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GLITCHYWI-FI is one of
my biggest technology
bugbears. We’re a
developed country with
a decent GDP, an
advanced infrastructure,
and a plethora of
communications

businesses and experts. So why is it that my
mobile loses wireless connection, for the
tenth time that day, despite the apparent
availability of countless ‘free’ Wi-Fi networks
anywhere from shopping centres to the Tube?
For those among us who haven’t opted

for a generous yet expensive mobile data
package, this matters. If you’re downloading
huge files or streaming video on your tablet
or mobile, naively under the impression that
this is all being done for free over a wireless
network, you can quickly rack up large
excess data bills or find yourself over your
monthly allowance within a few days.
At home, the situation can be equally

frustrating, as the wireless network you’ve
been happily joined to for the last four hours
silently and subtly does a disappearing act,
just at the point you were about to send an
important email or save a file to the cloud.
Or the network simply slows down to the
point it seems like your requested web page
is being delivered by tortoise, despite your
costly superfast broadband package.

Welcome!
For the former problem, the only

concrete way to avoid data shock is to
switch off mobile data via your device’s
settings; but we can do more to help with
the latter situation. Read our in-depth guide
to getting the best out of your Wi-Fi
network, the top wireless routers it’s worth
investing your money in, and how to set up
your new kit once you’ve got it home for
optimal performance (page 80). You’ll be
haring along the internet in no time.
Microsoft has finally put a price tag on

Windows 10, after a year of offering the
upgrade for free. If you missed the free
update window, we’ve given the Anniversary
Update a thorough working over, to see if
it’s worth the new £100 price tag (page 52).
For audiophiles, we’ve picked the 20 best

headphones, soundbars, speakers and
multiroom systems, so you can get the
perfect soundtrack for everything from
watching movies to working out (page 94).
And to mark the annual Ada Lovelace

Day in October, we hear from four British
women leading the way in the IT industry on
how to attract more girl geeks and why it
matters to all of us, and count down the top
20 most important females in computing.
Ada, we salute you!

Madeline Bennett, Editor
madeline@computershopper.co.uk
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QUESTION OF THE MONTH
What’s the best use of special
effects you’ve seen on screen?

David Ludlow
Terminator 2’s T-1000 –

stunning first use of CGI and
properly terrifying!

Dave Neal
Jason and the Argonauts –

sword-fighting with skeletons

Katharine Byrne
Richard Parker from Life of Pi.

Never has a fake tiger looked
so menacing

Nathan Spendelow
The raptors still scare the life

out of me in that kitchen scene
in Jurassic Park

Madeline Bennett
The T-Rex in Jurassic Park.

Terrifying, even though I knew it
couldn’t be real – could it?

Lee Bell
The original Total Recall has to

be my favourite, even if for all the
wrong (but hilarious) reasons.

More seriously, Avatar is an obvious choice
but still undisputedly impressive
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Letters
We’ve managed to find some solutions to your problems this month, but
according to one reader there’s one solution still waiting for a problem

CONTACT
LETTERS
letters@computershopper.co.uk

STARTUP SLOWDOWN
Starting in Windows 8
(and included in 10) is a

feature called Fast Startup,
which Microsoft describes as a
recommended feature. However,
although this can speed up the
startup process for PCs with
their C: drives on a hard disk, the
effects are far less impressive
when the C: drive is on an SSD.
My experience with SSDs is

that Fast Startup offers as little
as two seconds’ improvement
to the startup process, but can
add significantly to the time it
takes to shut down. Fast Startup
works by hibernating the

Star letter
THINGS NEED TO CHANGE

At the risk of being labelled a Luddite, I must take issue
with your article on the Internet of Things (IoT, Shopper

344). I believe the reason for the slow uptake of this technology is
the fact it is a solution waiting for a problem.
The example quoted by Jennifer Spragg from Whirlpool regarding

the intelligent hob has nothing to do with the IoT. Other areas cited
include washing machines, cookers and fridges. Until they invent the
robot to transfer washing from the laundry basket to the washing
machine, and add the detergent, salt and so on, having the ability to
be turned on remotely isn’t necessary as most washing machines
have in-built timers. Recent reports of a number of tumble dryers
that have caught fire does not further the case for unattended use.
The article also goes on to mention the ‘smart’ fridge. This could

monitor what types of food you eat and pass this on to the retailer.
I already shop online and my supermarket knows what I buy and
how frequently I buy it, and sends me targeted offers, even if it’s
for my dog, which passed away recently. The supermarket picks
what I have ordered and even delivers it to my door.
Security was another area ‘ripe’ for the IoT. This could turn your

lights on and off, send you alerts if movement is detected, monitor
leaks and control the temperature of your home. Twenty-four-hour
timers have been around for many years, switching lights on and off
to simulate the home being occupied. There is even a device that will
shine coloured lights on to your curtains while you are away, to
simulate the TV being on. Webcams are already available, which can
send pictures directly to your phone if movement is detected.

change a laptop battery while
the PC is still running.
Fast Startup also means the

file systems are not closed
down when the computer
turns off. This applies to
internal drives, but I haven’t
checked it on external drives.
In a dual-boot PC, if the PC is
shut down fromWindows 8.1 or
10 with Fast Startup enabled,
and then next time it is started
if the other OS is selected, the
results can be undefined.
I tried a clean install of

Windows 8.1 in around 100GB of
a 500GB HDD. After shutting
down the PC (with Fast Startup
enabled) I connected a DVD
drive, booted from an Ubuntu
disk and installed the Linux

discarded from memory. On PCs
that do not readily show they
are powered on, this can be a
problem. With a normal
shutdown, the screen goes off
about one to two seconds
before the computer switches
off. With Fast Startup, once the
screen goes out it can take up
to 20 or 30 seconds before
the computer actually switches
off. If there is no fan or disk
noise or a power light then you
might pull the power plug or

Windows kernel and saving
the image in a single file,
then loading this file on
the next boot-up.
Without Fast Startup,
loading the kernel from an
HDD involves many separate
disk accesses, each with head
seek and rotational latency
delays. With an SSD, these
delays disappear, meaning the
kernel takes about the same
time to load either with a fast
or a normal start.
There are a number of

pitfalls when enabling Fast
Startup. Although a computer
may start up faster, Fast Startup
takes longer to shut down as the
kernel image has to be written
away rather than being simply

Finally, most modern central heating systems have
programmable room stats that offer all those features now
without a connection to the internet.
As for driverless cars, I have read recently of a number of

accidents involving Google’s driverless cars, whether the fault was
due to its cars or the other driver. I believe one case involved a
fatality. It was also recently demonstrated how easy it is to hack a
driverless car and control the brakes and accelerator.
You also have to weigh up the consequences of entrusting

your ‘smart’ life to your phone when hundreds of thousands of
mobile phones are stolen every year.
There may be benefits to industry but for the average consumer,

and consequently the largest number of users, it’s still a technology
waiting to solve that life-changing problem.

Dave Sheppard

You raise valid points and concerns Dave. While there are many
potential benefits to the IoT, it’s worth noting the other options that
exist. Driverless cars are still an largely untested phenomenon – we’ll
be investigating the autonomous technology in more depth in
Shopper 346.
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system in a 50GB partition.
This also installed the Grub boot
menu. When I booted, the menu
offered the choice of Ubuntu or
Windows, but when I selected
Windows there was no sign of
the Linux system.
As an experiment I decided

to use Windows to create a D:
partition on the remaining part
of the disk. This destroyed the
Grub boot menu and I had to
install the operating systems
again, but this time with Fast
Startup disabled.
Finally, with an SSD,

repeatedly writing the kernel
image to the SSD each time the
computer is shut down is
reducing the life of the SSD
without offering any really
significant advantages. I have
turned off Fast Startup on my
three Windows 8.1 and two
Windows 10 PCs and I
recommend that other readers
do the same.

Richard Taylor

Thanks for highlighting this
problem, Richard. There can be
benefits to Fast Startup, but as
you note they’re not universal
and we agree Shopper readers
should check their own PC
specifications to check if it’s
worth running or disabling.

LOST PUBS
Sorry, Chris, but you
are 10 years out of date

(Rants & Raves, Shopper 344).
Infallible instructions for finding
our house used to be “straight
across at the Sovereign, straight
across at the Duke of Leeds,
right at the Sycamore, straight
across at the Royal Oak and
right at the Clothiers”.
Sadly, only two of these

landmarks remain. Navigation
has become a pain!

Anne Wilson

FORMAT WARS AGAIN
There were three, not
two, video formats:

VHS, Betamax and V2000
(News, Shopper 344). Philips
created the V2000 format.
This was also the only format
to record both ways, thus
giving twice the recording
time per tape.
Although the picture quality

was superb – better than both
VHS and Betamax – the V2000
system was, sadly, not as reliable
as the other two formats and fell
quite quickly by the wayside.
I still have a lot of VHS

tapes, some from 1983, when I
got my first VHS machine.
The tapes have kept remarkably
well and play fine on my Toshiba
HDD/DVD/VHS machines.
Nostalgia, eh?

