eyed about Route 62, 
the Robinson, Prince Alfred's and 
Outenique Passes and Meiringspoort.

Fortunately, we had other ideas.
Instead, from George we tiptoed 

through the usual never-ending roadworks 
to the Montagu and Prince Alfred's Passes. 

The Vitara felt right at home. Rides the 
bumps like a champ, with 185 mm ground 
clearance. Stays nicely on track, even with 
just two-wheel drive. And that was the 
least interesting part of the drive.

We ventured on the tar again briefly to 
see if Route 62 was all it was cracked up  
to be. I can report that the Little Karoo 
country-side was on its best behaviour, 
which is to say whipping past at a goodly 
rate. The 1,6 Four is hardly the last word 
in boot-up-the-backside oomph, but it 
spins smoothly and willingly to get you to 
a decent cruising speed, where it will reso-
lutely remain come hill or dale. Decent 
torque, but could possibly benefit from 
lower gearing. 

SUZUKI VITARA   ROUGH ROAD SMOOTHIE 

 NEED TO KNOW 
ENGINE 1,6
OUTPUT 86 kW/151 N.m
TRANSMISSION 5A or 6M
DRIVE fwd or awd
WARRANTY 3 year/100 000 km
SERVICE PLAN 4 year/60 000 km
PRICE R249 900

So much for the ride, what about the 
car? At a glance, the new model does look 
suspiciously similar to another well known 
and distinctly upmarket compact SUV, 
right down the contrasting roof colour, 
black pillars and clamshell bonnet. It 
edges closer to Grand Vitara than its pre-
decessor, and is available with either 
front-wheel drive or four-mode AllGrip 
all-wheel drive, 
which we sadly didn’t 
get to drive. And that 
stubby profile sug-
gests that it should 
be quite nimble off-
road.
AllGrip. Like similar 
systems, Suzuki’s  
latest version of all-
wheel-drive normally 
activates only the 
front wheels. When 
the front starts los-
ing traction, torque 
is sent to the rear. In 
the Vitara, though, that’s enhanced by a 
new feed-forward function. This uses data 
such as road surface condition, accelerator 

pedal position and steering angle to pre-
dict a loss of traction and direct torque to 
the rear axle even before front wheelspin  
actually occurs. – ANTHONY DOMAN
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The quintessential pony car and one of Ford’s most iconic models, the Mustang, has 
finally been made available in South Africa in production right-hand-drive form. 

I suspect that I share the traditional view of the Mustang as a performance icon. As far 
back as Steve McQueen ran down those bad guys in Bullit in ’68 and as recently as Aaron 
Paul piloted a ridiculously powerful Shelby Mustang from coast to coast in Need for Speed. 

But, with midday traffic around the Cape Peninsula not allowing me to hoon, I settle for 
exploring the Mustang’s real talent – turning heads. I’ve driven precious few vehicles that 
garner as much attention as the Mustang, whether it was cruising south on the M5 high-
way, or parked on a bustling street in the Cape Town CBD. Onlookers and passengers crane 
and twist necks while their hands fumble to access the camera on their smartphones so as 
to take a selfie with the vehicle in the background or watch it roar down the street. 

Ford’s admits that the Mustang is not available here to take on the likes of BMW’s M4, 
but will represent much more as the ultimate expression of the Blue Oval and act as a 
brand builder– above the likes of the ST and RS offerings. 

And as a flagship, the Mustang doesn’t disappoint in  
the looks department. It’s unmistakable in that  
it calls on the legendary design cues of its pre-
decessors, but adds modern touches such as 
the hexagonal grille and narrow headlamps 
that’s become very familiar on models such 
as the Focus and the Fusion. Visually, the 
only real difference between the two  
engine variants (the 2,3 litre Ecoboost 
and 5,0 litre GT) is the rear badging. 
The four-cylinder motor wears the  
traditional running pony, whereas the  
V8 Mustang gets a GT badge. 

Inside, the Mustang boasts Ford’s Track Apps function, 
which along with the accelerometer, acceleration timer and 
brake performance (braking time and distance) display also 
features a Launch Control System on the 5,0 V8 manual 
model, as well as Line Lock mode. The latter applies the 
brakes on the front axle to let the driver perform ludicrous 
burnouts at will. 

The 2,3 isn’t really a performance letdown, but it doesn’t 
really inspire the same level of enthusiasm that the V8 does. 
The bigger-engined car responds to right pedal inputs with a 
bassy roar and linear power delivery that doesn’t feel 
burstable. You’ll pay for that kind of driving at the pumps, 
but who cares when you look as good as this? 

The only option on the Mustang is metallic paint, available 
for an extra R750. All versions come equipped with a 5-year/ 
100 000 km service plan. – KK

 NEED TO KNOW 
2,3 ECOBOOST AUTO CONVERTIBLE
PRICE: R779 900
POWER: 233 kW @ 5 500 r/min
TORQUE:  430 N.m @ 2 500 r/min
0-100 KM/H: 5,8 secs
TOP SPEED: 239 km/h

5,0 GT AUTO FASTBACK
PRICE: R839 900
POWER: 306 kW @ 6 500 r/min
TORQUE: 530 N.m @ 4 250 r/min
0-100 KM/H: 4,8 secs
TOP SPEED: 263 km/h

FORD MUSTANG   PONY UP 
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VOLKSWAGEN PASSAT
 NEW SOPHISTICATE 

With the Passat, you always got the feeling that Volkswagen 
was trying a little too hard to convince us (and itself) that it was 
much more than, well, a people’s car. This time around, though, 
there’s something different: a steely, matter-of-fact conviction – 
you wouldn’t call it a belief – that the eighth-generation Passat 
truly is The Car. 

On the Passat’s home markets, initial reaction seemed to sup-
port VW’s contention that it meets the Big 3 on equal terms as it 
aced Euro Car of the Year above the new Mercedes C-Class. There 
is an unmistakable sense of a new sophistication.

The car is slightly smaller overall and lighter than its immediate 
predecessor. At the same time, it is significantly roomier, includ-
ing boot space, thanks to a huge increase in wheelbase. It’s also 
more economical.

In one respect, though, VW has gone backwards: reversing the 
cab-forward trend. Viewed from the side the Passat hints at the 
hunched-and-ready-to-spring look of the premium segment’s 
traditional rear wheel drives. Of course, the VW is front-drive 
and, at launch, is offered with only petrol engines. A 130 kW 
2,0-litre diesel arrives around midyear.

Offered as an option is Active Info Display, for my money the 
most effective and natural-looking implementation of fully digital 
automotive instrumentation. There’s also (for the first time in a 
Volkswagen), a head-up display, multi-mode driver profile selection 
and semi-automated parking in reverse or forward.

The Passat makes VW’s most convincing case yet for inclusion 
in the premium segment. Against that, though, it has formida-
ble barriers to overcome in the form of public perception and 
supply constraints.

Turning point. The Passat is based on the VW Group’s modu-
lar transverse matrix platform, MQB (in German, Modularer 
Querbaukasten), also used for the Polo and Golf. The company 
says it represents a turning point in the design and production of 
future transverse-mounted cars by standardising many vehicle 
component parameters, across brands and vehicle classes and 
offering access to new technologies. MQB facilitates the use of 

new modular power-
plants – allowing 
engine and gearbox 
variants to be cut by 
around 90 per cent, 
without restricting 
choice and even allow-
ing for natural gas, 
hybrid versions and 
electric drivetrains.  
– AD

 NEED TO KNOW 
ENGINE 1,4/1,8/2,0 
 (all turbo petrol)
OUTPUTS 110/132/162 kW
DRIVE fwd
TRANSMISSION 6M, 6A, 7A
WARRANTY 3 year/120 000 km
MAINTENANCE PLAN 5 year/100 000 km
PRICE from R378 800

In association with

What are the best new and used vehicles in the market? CAR’s 
editorial team has selected the best vehicles in 12 categories of 
the South African market, ranging from the best budget car 
right through to best performance car, SUV and double-cab 
bakkie. � e winners list is the product of rigorous testing, 
discussion and deliberation because you deserve to have the 
most comprehensive buying guide at your disposal. Let CAR’s 
March 2016 issue help you choose the best vehicle.

need new 
wheels?

don’t miss

also in this issue, 

SA’s fi rst test of the 

new Toyota Hilux

on 
sale

22 Feb

DON’T MISS CAR’s TOP 12 BEST BUYS
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MERCEDES-BENZ GLS   SCALING NEW HEIGHTS 

If you want to show off your flagship sport-utility in appropriate sur-
roundings, you can’t do better than station it somewhere high-end and 
somewhat exotic. The ski lifestyle ticks both of those boxes, so at year-end 
Daimler had us drive its big bruiser GLS up an Alp for the final stanza of 
the company’s Year of the SUV. Off the back of an unseasonably mild start 
to winter, snow was disappointingly sparse – supplemented by machines on 
the slopes – but there was enough to provide an eye-opening demonstration 
of how technology makes the road less travelled much less of a problem. 

Meandering to a mountaintop lookout, kept in good order by a chain-
wearing Unimog snowplough, our convoy hardly broke a sweat despite some 
treacherous snowdrifts and slick, icy patches in the road’s switchbacks. At 

several points, our lead driver 
invited us to try out the multi-
plicity of modes offered by the 
extremely clever 9G-Tronic 
transmission and driver assis-
tance systems. For the record, 
Sport mode isn’t necessarily the 
fastest way of getting to the top 
in these conditions. Another tip: 
if you engage Low Range by  

mistake as we did, you’ll struggle to keep up with the rest of the cars 
because a locked diff encourages understeer.

In accordance with Mercedes’ new nomenclature, the GLS replaces the GL 
and is aligned with the S-Class sedan in the SUV pecking order. It’s a full 
seven-seater premium model that will be available in 350, 500 and AMG 63 
variants.

Up to six transmission modes are available via the Dynamic Select system. 
Besides the usual modes for road driving, Individual or Off-road can be 
engaged. The optional Off-Road Engineering package adds an Off-Road+ 
mode that incoporates a low-range gearbox and centre differential lock, in 
addition to extended air suspension offering ride height of up to 306 milli-
metres and a fording depth of up to 600 millimetres. Also optional (but 
standard on the GLS 63) are active anti-roll bars front and rear to reduce 
the roll angle during cornering. 

On the safety side, standard-issue driver aids include Collision Prevention 
Assist Plus, Crosswind Assist and Attention Assist. The optional Driver 
Assistance package Plus adds Distronic Plus with Stop&Go Pilot and  
Pre-Safe Brake with pedestrian detection, among several others. – AD

 NEED TO KNOW 
ENGINES 3,0 V6 diesel/4,7 petrol 
 V8 biturbo/5,5 petrol
OUTPUTS (KW) 190/335/430
DRIVETRAIN 9A, 4x4 (optional low 
 range/centre diff lock)
PRICE from R1 199 900
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 MERCEDES-BENZ E-CLASS 
The new E is even more “mini-S-Class” 
than the C-Class, which is not a bad thing 
at all. Interestingly, it boasts nearly as 
wide a range of technologies as its big 
brother’s. The company’s wide-screen info-
tainment system/instrument panel also 
makes an appearance in the E-Class, as do 

rear seatbelt airbags, 84-LED adaptive 
headlamps and remote controlled parking 
via a smartphone app (for a detailed 
report on all of this tech, see our February 
2016 issue). 

 GENESIS G90 
Launched late last year as Hyundai’s luxury 
division, Genesis takes on the likes of 
Lexus and Infiniti. The G90 will be the 
brand’s range-topper, replacing the 
Hyundai Equus. Befitting of its premium, 
the G90 will feature a vast range of tech-
nologies, including Autonomous Emergency 

DETROIT AUTO SHOW
THE START OF THE AUTOMOTIVE 
SHOW CALENDAR, THE NORTH 
AMERICAN INTERNATIONAL AUTO 
SHOW, TRADITIONALLY HELD IN THE 
MOTOR CITY OF DETROIT, PROVIDES 
A LOOK AT WHAT TO EXPECT IN 2016 
AND AHEAD.

CHEVROLET CRUZE HATCHBACK 
A more premium-looking Cruze is set to 
challenge the might of the VW Golf in the 
C segment with striking styling that is a 
natural progression of the outgoing gen-
eration’s. Thanks to 60:40 split folding 
rear seatback, utility space increases to  
1 198 litres from 524. It also features the 
GooglePlay infotainment system that will 
gradually be employed in the rest of 
General Motors’ products.