John Harbidge

WOULD YOU CREDIT IT?
I am a regular Shopper
reader, over many years.

I particularly value the “no bias”
technical reviews provided.
The media streamers group test
(Shopper 343) was great and on
the basis of it I decided to
upgrade from my old Apple TV
to the Roku 3.
My disappointment is that

one critical bit of information
was missing from your review:
with the Roku 3 it’s mandatory
to provide valid credit card
details. Without credit card
details entered, it isn’t possible
to use the Roku 3 at all (you
can’t get past the setup screen,
let alone use the Roku for BBC
iPlayer and so on).
In my opinion this is an

important consideration as
some people, such as myself,
may not be happy setting
up a credit card-backed
account with a small
company such as Roku.
The recent TalkTalk
hacking scandal

doesn’t give me much
confidence in Roku’s approach
in the event of an issue/dispute.
Roku appears to be doing

false advertising as its website
and the box says: “A paid
subscription may be required for
some channels”, rather than “is
required for the box to get past
the setup screen”.
It is ‘does it do what it says

on the tin?’ information like this
that I value Shopper for. It’s a
pity it was missing in this article.

Name withheld

On receiving this letter, we
suggested a couple of things to
try: first, set up an account
using the link my.roku.com/
signup/nocc. When you get to
the payment information page,
scroll to the bottom and click
‘Skip, I’ll add later’.
Failing that, you could enter

your card details as normal,
then delete them once setup is
complete – see tinyurl.com/
345letters for instructions.
We’re pleased to report that

our disappointed reader tried
the first option and confirmed
that it worked perfectly.

FIT AND PROPER
I read the article on
fitness trackers

(Shopper 343) with interest. I
considered these some time
ago and decided on a Wahoo
Bluetooth heart-rate monitor
(£40) linked to my smartphone
using the iCardio app. It’s by far
the cheapest solution and the
information provided on the site,
after uploading run data, is
amazingly comprehensive.
The downside is you have to

carry your smartphone (I use a
waist pouch), but the app can
be set to provide a running
commentary of your heart-rate
zone, for example. This solution
isn’t ideal for all day wearing
but I’ve been very happy with it
for my exercising.

David Griffiths

Thanks for the tip, David. We’ll
look out for the latest Wahoo
model for our next fitness
trackers round-up.

STEP BACK FROM EDGE
We have upgraded our
computers from

Windows 7 to Windows 10,
while it was free. I have a
reasonable amount of
experience – I remember DOS
3.3 and Windows 3.0 – and have
been upgrading hardware and
software since then.
My wife and I still

occasionally use the Orange
webmail service, but our main
messaging is done via Gmail.
Our maximum internet speed is
2.3Mbit/s download and
0.35Mbit/s upload. In these
circumstances, Microsoft’s Edge

browser is hopeless – the usual
story of being able to make a
cup of tea while the page loads
is quite normal; especially with
Orange webmail, but it’s not
much better with Gmail.
I reverted to Chrome, which

wasn’t much quicker. I then went
back to Internet Explorer and it’s
nearly as fast as it was under
Windows 7. If any of your
readers are having the same
frustrating problem, I suggest
they try the above.
My other revolutionary idea

was that users should not be
charged if their speed was below
a certain level (set by Ofcom).
We are within 100m of fibre
optic cable buried beneath the
main road. However, BT has no
plans to connect us. We have
recently received an email from
BT suggesting that if we form a
community group and pay half
the costs of connection, we
might get superfast broadband
more quickly.

Chris Adam

It’s a nice idea, Chris, but we’re
not convinced the broadband
firms would be so supportive.

important consideration as
some people, such as myself,
may not be happy setting
up a credit card-backed
account with a small
company such as Roku.
The recent TalkTalk
hacking scandal

David Griffiths
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DANGER USB
I have had similar issues
to Dave Charles with

USB connectivity problems
(Helpfile, Shopper 344).
On replacing my PC a while

back, I took advantage of the
new USB3 ports for connection
to a collection of external USB
disks. All the drives connected
from the USB3 port to the USB3
drive caddy had unreliable
connectivity, frequently
dropping out during transfers
and when idling. This was with
short, good-quality leads.
The current connection

strategy is all USB3 drive caddies
connect to USB2 ports, and all
USB3 ports connect to USB2
drive caddies or USB2 devices.
This gives me a 100% reliable
system. Any attempt at
connecting USB3 to USB3 is
doomed to unreliability. I fear
the day USB2 is phased out.

Tony Nicholls

CLOUD SURFING
I found Advanced
Projects, Shopper 343,

informative and followed your
steps to set up my Synology

WRITE IN
AND WIN
Do you wish your computer
was faster when booting and
loading applications? Thanks
to Crucial, you can achieve
your dream of a faster PC or
laptop with the BX200 SSD.
The writer of our Star Letter
will be awarded one of these
solid-state devices, which
can be installed in a desktop
PC or a laptop.
This fast SSD is 15 times

faster than a hard disk, and
will make your computer
boot incredibly quickly and
make applications load faster.
With 480GB of storage, there’s
plenty of room for Windows
and all your apps, too.

STAR
PRIZE
480GB
SSD

❱ PRIVACY INVASION
Are you aware how much information you’re
sharing when using your computer or mobile?
And who’s collecting your personal data?
We’ve investigated the worst offenders for
abusing your personal details and provide
step-by-step guidance on how you can protect
yourself online.

❱ BERLIN TECH FEST
The intrepid Shopper team will be taking flight to
Berlin in September to visit the IFA consumer
electronics show. Read our overview of the best
tech about to hit your home.

❱ PICTURE PERFECT
Your computer might be perfect for
everything from basic productivity tasks to
HD gaming and multimedia streaming, but you
deserve a display to optimise its performance.
We review and rank the best monitors.

❱ DRIVERLESS CARS
Self-driving cars are touted as taking over our
roads in the not-too-distant future. But how
advanced is the technology, how do driverless
vehicles actually run, and are they really safe
enough to be on the road? Read our special
report to find out.

NEXT MONTH
ONSALE

in newsagents from

13th October

NAS as a cloud service. I was
about to sign up for a OneDrive
package before I saw your article
but pulled back from the brink.
However, your article doesn’t

cover the one feature that
seems so easy on OneDrive:
how to make available existing
photo/video/docs folders.

It seems Synology’s cloud
offering doesn’t allow you to
browse items on the cloud; you
have to sync the items to your
mobile device. That’s no good at
all – I have 80GB of photos and
500GB of music. Looks like I’ll
be signing up for a OneDrive
deal after all, and getting 1TB
free with Office 365.
I also looked into DS File as a

workaround, but found there’s a
serious issue regarding DS
Cloud. The Android app won’t
log into my NAS, and Synology
support says I have to set up
port forwarding or use EZ
Connect. Why would I do that
when OneDrive works out of the
box and is free up to 5GB?

Paul Barrett

On downloading files versus
browsing in the cloud, most
cloud storage systems will

actually download files to your
device rather than have you try
to access them via a slow mobile
connection. Think of the service
as synchronising your files across
all your devices rather than
providing a gateway to a file
stored in a single place online (in
other words, in the cloud).
As to the ‘flaw’ in DS Cloud,

it’s just how the system works.
You need to allow the service to
connect your device with
Synology’s cloud storage servers
somehow, and the process for
this is port forwarding –
essentially providing a safe and
closed pathway through the
security of your router. Whether
you choose to do this via your
router’s web page, or use EZ
Connector and a QuickConnectID
(as we outlined in the article) is up
to you. Once you’ve set up port
forwarding, you can use your
Android app to access your NAS.
While not as neat to set up as

OneDrive, Dropbox and so on
(which probably all use WebDAV
technology), DS Cloud lets you
use your NAS for cloud storage
for free – we’ll bet you’ve got
more than 5GB spare.

COMPUTER SHOPPER AWARDS
We’ll be launching our annual awards voting shortly, giving you the
opportunity to nominate or vote for your favourite vendors and
products. Please send in your suggestions for any companies or

products you think should make the shortlist this year.
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Kindle surprise

HERE I AM, back in the South of
France. We’ll not discuss the
‘what, again?’ subject as we
covered that in Shopper 343.
Wi-Fi speeds have improved

since last year; they’ve possibly
put some more bandwidth
between the site routers and the
internet backbone. The cheapest
way to subscribe is to get a
password for a full month from a
French company called Wifipass.
It gives you a username and a
separate password. With my old
Lenovo running Windows 7, I
accessed the internet by opening
the browser and entering a URL.
The Wifipass router would have
already handed you an IP address
via DHCP so it intercepted your
request and responded with its
own login screen using a domain
called passman.fr. Enter the
username and password and
you’re connected.
The trick was to leave the

sign-on tab open in your browser,
then disconnect when you were
done. This then released the
subscription so you could use a
different device. That way Mrs R
and I could both use the Wi-Fi,
albeit not simultaneously.