 AUDI H-TRON QUATTRO CONCEPT 
The Ingolstadt firm is the latest to enter 
the alternative powertrain world, with 
hydrogen fuelling. The H-tron sits on an 
enhanced MLB platform that houses 
three hydrogen tanks. To go with  
the 210 kW power output (there’s a  
constant 110 kW on tap, but a 60 kg 
lithium-ion battery provides an extra 
100 kW on demand), and 550 N.m of 
torque, the H-tron boasts a 600 km range 
and takes just four minutes to refuel. 

  BMW M2 
After the seriously limited 1M left 
tongues wagging, particularly those of the 
performance driving purists, the M2 is a 
sort of spiritual successor and BMW 
expects to build thousands. It uses the 
same kind of technology featured in its 
big brothers, the M4 and M3, including 
the turbopetrol six-cylinder motor (propul-
sion by a single turbocharger in this 
model, though), sophisticated suspension 
set-up and limited slip differential fettled 
by the company’s M division. The 272 kW 
and 500 N.m of torque on tap in a short 
wheelbase rear-wheel driven car will 
require steel cojones to drive, though. 
Customers can opt for a six-speed manual 
or seven-speed dual-clutch transmission. 
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Braking, Active Blind Spot Assist, rear-view camera with 
360-degree around view monitor, and optional adaptive  
suspension  damping. The G90 sends drive to the rear 
wheels via an eight-speed automatic transmission. 

 LEXUS LC500 

Knife-edged design that’s matched by a normally aspirated V8 motor, the 
LC500 is the production version of the wild LF-LC concept from last year. 
The designers have stuck to much of the Concept’s visual cues and the 
LC500 commands eyeballs thanks to its 3D mesh spindle grille, bold char-
acter lines, 21-inch alloys, active rear wing and functional diffuser. Its V8 
makes 351 kW and 530 N.m of torque, and the rear wheels are driven 
through a 10-speed automatic transmission. 

 KIA TELLURIDE CONCEPT 
The Telluride marks a significant departure from Kia’s 
design language in that it looks boldy utilitarian and 
boxy – evident in its dimensions (two metres wide, 1,8 
metres tall and five metres long) – which goes against 
the urban styling of its recent products. Its clamshell 
doors open to a cabin that seats seven. The rear seats 
house sensors that read the occupants’ vital signs to 
administer therapeutic lighting effects (through LEDs 
mounted in the door panels) to counter fatigue. The 
Telluride is powered by a hybrid powertrain that consists 
of a 3,5-litre V6 engine and electic motor.

 VLF FORCE 1 V10 
The second product from VLF Automotive, the Force 1 was penned by 
the hand of none other than Henrik Fisker, former design director of 
Aston Martin and known for starting his own brand of hybrid auto-
mobiles. Petrolhead and former GM vice chairman Bob Lutz has no 
doubt had a say in the placing of a 8,4-litre V10 (borrowed from the SRT 
Viper) under the bonnet. Thanks to its 555 kW and 865 N.m of torque, 
the Force 1 hits 100 km/h in just 3,0 seconds. 

 VOLVO  
 S90 SEDAN 
Is the S90 the 
first real alter-
native to the 
likes the 
Teutonic execu-
tive three? Its 
austere, typically 
Scandinavian 
styling houses a 
technologically advanced product that includes Pilot Assist, a semi-
autonomous driving aid and a large-animal detection system. The 
Swedish firm will continue the use of its new 2,0-litre turbopetrol motor 
available in T5 (178 kW), T6 with added supercharger for 225 kW and 
T8 plug-in hybrid with 3 00 kW.    

 VOLKSWAGEN TIGUAN GTE  
 ACTIVE CONCEPT 

It looks ready to tackle the great outdoors, with 
striking LED headlamps and spotlights, chunky 
off-road tyres and protective cladding around 
lower edges of the body panels. The Tiguan GTE 
Active is a plug-in hybrid that uses dual electric 
motors to primarily drive the rear axle in E-mode. 
The 12,4 kWh batteries allow for a range of 30 
km in the electric phase, but can be recharged 
through regenerative braking. VW’s 1,4-litre turbo-
petrol motor works in conjunction with the electric 
motors to produce a total of 165 kW. Most 
impressive is the 900 km range – ideal for over-
land adventures. 
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For some reason, the digital 
clock in the gauge cluster reads 20 
September, 2000. Factory glitch. 
This is appropriate, because the 
Lamborghini Aventador Super-
veloce is a time traveller of sorts, a 
car that evokes a bygone concep-
tion of an exotic: the definitive 
Lambo. Like its predecessors – the 
Countach, Diablo and Murciélago – 
the Aventador SV is an impossibly 
wide, ridiculously low-slung blade 
of a car, with doors that scissor 
skyward and a huge V12 behind 
the seats. That is the formula. On 

the cover of his album Mack Daddy, 
Sir Mix-A-Lot poses with a Diablo, 
its open door pointed to the heavens. 
That was in 1992, but it could’ve 
been 1982 or 2002, because the 
top-flight Lamborghini is always  
on the scene, so long as that scene 
demands a commitment to shame-
less decadence. It’s a car for all 
ages. Except, maybe, this one.

The Superveloce seems like a 
vehicle that should no longer exist. 
In an era when Porsche, Ferrari and 
McLaren build plug-in hybrids, the 
Aventador averages 18 litres/ 100 

km. While a Volkswagen GTI uses  
a silken dual-clutch transmission, 
the SV crashes through the gears 
with a single-clutch automated man-
ual. Long ago, the Honda NSX 
proved that comfort and perfor-
mance are not mutually exclusive, 
and yet this R8 million Lamborghini 
includes no stereo, cruise control 
or carpeting. It’s just a bundle of 
muscle thrumming with anger, and 
that’s before you even start the 
thing.

The only reason I notice that 
nobody set the clock – which would 

THE SUPERCAR ROAD TRIP
 WHEN YOU TAKE A LAMBORGHINI AVENTADOR SV ON A 1 126 KM DRIVE,  

 YOU PLAN ON A FEW THINGS: THE SPEED, THE THRILL AND THE CONSTANT   
 ATTENTION. BUT NOBODY MENTIONED THE BACK PAIN. 