With Windows 8 that doesn’t
work; you just get a ‘Server not
found’ message. So you click the
Wi-Fi icon in the main toolbar,
select the Wi-Fi service you want
to use, then Windows asks you
for the username and password.
When you’re done the only
option Windows gives you is to
disconnect. This does disconnect
you but it takes up to 30 minutes
for the account to become
available for another device to
use. Until then another login
attempt gets you a ‘too many
users connected’ message.
Why not just log on to

passman.fr and log out like I did

with Windows 7? Tried that, and
was greeted with a picture of
somebody resembling George
Bush Senior beaming at me from
a hospital bed – no sign of any
link that had anything to do with
disconnecting. If Mrs R is waiting
to connect her Samsung tablet
and she’s in ‘less patience than a
gnat’ mode, I risk joining GB Sr.

KEY POINTS
The Wifipass system presumably
uses WPA2-Enterprise
authentication as it requires both
a username and a password,
unlike a regular home router with
WPA2-PSK, which needs a single
authentication key. This creates
problems with devices such as
Kindles. Mrs R has just ordered a
novel for her Paperwhite Kindle
from Amazon, having browsed
that site on her Samsung. She
wants it delivered to the Kindle,
but when she tries to connect it
to Wifipass she’s offered just one
field into which she can enter the
security information. Of course,
that doesn’t work as you need
both a username and password.
Digging around in the Kindle

menus reveals a wonder entitled
Experimental Browser. This offers
a pastiche of the way Windows 7
worked: Wifipass intercepts the
request and shows a login screen.
As the Paperwhite display is an
E-Ink device rather than OLED,
it’s like watching a football match
on a foggy day and all the action’s
at the other end of the pitch.
Jealous of the Paperwhite’s

superior readability when
displaying eBooks, before leaving
home I’d upgraded my four-year-
old second-generation Kindle to
a later model. This decision was
incentivised by Amazon dropping
the price from £109 to £79.
Getting all my previous Amazon
purchases on to the new reader
was a doddle, and they all
downloaded automatically once
connected to the house fibre
network link. Then I bought some
programming eBooks from Packt
Publishing. I copied them from

the Packt site to the Lenovo,
then moved them over to the
Paperwhite via USB. They copied
fine too, along with some older,
non-Amazon eBooks that worked
OK on the older Kindle.

SHOCK TACTICS
Three days into the holiday, with
some ‘me time’ available, I
decided to partake of the joys
revealed in Packt’s Python: Real
World Data Science and
Mastering Python Data Analysis.
Shock, horror: they weren’t there.
Nor were any of the other books
I’d transferred. Actually, there
was one transferred book, but all
the others were missing. So I
dragged out the USB cable,
copied them again, and checked
carefully to ensure they were all
in the Kindle documents folder.
I disconnected the USB drive

properly to make sure the files
had actually been fully copied
over and not stuck in some
Windows cache, then went back
to the book list. This time, the
one book that had been
transferred OK was gone and
been replaced by one of the
Packt titles. Just one. Weird.
I checked I had the book list

display options selected properly.
It was set to show the default,
which is ‘all books’. The only
other option was ‘downloaded
books’, which I didn’t want as
many of my books hadn’t been
downloaded from Amazon.
Finally, I resorted to Googling

‘Kindle Paperwhite Books
Missing’, a popular topic on
several forums. The answer is
plain. Silly me – I’d been stupid
enough to think that ‘all books’
means, er, all books, but it
doesn’t. To Amazon, ‘all books’
means books bought from
Amazon, whereas downloaded
books means all books. I think it
must have a department
somewhere that decides on the
corporate use of the English
language – the same people who
determined the meaning of the
phrase ‘paying tax’.

DAVID ROBINSON
Software and systems developer
letters@computershopper.co.uk

After stocking up on some light reading on Python programming for his holiday,
David Robinson is dismayed to find his eBooks have disappeared

I’d been stupid enough to think that
‘all books’ means all books, but it doesn’t
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Final countdown
In his valedictory column, Gordon Holmes looks back at some of the progress made in
the world of cybersecurity in recent years, and examines what still needs to be done

I HAVE BEEN writing this column
for just over four years, and I
thought it might be good to see
whether the pace of change in
the prevalence and investigation
of cybercrime has kept up with
the astonishing rate of change in
the actual technology.
In 2010, just before I retired

from the police, the central
e-crime unit was enjoying a fair
amount of success. Partnerships,
although in their infancy, were
being made with the anti-virus
industry, academia and the
biggest cybercrime target at the
time, the banking industry. There
was no doubt the police had a lot
of ground to make up, and any
expertise in this area was to be
found in computer crime units,
as they were known. However,
these units were inundated with
forensic examination of machines
seized by colleagues during the
course of their everyday
investigations. Backlogs were
horrendous; not a good situation.
Funds and training were

supplied to increase the
capability of the new e-crime
units, and investigations ensued
into computer misuse offences
as diverse as distributed denial of
service (DDoS) attacks, phishing
and online banking fraud.

However, even though the threat
landscape was different then,
everyday threats were evolving.
The rise of online anarchists

was a particular phenomenon
that characterised my final year
or so in the unit. Very loose
groups of technically savvy but
socially inept youngsters formed
alliances such as Anonymous and
LulzSec and launched DDoS
attacks or defaced websites of
organisations such as the FBI and
our own Soca (now the NCA).
Oh, how we laughed!

Except we didn’t. The
investigation and evidence-
gathering in the technical world
was challenging, and brand new
to law enforcement in the UK.
Those kids did us a favour,
forcing the adoption of new
investigative techniques, and the
subsequent convictions proved
that our techniques were lawful
and evidentially robust. They
fought us at every step.

AUTISTIC LICENCE
My unit was given a two-day
course in how to recognise the
signs of autism, what it’s like to
suffer from this condition, and
how to interact with suspects
who are on the autistic spectrum.
The lectures were delivered by
parents of youngsters who were
autistic, as well as experts in the
field. The knowledge gained from
this course was implemented
constantly as we discovered
that our suspects were over-
represented in this category.
At a conference in the

Midlands, I was introduced to an
ex-army network security guy who
now worked for the payments
industry. He was surprised at the
amount of intelligence that was
being readily shared among the
retail banking sector. This was
just what we needed, and so with
my background in financial fraud
and newly minted skills in
network investigation, I was
invited to take part in a weekly
telephone conference.
Long story short, all of the

major retail banks in the UK,
some in Europe and some in the
US took part in the conference,
describing the latest Trojan virus
affecting their customers, the
number of phishing emails,
cyberfraud techniques and
frequent suspect IP addresses.
The amount of intelligence was
fantastic and, together with the
real expertise of the online
banking practitioners, this gave
our newly formed unit a greater
insight into the activities of
groups of cybercriminals who

had operated, up to then, with
almost absolute impunity.
Robust intelligence-sharing

protocols were set up, and a
partnership between the banking
industry and my unit was formed.
This, together with partnerships
with the FBI and Europol, proved
fruitful, and co-ordinated police
operations resulted in a number
of successful prosecutions.

THUMBS UP – AND DOWN
So what’s the score four years
later? Some real improvements,
I’m pleased to say. Those
partnerships have evolved, and
personnel and funding have
increased slightly, but it’s not all
good news. I don’t have to
remind you that bad guys don’t
sit on their thumbs and wait for
the cops to come and nab them.
Commerce is under constant
electronic attack 24/7; you can’t
open your morning paper these
days without reading of another
data breach caused by malware.
The internet industry is

dodging some very difficult
questions about policing and
regulating its networks. The
internet was not designed for the
commercial usage we all use it
for today, and the gaping holes in
its intrinsic security are opening
up. They could be fixed, but the
general ‘Californian’ ethos of
freedom and non-regulation are
strong within the internet
community, so we get the
problems that we have today.
So why the introspection on

my behalf? Well, I’ve decided to
hang up my spurs and leave this
space for more up-to-date
opinion and debate. Every dog
has its day, and I think you
have had quite enough from
me. I would like to take this
opportunity of thanking you for
your time and thanks to Shopper,
a great publication that was kind
enough to give me a platform.

• Look out for our new monthly
security and privacy column,
starting in Shopper 346

GORDON HOLMES
With more than 30 years of
experience in law enforcement,
our retired cop gives a police
officer’s perspective on the
sticky subject of cybercrime
letters@computershopper.co.uk

There have been real improvements in the
past four years, but it’s not all good news
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Millions of gamers are on the streets hunting cute little creatures, unaware of the debt
they owe to a Shopper contributor. Let’s hope they don’t bump into any driverless cars

HEREWE ARE, months after its release,
and Pokémon Go is still making headlines.
This charmingly idiotic game has taken
the world by storm, and I can’t resist it.
You see, I love Pokémon, and I love it for
the most personal reason in the world. I
love it because I am its grandfather.
It was 35 years ago that I came up with

the daft idea to launch a video game
inviting players to hunt cutesy characters,
not in a fantasy landscape but in the real
world. My game was called Pimania, and
Pokémon is its direct descendent.
Today’s Pokémon characters are

pastel-coloured, anthropomorphic
cartoons, with big eyes and silly names.
My characters were pastel-coloured,
anthropomorphic cartoons with big eyes
and silly names. Pokémon characters
feature a cheeky, plump creature called
Pikachu, whose chums include Pidgey,
Pidgetto, Pinsir and Rapidash. My 1980s
characters featured a cheeky, plump
creature called Piman, whose chums

included Pieye, Pido, Piana and Rastafarpi.
Today’s Pokémon players are known as
Pokémaniacs and are led by the nose in
search of precise locations navigated by
GPS. My Pimania players were known as
Pimaniacs and were led by the nose in
search of precise locations navigated by
Ordnance Survey maps and the stars in
the sky. GPS wasn’t an option in those days.
The pace was slower back then, but no

less fun. And no less controversial. Islamic
clerics have issued a fatwa against
Pokémon, warning players against
believing in mythical creatures, and then
wandering around in search of their
hidey-holes. My old game never achieved
a fatwa, but it was Game of the Year, even
though players trespassed far and wide,
including sensitive locations at Bethlehem
on Christmas Eve, Stonehenge at summer
solstice and at least two divorce courts.
I remain proud of the fact my game ran

for more than three years, and the
ultimate location to capture my wobbly

pink Piman was a giant chalk horse carved
into Hindover Hill near Beachy Head. I can
still see the wobbly pink human dressed
up in a skin-tight onesie, dodging through
the undergrowth pursued by Pimaniacs on
the final day. The precise location was, of
course, the horse’s rear end.
But the biggest similarity between my

old game and the new Pokémon Go is the
motivation of the hunters. I tried to bribe
Pimaniacs to take part by hiding real gold
and diamond baubles for them to track
down and claim. But I didn’t need to.
Today’s Pokémaniacs are offered no bribes.
Just like my players, their motivation is the
satisfaction and enjoyment of the quest
itself. Their source of pleasure is not the
winning, it’s the taking part, and I applaud
them. Their gameplay revolves around
innocence, not violence, and I salute them.
Their behaviour is communal, joyous and
unselfconscious, and it gives me hope that
this, the third generation of video gamers,
is just as wonderfully bonkers as my own.

Pokémon Go may be taking the world by storm, but it’s not particularly
original – and the pioneer behind the concept is as pleased as Piman

Mel Croucher

pink Piman was a giant chalk horse carved

ly
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YOUMAY HAVE seen the heart-warming
story of how a Missouri man, afflicted
mid-drive by a pulmonary embolism,
managed to deploy his Tesla Model X’s
Autopilot feature and have it navigate him
to a hospital, most likely saving his life.
It would take a special kind of

heartlessness to argue with the result. Not
only was personal tragedy avoided, but a
new, possibly transformative technology
worked perfectly, which isn’t even
something I can say about my toaster.
And yet, the more I think about this

story, the more I wonder if no-one was
hurt in spite of the newfangled car tech,
rather than because of it. Tesla has been
pretty disingenuous in the naming –
Autopilot isn’t an actual autopilot, it’s a
driver-assistance system that merely

prevents and helps correct moment-to-
moment screw-ups like drifting into a
parallel lane. Nevertheless, it inspired such
confidence in its owner that he elected to
use it to continue driving down a busy
highway while suffering debilitating chest
pains, rather than, say, stopping and
calling for an ambulance – something that
would put fellow motorists, and himself, at
much lower immediate risk.
To be fair, this isn’t the technology’s

fault. In fact, while I’m personally not too
interested in automated motoring (I’m one
of those weirdos who finds driving
pleasurable in itself, save for when my
arteries are becoming fatally blocked), and
Autopilot itself has been blamed for failing
to prevent a Tesla-involved collision earlier
this year, I believe there is great potential

for smart driving aids and fully driverless
vehicles to significantly cut down on
human error. That Autopilot could prevent
this man from careering off the road is, in
its own morbid way, encouraging.
Still, the issue remains that the system

empowered a man who clearly should not
have continued driving to… continue
driving. What’s to stop a drunkard from
thinking the same as he fumbles with
his keys in the pub car park? That the
computer behind his dashboard will safely
limit his ability to accidentally power-slide
into an orphanage? Besides the vast
riches required to buy such a car in the
first place, obviously. Perhaps for all our
fears about runaway robots, the biggest
safety hazard with ‘smart’ cars is the same
as it is with conventional cars: the drivers.

Modern driving aids are becoming awfully clever, but the trust placed
in them by human drivers can make them worse than useless

TECHNOLOGY HAS REVOLUTIONISED
the way we shop, for the better in many
cases, but there have been downsides too.
The huge advances in online retail

mean that you can now decide of a
morning to cook a chicken casserole, and
have the fresh poultry delivered to your
door in time to make the evening meal.
The same goes for clothes, furniture,

toiletries, sports equipment; pretty much
anything you can purchase in a shop can
now be at your door if not on the same
day, the day after you’ve ordered it.
But the rapid uptake of internet

shopping has led to the loss of
countless and often much-loved brands:
Woolworths and BHS to name just a
couple. Those stores just couldn’t

compete with upstarts like Amazon and
Asos, which are able to undercut prices by
bypassing the bother of managing and
paying for buildings and in-store staff.
And then there are the smaller victims.

Hardly any high streets now have their
own butcher’s, baker’s or greengrocer’s,
while hardware stores and independent
clothes shops have also declined to the
point of near-disappearance.
But while it’s technology that’s behind

this decline, by enabling web shopping, I
think we’re now about to witness a
resurgence fuelled by… technology. As
more and more of us get the opportunity
to or are pushed into working from home,
as companies look to make savings by
reducing office space and having fewer

staff taking up desks, it will be local
towns and villages who get the daytime
footfall for lunchtime sandwiches and
mid-afternoon snacks rather than the
cities and towns we’ve all been used to
congregrating in during the working day.
My high street has already seen a new

butcher’s, greengrocer’s and fishmonger’s
open over the past year. Yes, they’re still
competing with the likes of Tesco and
Amazon, but if you’re stuck at home all
day with nobody to speak to apart from
the dog/cat/goldfish, having an excuse
to pop round the corner to visit several
smaller stores is a much more enticing
prospect than the convenience of a
one-stop-supermarket or home delivery
from Amazon.

Technology has long been vilified as killing off the high street, but
it’s time to start thanking tech for a resurgence of local outlets

for smart driving aids and fully driverless

ced

staff taking up desks, it will be local

James Archer

Madeline Bennett
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The biggest stories from the tech world, and what they mean for you

IN ANOTHER OF a series of official studies into the appropriateness
of internet snooping, the government has been told that its plans for
bulk interception powers were just about justified and could be the
only viable solution for dealing with terrorism.
David Anderson QC said that bulk hardware hacking could also be

used in the future. Many of the powers are already in effect and in
use, he said, and he couldn’t find any major objection to them.
“Three of the powers under review [bulk interception, bulk

acquisition of communications data and bulk personal datasets] are
already in use across the range of MI5, MI6 and GCHQ activity, from
cyberdefence, counter-terrorism and counter-espionage to child
sexual abuse and organised crime. They play an important part in
identifying, understanding and averting threats in Great Britain,
Northern Ireland and further afield,” Anderson noted.
“After close examination of numerous case studies, the review

concluded that other techniques could sometimes (though not
always) be used to achieve these objectives: but that they would
often be less effective, more dangerous, more resource-intensive,
more intrusive or slower.”
On this basis, Anderson’s report concludes that there is a “proven

operational case” for the three types of data collection already in
place, adding that there is a distinct though as yet unproven
operational case for a fourth power, bulk equipment interference.

The results would have been manna to Prime Minister Theresa
May, who pushed for bulk data collection when she was in the Home
Office and has continued that theme in her new role. The surveillance
plans are controversial, though, and Anderson’s report follows
others that have suggested that the powers are too far-reaching.
Anderson perhaps had this in mind when he made his sole

recommendation. He suggests that the government create a new
panel of experts who can be used to weigh surveillance methods and
benefits against their results and users’ privacy.
“The pace of change is breathtaking. If they are to be satisfied

that the use of these powers is necessary and proportionate, and
that MI5, MI6 and GCHQ have done everything possible to minimise
the privacy footprint of their activities, the government and – in
particular – the new Investigatory Powers Commission (IPC) need to
be fully and independently informed about the latest technological
developments,” he added.
“The report makes a single, major, recommendation: that the

Investigatory Powers Bill be amended to provide for a Technical
Advisory Panel of security-cleared independent academics and
industry experts to be appointed.”
This panel will be set up to advise the IPC and Secretary of State

on the impact of changing technology on investigatory powers, and
on how to use those powers while maintaining people’s privacy.