The author nears  
his destination in 
Miami. Open roads 
are a constant exer-
cise in self-restraint 
when your right foot 
commands 551 kW.
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(In  
descending  

order of 
importance)

keys

phone  
charging cable

water

snacks

water bottle 
(for traffic jam 
emergencies)

destination

ROAD
TRIP 

CHECK- 
LIST

be annoying in a Lexus, but is some-
how charming in a Lambo – is 
because I have plenty of time to gaze 
about the Aventador’s stripped-down 
cabin en route from North Carolina 
to Miami. An 11-hour road trip in a 
car that prioritises speed above all 
else should be interesting. And, in 
many ways, challenging. A full day  
in a Superveloce forces 
you to examine your own 
passion: how much do you 
really love cars?

I don’t dare complain 
about my plight, but let 
me explain the ways in 
which the Superveloce is 
ill-suited to a super-long 
voyage. The seats are car-
bon-fibre shells covered in 
the barest suggestion of 
padding, with no adjust-
ment except for back and 
forth. It’s like sitting in a melon 
scoop. The lack of a radio isn’t really 
a problem, since you wouldn’t be able 
to hear it anyway over the constant 
thrum of road noise. Visibility out 
the back is nearly nil, and there’s no 
rearview camera. There’s also no USB 
port, which means if you forgot your 
charger, like I did, using Waze to 
navigate and find the inevitable cops 
will quickly drain your phone. In the 
language of Lamborghini, there are 
50 words for speed and no word for 
cup holder. It’s almost as if they 
never expect anyone to drive this 
thing for more than 1 000 km on  
the highway.

I try to avoid the interstate when I 
can, because highway travel denies 
you the opportunity to meet the 
fans. And this car has fans wherever 
it goes. Early on, I’m driving back 
roads when an Accord pulls up next 
to me at a light and the woman at 
the wheel informs me she’s been fol-
lowing me for 32 km just to find out 
what this car is. In Charleston, South 
Carolina, a school bus full of kids 
looks like it might tip over, so fast do 
they all rush to one side to gawk at 
the Lamborghini. At a Starbucks in 
Florida, I walk in and the guy at the 
counter informs me, “There are two 
women in here who want a ride in 
that car. So far.” You grow accus-
tomed to glancing out the window 
and seeing phones pointed at you. 
You don’t want to pick your nose in 
an Aventador Superveloce. Someone 

will get it on video.
The constant attention is on my 

mind every time I get the urge to let 
’er rip. And that urge presents itself 
seemingly every kilometre or two, 
each time there’s a gap in traffic and 
a cop-free sight line. Superveloce 
means “super fast” in Italian, and it’s 
not false advertising. The 6,5 litre 

V12 revs so fast that you 
really need to use the 
transmission’s automatic 
mode for full-throttle 
upshifts – using the  
paddles, it’s a fine line 
between upshifting early 
and banging into the rev 
limiter as the engine 
flashes past 8 000 r/min.

I air it out a few times, 
but never for long.  
This car can do zero to  
300 km/h in 24 seconds, 

so flattening the accelerator is an 
exercise in willpower, a game of 
chicken against the oncoming spec-
ter of bad consequences. My personal 
high score, top-speed-wise, is  
331 km/h, and the SV could obliter-
ate that pretty easily. Are there any 
salt flats or dry lakes en route to 
Miami? Because that’s what I need. 
If you can afford the asking price for 
this raging bull, then perhaps you 
can afford to book a facility where 
you might test Lamborghini’s top 
speed claim, which is “faster than 
349 km/h”.

By the time I get to southern 
Florida, I have the posture and gait 
of a wizened mountain hermit 
emerging from his cave. But I’ve 
grown fond of the Aventador in spite 
of its brutal demands. I now know 
how to back it up while sitting on the 
sill with the door open, like I’ve seen 
the factory test drivers do in Italy 
(thus solving the visibility issue 
while looking preposterously badass). 
I know that the fuel-saving cylinder 
deactivation works only up to  
140 km/h. I know how to play the 
exhaust note like an instrument, 
using the paddle shifters and  
accelerator. 

Most modern supercars adapt to 
their drivers, but in the SV that  
situation is reversed. It makes no 
apologies for its Lambo-ness. 
Presumably, you knew what you 
were getting into.

And what I’m getting into, down 

in Miami, is a Porsche 911. Three of 
us are going out to dinner, so I pile 
into one of the Porsche’s backseats. 
It is, without exaggeration, more 
comfortable than the Superveloce’s 
driver’s seat. We head out into traffic, 
and nobody looks twice.                PM

YOU DON’T WANT 
TO PICK YOUR 
NOSE IN AN 
AVENTADOR 
SUPERVELOCE. 
SOMEONE WILL 
GET IT ON VIDEO.
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From top: The more powerful your car, the 
more frustrating it is to sit in traffic; every 
gas station stop meant making new 
friends; the only company – other than 
stares – for seven hours on the road.
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THE  
FIREWOOD RACK 
An elegant, original design makes winter’s 
most functional piece of furniture also its 
most handsome.
BY RICHARD ROMANSKI
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W
HEN WE SET OUT TO DESIGN 
an indoor firewood rack, we 
wanted it to be sturdy and 
made from materials you can 

buy at any hardware store or timber yard. 
So we designed our rack from ordinary 
100 x 100 timber, steel angles and flat 
stock. To turn a rough 100 x 100 (nom-
inal) beam into flawless 50 x 50 stock is 
no great mystery, and we show you how. 
But you do need a table saw and a bench-
top thickness planer. If you don’t own 
those machines, you can still build this 
rack by ordering clear 50 x 50 stock from 
a timberyard. This material is quite 
attractive and will make the rack look 
lighter since its actual dimensions are 
40 x 40 millimetres, whereas our mate-
rial measures a full 50 mm. Going this 
route is a good option, and the rack  
will still be strong enough. Either way, 
let’s get started.