GOOGLE HAS OFFICIALLY released Duo, its Apple FaceTime-
rivalling, Skype-usurping two-way video conversation application
for both Android and iOS.
Duo is a mobile application that was announced at Google I/O

earlier this year and hit the download stores in mid-August. It was
an immediate success as users rushed to download it – apparently,
even more than Pokémon Go.
The premise is simple. Google account

users can video-call each other – a long-
standing feature of Gmail and Google Chat
– without making a mobile call and,
depending on Wi-Fi, not spending a penny.
Google says that the app switches between
wireless and mobile connections when
necessary and without breaking up a call.
The company suggests that the whole

Duo experience is an effortless breeze,
explaining that making a call is as easy as
selecting a contact and pressing a button.
Call recipients get a preview of who’s calling,
and Google reckons that this should make
the intrusion less of an interruption.
“Simple one-tap calling and super-smooth

switching from cell to Wi-Fi make it easy to

check in from anywhere,” Google gushed. “Preview incoming video
calls from everyone in your contacts with Knock Knock. So whether
it’s your mum’s first skydiving trip or your friend’s shiny new ring,
you’ll never miss a moment.”
Calls are cross-platform, unlike FaceTime, which is the Apple

rival and works only on iPhones and iPads. Google launched the
application on both the Play and Apple stores on the same day.

Apple users might be interested in the
cross-platform support and end-to-end
encryption of Duo, but Windows Mobile
users are left in the dark here, with no
support. Both Apple and Google phone
fans can benefit from the privacy options
and, naturally, the use of emojis, which are
offered as an in-call option.
The application will not run on tablets

that don’t already have a call feature. But it
does concede to supporting devices running
Android 6.0 Marshmallow OS and iOS 9
devices or later versions.
Users get a sleek application, and should

be able to start making calls as soon as they
have downloaded it, and as soon as people
have answered them.

SAYWHAT?

Google unveils FaceTime rival Duo

Digital spying powers given green light
SAYWHAT?
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WELL, THIS COULD be bad, very bad. Those
people standing on the privacy side of the fence
– the high one with barbed wire on it – baulk at
bulk hauling, and are not keen on any sort of
acceptance of the government’s Investigatory
Powers Bill, or any flavours of it.
Anderson’s report will add a lot of weight to

the bill, called the ‘snooper’s charter’ by its critics,
which is making its way through parliament.
Previous studies of the plans have not

found much favour with them, and critics
have been quick to rise
up and complain about
Anderson’s stance.
The Open Rights Group
(ORG) is concerned
that the report is
one-sided, and deals only
with the needs of the
watchers, rather than the
watched. It suggested
that perhaps the review
needs a review.

“The review presents only one side of the
story, the utility of such powers to the state.
We now need an honest discussion about
surveillance that looks at the effects on society,
and the balance of power between citizens and
the government. Parliament must not simply
rubber-stamp current practices,” said policy
director at the ORG, Javier Ruiz.
“Some of Anderson’s claims, such as that

alternatives to bulk may exist but would be more
cumbersome, should open the door to a deeper

discussion about the
ethics of bulk collection.
“Parliament cannot

pass the buck any
longer and will have to
decide whether it is
right to collect and
analyse the phone calls
and internet use of
whole populations,
turning everyone into
a potential suspect.”

IF YOUWANTED to make a splash with an app
this summer, you were going to have to contend
with Pokémon Go, and Duo did just that.
Just two days after it was released, Duo

knocked the pocket monster-catching game off
the top slot of the Free app list on the Google
application store, and it has gathered mostly
positive reviews from users of both mobile
software platforms. By late August, Duo had
been downloaded more than five million times
on Android devices alone.
While it is being seen as a rival to FaceTime,

which is the Apple rival that Android fans may
have been coveting, it is actually helped by it.
As Duo requires devices
with calling features, this
means it can be installed
and used on the Apple
iPhone, iPad and iPod Touch.
It’s truly cross-platform.
It’s a free app, which is

always good, but users are
reminded that charges may
be applied by their network

provider, depending on when and where they are
using it. This could ramp up quickly if one party is
abroad, or a user has a low data allowance, or
just gets carried away with making calls.
While Google thinks that the caller preview

feature is a nice touch, there are some who will
abuse it. Users may find their afternoon intruded
on by a face from the past or, even worse, a
private part from a person they have never met.
The so-called Knock Knock feature can be turned
off, though, as can Google Duo itself.
Although it has started well and been

downloaded a lot, Duo will have to retain this
early interest and keep users interested. Apple

users may not easily switch
to the Google alternative,
no matter what other
phones their friends use,
while everyone can also
just use Microsoft’s Skype,
which will run on Windows
devices as well as Android
and iOS anyway. WhatsApp
is also available.

SOWHAT?

SOWHAT?

▶ For the shelf
Fair play to the Canon EOS
1300D – it’s a good SLR, with
a fast autofocus and Wi-Fi
capabilities, but slight
imperfections in still image
and video quality mean we’d
rather have either the Nikon
D3300 or Canon’s own, more
feature-rich EOS 700D.
(Page 42)

• Duo works on iOS and Android
• The app is not available for
Windows Mobile

• It’s seen as a significant
challenger to Apple’s FaceTime

KEY POINTS

▶ For the wallet
Good news for PC builders:
there are two great sub-£300
graphics cards to choose from,
both of which can handle
high-res and even VR gaming
much better than previous-
generation models. The
AMD Radeon RX 480
might be better value
depending on what
you use it for, but
our pick is the Nvidia
GeForce GTX 1060.
This £275 GPU will

cope with anything up
to 4K (if you’re willing to make
a few graphical concessions),
and since it runs on the same
Pascal architecture as the
high-end GTX 1080 and GTX
1070, it shares many of those
cards’ VR features. A great
card and a great bargain.
(Page 50)

▶ For the den
Samsung Galaxy smartphone
owners may have already tried
virtual reality with the Gear VR
headset; now, with the Gear
360 camera, you can capture
your own virtual videos and
pictures as well. It’s not cheap,
but if you have
a compatible
handset this is
a fine entry
point into
VR content
creation.
(Page 44)

(Page 42)

a

ill
up
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1 Private messaging
WhatsApp is now sharing your

contacts with its owner, Facebook.

2 Server steadiness
The UK endured a large and

prolonged DDoS attack this summer.

3 Audio options
Apple plans to drop the headphone

jack from the iPhone. Even Steve
Wozniak thinks it’s a bad idea.

4Older IT workers
HP has been hit with a US lawsuit,

accusing the firm of discriminating
against older employees during job culls.

BOOTING UP

CRASHING

PRIVACY RIGHTS CAMPAIGNERS at the
Electronic Frontier Foundation (EFF) have
warned Microsoft that it is risking breaching
users’ trust with Windows 10 and its
automatic update options.
The EFF has accused the firm of blatant

disregard of its users’ privacy and roundly
scolded it for dropping updates on people at
times that weren’t always convenient.
“Microsoft may find that it has

inadvertently discovered just how far it can
push its users before they abandon a
once-trusted company for a better, more
privacy-protective solution,” said the EFF’s
Amul Kalia.
“Time after time, with each update,

Microsoft chose to employ questionable

tactics to cause users to download a piece of
software that many didn’t want… What users
actually wanted didn’t seem to matter.
“In an extreme case, members of a wildlife

conservation group in the African jungle felt
that the automatic download of Windows 10
on a limited bandwidth connection could
have endangered their lives if a forced
upgrade had begun during a mission.”
The EFF also voiced concerns about the

kind of data that Cortana collects, suggesting
that it goes way too far.
Check out next month’s Shopper (issue

346) for our report on the worst offenders
for abusing your personal details, and
step-by-step guidance on how you can
protect yourself online.

GOOGLE HAS ISSUED the very latest
major update to the Android operating
system, the mouth-wateringly named
Nougat, or Android 7.0.
The update offers a number of

improvements over the last version of the
mobile operating system, Marshmallow.
Google has been rolling out the update

since August, although developers got it
much earlier.
“We took a different approach to building

and launching Nougat this year,” said Sameer
Samat, vice-president of product management,
Android and Google Play. “For starters, we
invited developers to take a sneak peek at
Android N back in March, so they could bring
their apps to the new platform earlier.
“There are over 250 major features in

Android Nougat. Providing more ways to
customise your phone to fit your personality

is kind of a big deal, and Android has been
leading the way since day one (Homescreen
widgets, anyone?). With Android Nougat,
you’ll have even more ways to make your
phone your own, including expanded emoji.
There are now over 1,500 different emoji built
into Android, including 72 new ones.”

Rights group slams Microsoft over
Windows 10 privacy letdowns

Google pushes out Android
Nougat update

1 Bling
A gold-plated, diamond-encrusted

iPhone is on pre-order for £1m.

2Super-sized chips
Researchers at Princeton University

in New Jersey have developed a 25-core
processor that can be scaled up to build
a 200,000-core PC.