MAKE THE LEGS

Sight down each piece of 100 x 100, 
and mark off four rough lengths 
that are flat and straight with few 

or no knots. Crosscut these four lengths. 
On each piece put a reference mark on 
the end grain to indicate the flattest side. 
In the diagram (“How to take 100 mm 
square down to 50 mm square”, oppo-
site), the reference side is shown with  
a small triangle.

Begin by running each 100 x 100 
length through the benchtop planer 
with the reference surface face down. 
Then take a light pass to surface-plane 
the opposite face. Repeat this operation 
on the remaining three pieces. Now flip 
each piece over end to end, lower your 
planer’s thickness setting, and run each 
piece through the planer again. Continue 
this operation and sequence until all 
four pieces are flat, parallel and the 
same dimensional thickness.

At the table saw set up a standard 
50-tooth combination blade and raise  
it to around 50 millimetres. Adjust the 
fence for a 60-millimetre-wide rip. Choose 
the best square edge relative to the 
freshly planed faces, and run this edge 
against the fence. Flip the workpieces 
over with the same edge against the 
fence, and finish ripping through the 
thickness of the 100 x 100. The waste 
piece from this step will become a slat 
for the top.

Using the sawn surface as the reference 
face down against the in-feed table of the 
planer, make a couple of  light passes. 
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BEGIN PLANER CUT #1

CUTTING THINGS DOWN TO SIZE

TABLE-SAW CUT #1 PLANER CUT #2 TABLE-SAW CUT #2 PLANER CUT #3

Put the sawn face on 
the in-feed table. 

Plane, turn 90 
degrees, and plane. 
Repeat until part is  

50 mm on each face.
FINISHED DIMENSION:

50 x 50

Select a planed face 
that has an edge 

square to it. Put the 
squared edge against 
the fence and rip to 

55 mm.
FINISHED DIMENSION:

55 x 55

Put the sawn face 
against the in-feed 

table. Plane to 55 mm 
thick.

FINISHED DIMENSION:

85 x 55

Select a face perpen-
dicular to the one  

you just planed and 
put that face against 

the fence.
Rip, flip, and rip again.
FINISHED DIMENSION: 

60 x 85

Put the best face 
down against the  
in-feed table, and 

plane. Then plane the 
surface parallel to it.
FINISHED DIMENSION:

85 x 83

Crosscut clear 
stock from an  

ordinary 100 x 100. 
Triangle indicates 
reference surface.
START DIMENSION:

85 x 85

One jig for the drill press helps to ensure accurate drilling. Another jig 
helps to ensure accurate assembly. Both are built with nothing  

more than pieces of scrap.

THREE CRUCIAL STEPS

with the freshly sawn surface facedown on 
the in-feed table. Turn each leg 90 degrees 
and make another pass through the planer. 
Reduce the height setting of the thickness 
planer and repeat this process until all the 
legs are exactly 50 millimetres square.

Plane the remaining slat pieces to their 
finished thickness. Rip the slats to finished 
width at the table saw. Crosscut the slats 
and the dowels to finished length.

Now crosscut the legs to finished length. 

Flip the workpieces over and plane the 
opposite surface. Make another couple of 
light passes. The wide faces of the rectangle 
you’ve produced should be flat, straight, 
and parallel to each other.

Return to the table saw. Choose an edge 
that’s square to one of the freshly planed 
surfaces. Run that edge against the fence. 
Rip the four legs to 55 millimetres wide.

 Plane the workpiece to its finished 
dimensions. First make a very light pass 

PART QTY SIZE AND USE
A 4 50 x 50 x 710 leg
B 7 16 x 50 x 420 slat
C 2 20 x 397 dowel
D 4 25 x 25 x 452 steel  
  angle support
E 4 3 x 20 x 584 steel  
  flat brace

SHOPPING LIST
2  100 x 100 x 2 400  
  timber of your choice
2   3 x 25 x 900  
  steel angle
2  3 x 20 x 1 200  
  steel flat
1  20 x 900 hardwood  
  dowel
1  pkg. No. 10 x 30 mm  
  pan-head screws
1  pkg. No. 8 x 15 mm  
  pan-head screws
1  ltr tung-oil finish
1  250 ml oil dark-wood  
  stain
1  pack 150-grit  
  sandpaper

MATERIALS

The dimensions and parts 
shown above are predicat-

ed on actual 50 x 50 stock. You 
will have to adjust these if you 
choose to use 40 x 40 leg stock.

TIP

90° 90°

Use a fence and end stop to 
accurately position the steel 

angles on the drill-press 
table. Measure and then  

centre-punch the location of 
each hole.

Three pieces of scrap nailed 
to plywood ensure accuracy 

when attaching the steel 
angles. Scrap wedged 

between the legs holds them 
in place. 

Stand the leg assembly in 
the jig to fasten the cross-

braces. Place the blade of a 
rafter square along the jig 

and the tongue along the leg.

FIGURE 2FIGURE 1 FIGURE 3

Jig

Scrap wood

Rafter 
square
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Measure down one face of each leg and lay 
out a centreline for the dowel hole. On the 
drill press, drill a hole 25 millimetres deep. 
On the same face of each leg draw a line 
from each end to locate the groove for the 
steel angle.

Set the table-saw blade to slightly more 
than 22 millimetres high and, using the 
mitre gauge, cut the groove for the steel 
angle. Complete each groove by taking a 
wood file and making a slight chamfer on 
the bottom edge of the groove.

METALWORK

Crosscut four pieces of steel angle 
stock to finished length. Use a mill 
file to square the ends and round 

off any sharp corners. Lay out, centre-
punch and drill the holes in the ends of 
these pieces, which will allow them to be 
mounted to the legs.

On two of the steel angle pieces measure 
and mark the row of holes to fasten the 
slats. Clamp a wood fence 12 millimetres 
back from the centreline of your drill-press 
chuck to position the steel angle (Fig. 1). 
Note: It is important to be accurate in 
making this row of holes. You need con-
sistency in two dimensions – hole to hole 
along the length and centred across the 
width of the steel angle. If you don’t drill 
this row of holes precisely, you’ll have a 
difficult time fastening the slats.

Next crosscut the steel flat stock, round 
off any sharp corners with a mill file, centre-
punch, and drill a hole near the end to 
mount the flat to the legs.

PREFINISH AND ASSEMBLY

Sand all the wood pieces with 150-
grit sandpaper and ease all sharp 
corners on the legs and slats. Finish 

50

20

38

40

THE ELUSIVE 50 X 50 AND THE NEXT BEST THING 

A full-dimension 50 x 50 is not a typical size of timber. An old-fashioned  
timberyard with a millwork shop might be able to make it for you. But most  

timberyards and home centres can order you nominal 50 x 50 stock (40 x 40),  
or you can get it from specialist timber suppliers. It’s also helpful to know  
what to ask for. Some suppliers will call it 50 x 50; others call it baluster  

stock. This can be as large as 64 x 64 to as small as 20 x 20.

To make the 
steel angle  
fit properly, 
file a bevel 
on the corner  
of the groove 
in the wood.

INDOOR FIREWOOD RACK

Fasten the five centre slats to the top. 
Use a jigsaw to cut the notches in the end 
slats. Next, use the hole in the steel angle 
as a guide and use an awl to mark the pilot 
hole. Remove each end slat and predrill 
the pilot hole, then fasten in place.

Touch up any uneven areas with tung-oil 
finish. Let the finish dry thoroughly before 
putting your rack into service. You may 
notice that the finish gives off a slightly 
nutty aroma if the rack is placed close to a 
woodstove or fireplace. That will fade with 
time, but it reminds you of your craftsman-
ship when the rack is new.                      PM

with a wipe-on coat of tung oil to the legs 
and slats. Stain the dowels dark brown or 
ebony. Clean the steel pieces with No. 00 
steel wool and methylated spirits, then 
apply tung oil. Let the oil soak into the 
wood and steel before wiping off excess.

Make an assembly jig (Fig. 2) consisting 
of a piece of plywood and three strips of 
wood to help you assemble the legs and 
two pieces of steel angle. The jig keeps the 
legs parallel during assembly and a piece 
of scrap wood wedged between the legs 
forces them against the jig’s side pieces.

Place the steel angles into their grooves, 
drill a 4-millimetre pilot hole into each leg, 
and drive the pan-head screw to fasten the 
steel angle to the legs.

Now take these two assemblies (of two 
legs and two steel angles) and stand them 
up in the same jig. Clamp a rafter square 
in position (Fig. 3). Measure 175 millime-
tres from the top of each leg, and make a 
small mark with an awl to locate the posi-
tion of the screw that fastens the flat steel 
crossbrace, then drill a 4-millimetre pilot 
hole in each leg. Fasten the crossbrace to 
the leg with a No. 10 screw, but don’t fully 
tighten it. Repeat on the opposite piece of 
flat stock. Now swing the bottom of either 
piece of flat stock into position. Centre it 
by eye on the lower face of the leg; fasten 
in place, and tighten the upper screw. 
Repeat the fastening procedure on the 
opposite piece of flat stock and on the 
opposite side of the rack.

COMPLETE THE RACK

Predrill a shallow 3-millimetre pilot 
hole near the ends of five slats. 
Locate these by making a centre 

mark in the slat’s width and then measuring 
25 millimetres in from the end. Mark the 
pilot-hole position with an awl.

http://www.popularmechanics.co.za


OUR BUILDER 
Paul Bedoni, 12.

PROJECT NOTES

TO DESIGN the catapult, first we built a small-
scale model out of scrap wood and some leftover 
parts. It nicely hurled a wad of paper into a 
wastebasket. Then we scaled up. Too far up, 
actually. The next version used a throwing arm 
about 600 millimetres long and was powered 
by a thick rubber bungee cord. It was too big to 
lug around and way too powerful. We put a plas-
tic action figure in the cup and sent it flying 
into a neighbour’s yard. So we scaled back and 
settled on an arm of around 430 millimetres. 
We also swapped the bungee cord for an exer-
cise band. (Go for the highest resistance you 
can find.) It’s powerful enough to be fun, but 
you’re not going to hurt anyone.

A project to build with your children
DESIGNED BY JAMES SCHADEWALD

CATAPULT!
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EASY HARDREASONABLE
DIFFICULTY:

TIME: 1 hour                                                                    AGE: 8+

Instructions
parent only

kid only
parent and kid

   1. Use a mitre saw 
to cut parts to length 
and to cut the 45-de-
gree angle on the 
ends of the A-frame.

   2. Place the PVC 
pipe cap on the end 
of the throwing arm 
and drill a pilot hole 
through it. Secure the 
cap to the arm with 
a screw. Attach the 
T-hinge to the base 
of the throwing arm. 
Place a screw eye (H) 
325 mm up from the 
hinge.

   3. Clamp the A-
frame pieces to the 
workbench. Using a 
12 mm spade bit and 
a cordless drill, bore 
holes for the swing 
arm through the inner 
pieces of the frame.

   4. Clamp the 
conduit in a machin-

ist’s vice and cut it to 
length with a hacksaw 
and fine-tooth blade. 
This will connect the 
top of the frame and 
serve as a stop for the 
throwing arm.

   5. Assemble the 
catapult: Screw the 
hinge (G) into the cen-
tre support, 200 mm 
from the mitred edge. 
Screw together the 
A-frames, insert the 
stop (E), and screw 
the A-frames to the 
spacer blocks (C) and 
centre support (A).

   Main picture. Attach 
the second screw eye  
to the front of the centre  
support. Run the exer-
cise band through the  
top screw eye and knot 
it on the bottom. The 
more taut you make 
the band, the farther 
your payload will fly.
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Parts
DESCRIPTION

A

B

C

D

E

F

G

H

50 x 100 x 575 centre  

support with one mitred end

50 x 75 x 350 frame braces 

with one mitred end

50 x 75 x 89 mitred spacer 

blocks

50 x 62 x 433 catapult arm

12 x 165 mm conduit tube

PVC pipe cap

T-hinge

Screw eyes

Shopping list
QTY DESCRIPTION

1

1

1

1

2

1

1

1

1

50 x 100 x 2 400

50 x 75 x 2 400

T-hinge

110 mm PVC pipe cap

No. 2 screw eyes

12 mm conduit tube

box No. 8 75 mm deck 

screws

30 mm drywall screw

flat rubber exercise 

band
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Start a child you know on a lifetime of projects with a gift subscription  
to PoPular Mechanics. Go to www.magsathome.co.zaGIVEGIVE
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SHOP NOTES
EASY WAYS TO DO HARD THINGS

Improve your clothes iron
Some clothes irons leak water, which soaks clothes or, worse, can 
lead to mineral deposits and rust that transfer to clothes. Instead 
of filling the iron with water, opt for a separate spray bottle and 

use that to dampen clothes instead.