3Secretive types
HP’s new Sure View technology

minimises the viewing angles on
computer displays to stop over-the-
shoulder gawping.

4Lazy lunches
Taxi 2.0 company Uber has

launched a food delivery service.

Thousands of gamers’ accounts
compromised in hack attack
HACKERS HAVE BROKEN INTO and
exposed the personal details of around
808,000 users of the Epic Games forums.
Epic, which makes top-ranking titles such

as Unreal and Infinity Blade, recommended
that users change any passwords that they
might have used elsewhere.
“A recent Unreal Engine and Unreal

Tournament forum compromise revealed
email addresses and other data entered into
the forums, but no passwords in any form,
neither salted, hashed, nor plaintext. These
forums remain online and no passwords need
to be reset,” said Epic in an alert to its players.

“However, if you have been active on these
forums since July 2015, we recommend you
change your password on any site where you
use the same password.”
The security industry was quick to criticise,

suggesting that the firm fell for a weakness
that it should have been protected against.
Ryan O’Leary, of WhiteHat Security, said:

“SQL injection is an easy avenue for hackers
to steal personal information on a large scale
from vulnerable databases. SQL vulnerability
is one of the first skills you learn when trying
to attack a site, because of the prevalence of
the flaw and ease of exploitation.”
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MINECRAFT DEVELOPERMOJANG has
released a version of the popular building and
adventure game that is designed for the
Oculus Rift virtual-reality headset and
Windows 10.
The release is a free addition to current

Minecraft Windows 10 beta editions. Game
developer Mojang, which is now owned by
Microsoft, said that setup is as simple as
downloading the launcher from the Oculus
Store and placing the headset on your face.
“How’s your face? Is it ready? Is it ready

to have Minecraft right up in it?” Mojang said
as it announced the launch. “It had better be:
we’re releasing a free update to Minecraft:
Windows 10 Edition Beta, which will enable
you to play Minecraft on Oculus Rift.
Windows 10 players just need to download
the bespoke launcher from the Oculus store
to get the full stereoscopic experience.”
Minecraft fans have been able to enjoy

some of the same experience for some time
on the Samsung Galaxy Gear VR headset,
and Mojang suggested that this launch has

perhaps enabled a
smoother release
on the Rift, a
headset that
has long had
Minecraft in
its sights.
“Back in April, we

released Minecraft VR
edition for Gear VR.
It was the product of
many, many months of
hard work, reshaping
the game you know and
love to precisely fit the
new medium of virtual
reality. After such an
achievement, you’d think we’d
pat our beleaguered VR team
on the back and send them on
holiday, but instead, we tricked them back
into the Coding Pits by saying we’d spotted
a Mewtwo in there and quietly barring the
door,” Mojang added.

“Since
then, in

exchange for
scraps of old meat
dropped from an
overhead grill, our
heroic team have

worked relentlessly
to further tweak and refine

the experience, making our
Oculus Rift feature-set even
more impressive.”

Mojang made much of
features such as Xbox One
controller support, along

with the same for keyboard
and mouse controls, and a feature

that allows the player to take a step
outside the Minecraft world.
“We have a Virtual Livingroom, allowing

you to step back from the fully immersive
experience and into a virtual armchair – a
great way to minimise the intensity of VR
without breaking play,” the firm explained.

VITAL STATISTICS

Minecraft hits Oculus Rift
and Windows 10
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The kind of factor

authentication that Sony has
added to the PlayStation roster 82
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in the UK that use the
internet every day
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Intel
Developer
Forum
Lee Bell travels to IDF 2016 in
San Francisco to witness Intel’s
continued transformation from
chip maker to tech innovator

Merged reality
THE BIGGEST ANNOUNCEMENT at IDF was
Intel’s completely wire-free VR headset.
Called Project Alloy, the headset merges

the real world with a virtual one and thus is
part of “a new type of virtual world”, a vision
that the company calls merged reality.
Intel’s CEO Brian Krzanich announced the

concept on stage, bragging that – unlike
traditional VR systems – Project Alloy doesn’t
need dedicated space to function.
“To me, the funny thing is that’s not really a

virtual world. It doesn’t feel virtual when you’re
tied to a confined space,” said Krzanich about
current wired VR headsets. “Today I believe we
are going to introduce something that will change all that.”
Powered by Intel’s RealSense 3D camera, Project Alloy

operates without any tethered cords dangling between the VR
headset and the computer. Computing power is located in its
head-mounted device (HMD), allowing a free range of motion with
six degrees of freedom across a large space. This, combined with
collision detection and avoidance, enables the wearer to make use of
physical movement to explore a virtual space.
There are no external sensors as there are on the HTC Vive.

Alloy’s merged reality is made possible by Intel RealSense cameras
attached to the headset and is not dependent on setting up any
external sensors or cameras around the room.

WHILE INTEL IS still proud of its foundations in processor
development, built on a revolution in transistor technology, it seems
that with every year, the company’s attitude shifts away from
components and more towards being a provider of platforms.
As a result, with every annual Intel Developer Forum (IDF)

event that the firm hosts, it becomes evident the company is
less about new processors and more about enabling innovations
for developers.

This year was no different. Hosted in San Francisco, IDF 2016
was all about pushing advances in virtual-reality technology, 3D
camera tech and drones, technologies that are already rising
stars in the tech industry. However, in true Intel style and in a
nod to the company’s heritage, there was still mention of the
firm’s upcoming chips.
We were on the show floor to bring you all the announcements

and product releases from IDF 2016.

In addition to a cable-free virtual-reality
experience, Intel’s Project Alloy tracks your
hands and feet via its sensors while you’re

wearing the headset so that you can
interact with virtual objects. For
instance, it will detect your hands in
the real world and integrate them
into the VR environment, so you
can see your real hands as you walk

around the virtual world.
Project Alloy also features five-finger
tracking and in-depth sensing so that
you can operate and interact with
virtual elements, a potentially
exciting prospect for gamers.
Project Alloy is the first step in

Intel’s merged reality vision, but it’s
certainly not the last. The company’s
CEO touted this vision as a new way of

experiencing physical and virtual interactions and environments
through a suite of next-generation sensing.
“Merged reality delivers virtual-world experiences more dynamically

and naturally than ever before – and makes experiences impossible in
the real world, now possible,” added Krzanich.
Intel will open up the Alloy hardware and provide APIs for the

ecosystem some time in 2017, allowing developers and partners to
create their own branded products from the Alloy design.

DIY drones
YOU CAN FINALLY buy one of Intel’s
obstacle-avoiding drones that it showed off at
CES 2015 for a bargain price of $1,800 (around £1,375), and you
can also make one yourself with its new ‘Ready to Fly’ platform.
Powered by a fresh Atom CPU-based development board that

Intel has created called Project Aero, the Ready to Fly platform
lets you create your own bespoke sky robots with cameras and
sensors. This can now be pre-ordered for $399 (around £300),
with the full drone reference design shipping early next year.



Self-driving BMWs
SHORTLY AFTER ANNOUNCING RealSense 400, a new and improved
version of the RealSense 3D camera already seen in many Intel
products, from PCs to drones, the firm invited Elmar Frickenstein,
BMW’s head of Autonomous Driving Program, on stage to talk about
self-driving vehicles.
Frickenstein talked up Intel’s “next big usage case” for Visual

Intelligence thanks to the smaller RealSense 400, which features a
doubled operating range. He said with this technology, BMW will be
able to create fully autonomous vehicles by as early as 2021.

7th-gen processor
DESPITE ITS SHIFT away from being just a chip company, one of the
first things Intel couldn’t wait to tease us with in San Francisco was its
upcoming 7th-generation Core processor.
Touted on stage by Krzanich as the “highest-performance CPU Intel

has ever made”, the 7th-gen Core CPU (previously codenamed Kaby
Lake) is said to make 4K videos more readily accessible to everyone,
providing deeply realistic, crystal-clear images and videos with no lag.

The processor will apparently
ship globally in PCs as soon as
this autumn, boasting native
graphics that are capable of
powering graphically demanding
video games with zero latency.
You can find out more about

Kaby Lake, where it might appear
and what the benefits will be in
The Lowdown, Shopper 346.
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ENABLEYOUR SMART HOMETODAY
www.dlink.com//uk/exo

Laser Wi-Fi
PERHAPS NOT QUITE as exciting sounding was the news that Intel
has finally started volume production of Silicon Photonics, a
technology that uses laser light built directly into computer chips to
speed up data centres.
After over 15 years of R&D, Intel said Silicon Photonics is now in

volume production in the form of two optical
transceiver products, which will transfer
data at 100 gigabits per second, roughly
100 times faster than home Wi-Fi. There will

also be a next-generation version that will quadruple
that to 400Gbit/s “within a couple of years”.