Easy overhead storage  
for the garage

Free up space in the garage by moving lightweight but obtrusive 
items such as ladders and lawn chairs to a ceiling storage system, 
which is easy to make. Get a few pairs of L-shaped shelf brackets. 

Fix them in pairs to ceiling joists at a width sufficient for the 
ladder, lawn chair, or other item to fit between. Then, using the 

screw holes intended for shelves, connect the hanging ends 
with dowels – old broomsticks work great, making it easy  

to slide items into place.

WRAPPING 
TECHNIQUE 
PREVENTS 

HEADPHONE 
HEADACHES

A simple stethoscope  
for engine doctors

Misfiring, bad timing and other 
engine problems can be diagnosed 

by sound. To hear better, use a 
dowel as a simple stethoscope. 

Place one end against the engine 
and press the other against your 

ear. Avoid locating the dowel 
where it can slip into a fan, pulley, 

hammer mill, etc.

Putty knife protects wall
Tired of scuffing or scratching a 
surface when removing nails? 

Slide a putty knife under a nail 
before using a claw hammer to 

remove it. The hammer rolls against 
the knife, preserving the surface.

Improvised rubber mallet
For work that requires softer or 
non-marking impacts, a typical 

claw hammer can be transformed 
into a makeshift rubber mallet by 
using a tennis ball. Use a utility 
knife to cut an X in the tennis 

ball, then slip it over the head of 
the hammer.

Headphone cables 
tangle more easily 
over time as coiling 
them introduces a 
persistent twisti-
ness, which can 

also cause them to 
malfunction. Keep 
them in working 

order by following 
this strategy:

01
Hold your hand as if 

initiating a hand-
shake, and drape the 
cord in front of your 
thumb so the jack 

rests on your palm.

04
When the cord is 

fully coiled, remove 
the jack end from 

your palm and wrap 
it around the centre 
of the figure eight.

02
Bend in your last 

three fingers to hold 
it in place, forming a 

pistol shape with 
your thumb and 

index finger.

03
Wrap the remaining 

length of cord around 
those two fingers in 

a figure-eight motion. 
The figure eight 

reverses the twist 
with each loop, so 

every two loops can-
cel each other out.

Tin cans store dowels
Pairs of empty tin cans mounted 

one above the other make storage 
racks for dowels. Dowels rest in 

the lower can, and the upper can – 
which should have its bottom 

removed – acts as a retainer to 
keep them upright. Space the cans 

as appropriate for the length of 
the dowels to be stored, and mount 
them on a garage wall, the back of 
a door, or a sheet of plywood, to 
be hung wherever is convenient.

QUICK CHECKS FOR EXPIRED FOOD

Eggs
Eggshells are 

porous, so eggs 
fill with air over 
time. Dropped 

in a bowl of cold 
water, old eggs 
will float, while 
fresh eggs sink 
to the bottom.

Avocado
Remove the 

stem and exam-
ine the flesh 

underneath. A 
pleasant green 

indicates an 
avocado that is 
ripe and deli-

cious; brown or 
black is as good 
as compostable.

Baking soda
or powder

Spoon a little 
baking powder 
into hot water, 
or baking soda 

into white vine-
gar. If either 

fails to provoke 
bubbling, it 

should be dis-
carded.

F R O M  

—T H E —

A R C H I V E S

( 1 9 7 2 ! )
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TRANSFORMATION
In our final DIY Workshop 
Challenge, reader James 
Thomson repurposes a  
pallet to fashion a garden 
planter and wins a Makita 
DHP458ZK Cordless 18V 
Lithium-Ion Impact Drill Kit

THE THEME OF THE FINAL EPISODE of our year-long challenge, 
In The Garden, drew entries as diverse as tree houses and water 
features. Some of them displayed considerable ingenuity. Other 
than that, entrants faced just one minor complication, if it can be 
called that: unlike Challenge No. 3, which was all about power saving, 
this time around they were required to use at least one power tool.

The winning design is a garden planter, in the form of a wheel-
barrow, made from pallet wood. The wheelbarrow can be filled with 
soil or a couple of smaller pots for planting. A lining of plastic may 
improve the lifespan, but is not essential.

Construction is straightforward and involves minimal funds, 
James says, as the bulk of the material is obtainable for free. He 
cadged pallets from a local business and broke them up using just 
a hammer and large screwdriver. Older pallets in bad condition 
may need a crowbar. It can be completed easily in one day.

This planter creates an attractive focal point for the garden – 
perhaps for planting seasonal spring flowers to brighten up dark 
areas. Besides looking charmingly rustic, there’s a practical pur-
pose to the wheelbarrow design: it facilitates easy moving of the 
planter. And, in these environment-conscious times, it helps that 
it is based on recycling.

WINNER

WINNER OF OUR HOME WORKSHOP CHALLENGE NO. 4

ASSEMBLY:

11 2

Raw materials
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1. Larger pieces of pallet are used for the main structure and han-
dles. If the pallets obtained do not have these, two thinner pieces 
glued and screwed together achieve the same result. 

Cut to desired length, cut out grips if necessary, round off 
edges and drill appropriate hole for broomstick axle. 

2. Cut typical pallet boards to length, slightly oversized to fit over 
appropriate area of main supports (see plan for dimensions). Nail 
these in place; one nail per board is sufficient. Add a screw to the 
end boards, as they will support the sides. 

3. Trim oversized boards against supports using jigsaw. Sides are 
constructed with two typical boards connected by two short pieces 
on the outside. A single screw per joint is enough. The front and 
back sides have an angle to them; see plan for angle and dimensions.

4. Secure the front and back sides first, with three screws into the 
base boards, which were secured with screws earlier. Then attach 
longer side boards with two screws into the front and back side 
boards each, and one extra screw into the middle of the base. 

3

4

5

5. The wheel is made from three typical boards side by side to give 
the required width. These should be laminated perpendicular to 
another trio of boards, to give breadth and strength. Cut to a circle 
shape (approximately 300 mm diameter) using a bandsaw. Dowel 
sticks through the broomstick axle keep the wheel centred. 

Leg length is cut to appropriate dimension for good aesthetic feel. 

ASSEMBLY continuEd:

NOTE: Hand tools can be substituted for all machines used – rip saw 
for table saw, jigsaw for bandsaw, hand drill for drill press – but 
obviously this will require considerably more effort to construct. PM

450

330

1 050

105°
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CFP TECHNOLOGIES

Variable Speed Drives for Electric Motors (VFD’s or VSD’s)
Single phase input, three phase output models. 0.18 Kw - 4 Kw

Three phase input, three phase output models. 0.18 Kw - 1000 Kw

Website: www.cfptech.co.za
Email: cjvdb@mweb.co.za                                                          

Tel: 082 8570324

Electric Motors
Single Phase: 0.12 Kw - 7.5 Kw   Three Phase: 0.18 Kw - 330 Kw

Electric motors & Drives
Speed Control for your Machinery, 

Pumps, Conveyors, Fans, Mixers, etc
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Frameless Folding Doors

Enclose your Patio !

Randburg, Kya Sand  011 708 2488       Krugersdorp 011 664 7192        Montana 012 548 7672 
 
Hartbeespoortdam 012 244 1319          Klerksdorp   018 462 0784        Rustenburg 012 244 1319

WOOD ALUMINIUM WINDOWS DOORS

f. 011 708 2023       sales@vanacht.co.za       

www.vanacht.co.za
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PM

DO IT YOUR WAY /  USEFUL, CLEVER TIPS FOR YOUR HOME

 BLOOM BUSTER 
Having spent many hours on the Internet 
looking for ways to remove the “bloom” on 
wine glasses caused by dishwashers, I could 
write my own website on failed attempts. 
This seems a common problem that many 
people have encountered, but no one seems 
to have a viable solution.

From soaking in vinegar to using acetone, 
there are many ideas that are reported to 
work, but having tried them all I can reliably 
say that I have not found one that works 
100 per cent, until now. I have found that a 
quick rub, 30 seconds is all it took, of Meg- 
uiar’s Ultimate Compound restored the glass 
to perfect condition. I am sure that other 
rubbing compounds may have similar 
results, but I can say, this is no old wives’ 
tale. Now for the rest in the cupboard.

DAVE BACHE
SOMERSET WEST

EPOXY IS SAFER 
Regarding “Waterproof jointing on the cheap” 
(February), rather use epoxy putty, although 
more expensive than the silicone suggested, 
as this is a thermal cure compound. Water-
proof silicone is an acid cure. The acid will 
attack the copper and some platings used in 
ferrules and, over time, the joint will dis-
integrate as the metal oxidises. The result is 
a joint with high resistance and subsequent 
overheating. Although silicone won’t easily 
catch fire, PVC is fairly toxic if it burns. 
Some silicone is not an acid cure, but not 
all are waterproof.

HANS JOUBERT
SENIOR ENGINEER

 THIRD HAND 
After servicing or repairing an electrical 
appliance, getting the wires back in their 
original position can require a third hand 
to set the wires in position, ready to screw 
everything together again. That’s especially 
important if they have been shortened. 
Solution: a small blob of Bostik Prestik will 
hold any stubborn wire in position, leaving 
your hands free to screw everything together. 
I’ve just rewired a small vacuum cleaner 
with 10 fixing screws. The wires were held 
and remained for the whole assembly.

BERNIE CROCKFORD
BY EMAIL

SEND US YOUR  
HINT – AND SCORE! 
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WINNING TIP

Send us your best home, garage work- 
shop and general DIY hints – and win! 
This month’s winning tip will receive a 
Masterlock hamper worth R1 500! 

The hamper consists of a key lock 
box, keyed locking cable and solid 
armoured body lock.

Masterlock key lock box: Large 
key storage compartment that holds 
multiple house or car keys, secured by 
a 4-digit resettable combination. Dials 
are mounted at an angle for easier use 
and better visibility. The reinforced body 
can withstand hammering and sawing. 
It has a plastic shutter door to protect 
the combination and locking mechanism 
from the elements and is wall mounted.

Keyed locking cable: A 1,8 m self- 
coiling cable and pin tumbler cylinder. 
A vinyl cover protects from scratching 
and it is available in blue, red and 
transparent.

Solid armoured body lock: Has  
an 80 mm extra thick armoured zinc 
body, a hardened steel shackle for 
extra cut resistance, a 5-pin cylinder 
for extra pick resistance and 4 keys.

For more information on Master 
Lock, view www.mackiediy.co.za or 
call 021 508 1250.

Send your tips to: 
PM Do It Your Way, Box 180, Howard 
Place 7450, or e-mail popularmechanics 
@ramsaymedia.co.za. Please include 
your name, address and contact number. 
Regrettably, only South African residents 
are eligible for the prize. Prizes not 
claimed within 60 days will be forfeited.

WIN

BELT UP
We were spending a lazy December at our family holiday home on the South Coast when 
we needed to replace the pool pump selector valve due to a severe leak. We had no tools 
other than a braai tongs and a bottle opener. So, we used a nifty belt trick to tighten and 
loosen the large-diameter plastic plumbing fittings. Simply take a sturdy leather belt, wrap 
it around the fitting with the buckle facing inwards, and use the remainder of the belt as a 
lever to loosen or tighten the fittings.

FREDERIK STRYDOM
PRETORIA
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SUNDAY 9AM-5PM

LOURENSFORD WINE ESTATE
SOMERSET WEST

Tickets are available at the gates or online. 
Adults R70, pensioners and students R40, kids 12 and under free.

Family pass (family of four) R150, Weekend Pass R150
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 Free entry for  
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From our shores to offshore, 
it’s all in One Place.

Banking and Investments, both locally and internationally.

As the best Private Bank and Wealth Manager in South Africa and 
the third largest Investment Manager in the UK, we are able to bring 
international Banking and Investments together around you.
 
We give you access to our UK Private bank account and offshore 
investment portfolios, through the expertise of our specialist Investment 
Managers and Private Bankers. 

 

 0800 1 Place (75223)