The first truly smart toothbrush
LAST BUT NOT least, Intel announced Joule, a tiny next-generation DIY
platform-on-a-board with RealSense cameras built for wearables.
To show its capabilities, they brought out the winners of the

company’s ‘America’s Greatest Makers’, Team Grush, who showed off
its Bluetooth-enabled, motion-sensing gaming toothbrush, which
gamifies tooth-brushing for kids
via its ability to sense where it is
in the mouth.
In a bid to transform brushing

your teeth into a fun game for
kids with the goal of preventing
tooth decay, the device will start
shipping by Christmas.

After over 15 years of R&D,
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GLOBE TROTTING

Canada
Flying paint
A team at Professor Paul Kry’s laboratory at
McGill University’s School of Computer
Science in Montreal have created a mini fleet
of artist drones, which can create pretty
decent pictures by flying up to paper and
making a dot-shaped mark out of ink. This is
an artistic technique known as stippling.
Motion sensors and the tiny drones have

teamed up to paint luminaries including Alan
Turing and Grace Kelly, and to fill the blank
walls of Professor Kry’s offices.

Mars
Rover celebrates fourth birthday
The Mars Curiosity Rover landed on Mars on
5th August 2012. Its mission was supposed to
last for 687 days, or nearly two years, but it is
still up there, roving, and defying design and
expectations.
For its fourth birthday, the Curiosity

Rover took time
out to sing, or
bleep, itself a
little burst of
Happy Birthday,
thanks to the
team back
on Earth.

United Kingdom
A VR bicycle made to view
A man is cycling across the UK from Land’s
End to John O’Groats. Nothing unusual in that,
you might say. Except this chap, Aaron Puzey,
an Australian who migrated to Scotland, is
doing it virtually using a smartphone app that
he built himself, a Samsung Galaxy mobile
phone, a Samsung Gear VR headset, an
exercise bike, some resolve, and his legs.
Puzey is making the trek via an exercise

bike without the possibility of annoying any
car drivers or coming across tractors and rain
by doing it from a room in Dundee. He’ll be
relying on pets and family as roadside support
and cups of tea for fuel.

Vatican City
Pokémonsignor
If any kind of place was
likely to be Pokémon-
free, you might have
thought it would be the
Vatican. You’d be wrong,
though. The critters have
made it into the Holy City and there is
reportedly a rare, dare we say God-like
Pokémon in that very neighbourhood.
St Peter’s Square is now swarming with

smartphone users trying to catch the
mythical Arceus rather than take their usual
selfies or, heaven forbid, have a moment of
quiet religious contemplation.

China
Dancing like a robot
A Chinese company
using a single
smartphone has
successfully
choreographed 1,007
43.8cm tall dancing
QRC-2 robots into the
Guinness World Record
books, by letting the tiny dancers do their
thing in perfect unison for 60 seconds.
The robots put the show on, and Ever Win

Company won the Guinness gong. Some 33
robots fell during the dance marathons, and
we spare a thought for those fallen QRC-2.

int

Japan
Santa on steroids
Bad news on the Santa Claus front. It looks as
if the bearded deer-enslaver with the tiny
minions and cavernous sack would be as
terrifying in real life as he sounds on paper.
Professor Suzuki at the Japanese Physics
Institute reckons for Santa to complete his
deliveries on time, he would have to be an
870,000-tonne mass moving at a cruising
rate of 1,040km per second – about 3,000
times the speed of sound. That could
cause a sonic boom
of apocalyptic
proportions.
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THE LOWDOWN

WHAT IS IT?
802.11ad, also known as WiGig, is a brand-new wireless standard
designed to complement, rather than replace, the existing 802.11ac
standard (see our routers group test on page 80 for more information
on the older standard).
Its main benefit is that it uses the 60GHz frequency band, upping

throughput to a theoretical maximum of 4,600Mbit/s. That’s faster
than Gigabit Ethernet and more than three times faster than the top
802.11ac specification of 1.9Mbit/s.

BUTWIRELESS NEVER HITS THE THEORETICAL SPEEDS, DOES IT?
Well, no, but that doesn’t mean that 802.11ad isn’t fast. With TP-Link’s
802.11ad Talon AD7200 router, maximum throughputs of 4,200Mbit/s
are available, with actual throughputs of more than 2,000Mbit/s seen
using laptops fitted with the latest WiGig network adaptors. We saw a
demo using a couple of older laptops that achieved 1,710Mbit/s from
one client. That’s way faster than Gigabit Ethernet, and leaves plenty of
bandwidth for other clients.

WHAT ELSE CAN IT DO?
As with a lot of modern 802.11ac routers, the 802.11ad standard
supports beamforming and MU-MIMO, both of which you can see
on the Talon router. Beamforming controls the direction of both
wireless transmission and reception, allowing data to be sent directly
to a client, rather than broadcast equally in all directions. It can
greatly improve performance.
MU-MIMO (multi-user multiple in, multiple out) is a signal-

processing technology that lets a router dedicate antennas and
receivers to a single client. In effect, it means that multiple wireless
devices can transmit at the same time; with traditional MIMO, only
one device can transmit at a time.
Thanks to the amazing bandwidth available, WiGig should also

allow for wireless displays, capable of running a 4K uncompressed
picture (and higher). Wouldn’t it be brilliant to finally clear out the
mess behind the backs of our TVs?
Laptops will be able to have fully wireless docking stations, so

you’ll just need to get your laptop in range to have it connect to all
of your peripherals.

SOUNDS BRILLIANT. WHAT’S THE DOWNSIDE?
Range is the big issue with 802.11ad. While 5GHz networks have slightly
reduced range over 2.4GHz networks, 60GHz networks have extremely
limited range. In fact, you’d be lucky to get a range of 20m, and that’s
with a clear run. Add walls and you’ll struggle to get a signal in the next
room and, if you do, bandwidth
will be severely reduced.
This has led some people to

describe WiGig as room Wi-Fi,
and it’s the reason that the
routers also come with 802.11ac
as well, so you can fall back on
5GHz and 2.4GHz networking
when you need range rather than
speed. At the moment, 802.11ad is designed for people who need
faster-than-Ethernet speed in one room, such as in a home office.
Unfortunately, it’s not easy to use wireless extenders to increase

range, either. To work at full speed, an extender would need to be
connected to the main router via a 10 Gigabit Ethernet connection,
as 802.11ad is faster than regular Gigabit Ethernet. While Gigabit

Ethernet is common, 10 Gigabit Ethernet is very expensive and
currently restricted to business and data-centre use.
Better solutions will be sold in the future and range will improve,

but there’s a fundamental range issue with 60GHz that means that
one router will never be able to cover your entire house.

HOWDO I GET 802.11ad?
Well, the router part’s easy, as the TP-Link Talon router is now on
sale for £350. As well as 4,200Mbit/s WiGig, it has a 5GHz 4x4
(four antennas, four radios) 1,733Mbit/s 802.11ac network, and an
800Mbit/s 2.4GHz network.
Getting an 802.11ad client, on the other hand, is a little trickier.

Although USB3 can technically handle the speeds (it’s capable of
5,000Mbit/s), there are currently no adaptors. Nor are there any
wireless bridges for converting existing Gigabit Ethernet devices into
WiGig. Admittedly, doing this would limit the speed of WiGig to 1Gbit/s,
but it may still be useful for older devices, such as a NAS.
Instead, you’ll need a client (laptop, tablet, phone and so on) that

has an 802.11ad card built in. There simply aren’t very many at the
moment, although the number is expected to rise dramatically.
Qualcomm’s Snapdragon 820 platform, which will be used by a lot of

smartphones and tablets, supports
802.11ad. Other manufacturers are
working on laptop chipsets, too.
By the end of 2017, you can expect
thousands of devices to have
802.11ad built in. And, as the price
of the chips comes down, more
and more wireless routers will
just build in the technology.

Effectively, 802.11ad will become standard, letting you get super-fast
wireless throughputs where it’s available, but switching back to existing
wireless standards when range is more important.
For most people, WiGig is a technology for another day, but for

anyone with all their main kit in one room and a mess of cables, it
could make a real improvement today.

802.11ad: wireless that’s faster than wired

WiGig should allow for wireless
displays, capable of running a 4K

uncompressed picture

A wire-free world could soon be a reality thanks to this super-fast wireless standard
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Today,more than
90% of Flash on

the web loads behind
the scenes to support
things like page
analytics.This kind of
Flash slows you down,
and starting this
September,Chrome 53
will begin to block it
Google explains why it is being
merciless with Adobe Flash

FROM THE LAB

VIRGIN GALACTIC’S
space plans took a giant
leap forward when
Richard Branson’s outfit
was awarded the
operator licence from
the US Federal Aviation
Administration’s Office
of Commercial Space
Transportation
that it needs to actually fly into space. The company
immediately took one of its rockets out for a
successful run to “stretch its legs”.
The operator licence was awarded to Virgin

Galactic’s SpaceShipTwo, or VSS Unity, and the firm
said that immediately allows for commercial use of
the vehicle. The spacecraft was taken on what is
called a ‘taxi run’ – we don’t know whether the

Virgin Galactic earns its spaceship licence

Google’s DeepMind keeps a cool head

SOUND
BYTES

meter was running, but
presumably the traffic
was relatively light.
Virgin Galactic’s

senior vice-president
of operations, Mike
Moses, said: “The
granting of our operator
licence is an important
milestone for Virgin

Galactic, as is our first taxi test for our new
spaceship. While we still have much work ahead to
fully test this spaceship in flight, I am confident
that our world-class team is up to the challenge.”
The firm is not expected to be performing full

test flights until next year, so if you were planning
on taking a selfie on the lunar surface you still have
plenty of time to work on your expression.

We’re thrilled at
the amount of

interest we’ve received
and we are always
looking for opportunities
to offer choice and
fantastic value to our fans
Microsoft struggles for words, if
not sales, as it starts selling the
2TB Xbox One S

Malware is
anything that spies

on you, that digs into
your life and finds out
who your friends are
Anti-virus and security pioneer
John McAfee considers the prickly
popularity of Pokémon Go

Our investigations
have identified

over 600 people whose
personal and payment
details have fallen into
the wrong hands after
they’ve made purchases
on fake websites
Detective chief inspector Peter
Ratcliffe, head of the City of London
Police’s Intellectual Property Crime
Unit, on the pesky piracy problem

These leading
lights of

philanthropy across the
world have shown love
to the good people of
Borneo State at a time
we are on the ground
and looking for any
hand to hold in trying
to lift ourselves up
Borneo state governor Kashim
Shettima thanks the Bill and Melinda
Gates Foundation for donating $1m to
post-conflict intervention efforts

THE INCREDIBLE ROBOTIC BRAIN that is Google
DeepMind has provided its technological parent
with an unexpected bounty. No, not a litter of tiny
DeepMinds, but a means of saving as much as 40%
in cooling costs across Google data centres.
If DeepMind has any sense about it – and that

is the general idea – then this is the kind of
mutually beneficial stuff that it might come up
with. More economical power for itself, and lower
costs for its keepers.
Google is taking it as a positive, not least

because of the financial benefits. “We began
applying machine learning two years ago to operate

RESEARCH TAKING PLACE across the globe is
aiming to give you a truly satisfying mobile
browsing experience, something that Microsoft
says is eluding users.
Microsoft Research Asia (MSRA) and Peking

University are engaged in the joint project to raise
the quality of user experience,
or QoE, for mobile browsers.
The researchers are Yunxin Liu,
from MSRA, and Xuanzhe Liu,
associate professor at Peking
University’s School of
Electronics Engineering and
Computer Science.
“It’s common sentiment

that the QoE of mobile web
browsing is far from satisfying.
Mobile browsers suffer from
the redundant transfer of
resources, which leads to

Microsoft aims to clean up mobile browsing

our data centres more efficiently. And over the past
few months, DeepMind researchers began working
with Google’s data centre team to significantly
improve the system’s utility,” the firm explained.
“Using a system of neural networks trained on

different operating scenarios and parameters within
our data centres, we created a more efficient and
adaptive framework to understand data centre
dynamics and optimise efficiency.”
As a result, the machine learning system

achieved a 40% reduction in the amount of energy
used for cooling, leading to a 15% reduction in
overall power usage effectiveness.

duplicated data transmission, long page load time,
and high energy drain,” said Microsoft.
Research into QoE has found a way to increase

the ‘Q’ element. This is done by using a dual-proxy
feature that could send an advance party to gather
data and possibly stash it in the cloud. This would

enable the main carriage in
the communication chain to
get to the information and
website in the quickest and
most efficient way possible.
“So far, the project is

showing measurable success.
An evaluation of 50 websites
indicates average page load
time is reduced by 43.1% and
network data transmission is
cut by 57.6%, while imposing
marginal system overhead,”
Microsoft added.

⬆ Xuanzhe Liu (left), of Peking University,
and Yunxin Liu from MSRA



IT MIGHT BE easy to assume, if for nothing
except ubiquity, that Casio made the first
LCD watches. In fact, it didn’t. Casio was a bit
slow to join a party that had already been
started by firms such as Pulsar.
The first digital electronic watch came in

1970 from Pulsar and was an LED prototype.
It came and went, like the passing of time, but
informed an industry and inspired consumers.
In the UK we had Black Watch, which

was launched in the mid-1970s by Sinclair
Radionics and is still considered to be one of
the earliest digital watches.
The Black Watch came out in 1975 as

either a complete wristwatch or in kit form.
It had a black screen and the time would
light up in a red LED display, but only at the
push of a button. At the time it cost £25
whole, and £18 for a kit. It was not the most
reliable kit, and for a watch its battery life
was terrible – we’re talking days – and
historians tell us that it was a shoddy
piece of kit with a range of issues.

ENTER CASIO
It was the Casio Casiotron 38CS-14,
a silver digital watch with a
twisted nematic LCD display
manufactured by Swiss
engineering outfit Brown, Boveri
& Cie, that heralded the era of
digital watches. The watch is still
much sought after by collectors and
hipsters today. It could tell the time

and the date, and because it was smart, knew
how many days in the month there were.
Casio’s first LCD watch with a screen of its

own manufacture was the 31-CS10B, which
came out in 1978. These were fairly basic
models, but soon Casio was offering a huge
spectrum of watches, some of which have
the sorts of features that today we associate
with revolutionary smartwatches.

SMART WATCHES
Casio watches included games, both solo and
against other people over an infrared
connection, thermostats, TV remote controls,
touchscreens, and fitness trackers – including
calorie counters – diaries, contacts lists, voice
recorders and even actual television screens.
Some of these innovations were pre-1990s,
but the bulk happened in the decade of smiley
faces and happy dancing people.
The firm has always strived to be inclusive.

During the 1990s it released the
CPW-100, which included a prayer
compass to help worshippers locate
Mecca. Other innovations followed,
and looking back at them, it
seems hard to imagine how
they did not take off.
Casio launched timepieces

with GPS and a voice recorder in
1999, and in 2000 it offered one
with an MP3 player. The new
millennium saw digital cameras
arrive on the watches, including ones

that could take colour snaps, and in 2004
Casio even had one for contactless payments.
The firm continues to offer watches that

appeal to a range of people and personalities
– for example, the G-Shock, which is the firm’s
action watch and has graced the wrists of
movie heroes large and small. The G-Shock
launched back in 1983 with the original
DW-5000C model, and is now a favourite for
urban fashion brands looking to put their
designs on people.

WHO WEARS THE WATCHMEN?
Perhaps the most recognisable of all Casio
watches is the F-91W, which is a small,
basic-looking and cheap watch that boasts a
lot of features and some notoriety.
Although Casio doesn’t release sales

figures for its watches, this one is a popular
model and can be seen on arms all over. The
F-91W is often described as a classic, though
less helpfully for the brand, it has also earned
a reputation as the terrorist’s timepiece of
choice and as a regular fixture in bombs.

Casio digital watch
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The precursor of today’s smartwatches has a long heritage

Casio on screen
BREAKING BAD,
BUT KEEPING TIME
Walter White sported a Casio
CA53W-1 or similar Casio
calculator watch in the hit US
TV show. The man who knocks
was always on time, and always
precise when it comes to
splitting a bill.

HEY McFLY!
Back to the Future’s
Marty McFly was
wearing a CA53 model
when he went back in
time. The Twincept
Databank made sure he

made it to the clock tower
before lightning struck, and
established a classic timepiece.

IN SPACE, EVERYONE CAN
TIME YOUR SCREAM
Ripley wears a specially created
two-face Casio digital timepiece
made from a unit, or two units,

called the F100
while she is being a
total space badass
fighting the Alien.
You can purchase
replicas for around
£45 when they are
in stock.

NICE WATCH, DUDE
In The Big Lebowski, Walter
Sobchak is angry and living in
the past, but he does it
stylishly, in his way, with a
Casio DW-5900 watch, the first
version with the three graphic
circles. But no light for
illumination. No wonder Walter
was so angry all the time.

NEVER MIND THE COREYS
Casio’s first rough and tough
G-Shock model is on display in
License to Drive (1988), a film
otherwise mostly known for
starring 1980s teen dreams

Corey Haim and Corey Feldman.
Parent to one of the Coreys,
Mr Anderson wears the
DW-5000C-1A while dealing
with an exasperating teen.

SPACE TRAVEL
Arnold Schwarzenegger wears
one of the second flood of
G-Shock watches in
Total Recall (1990), the
DW-5500C G-Shock II.
The movie takes place
in the future –
testimony to the
longevity of a Casio
watch battery.
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FROM THE OFF, there’s a lot to like about
HP’s new Spectre 13 laptop. Both ultra-thin
and super-light, you’ll barely notice you’re
carrying it around with you. It certainly looks
the part as well, with HP’s newly
rebranded minimalistic logo, but
can it hold up against the current
super-slim contenders?
This is HP’s golden boy, almost

literally, as the 2016 Spectre 13 looks
positively gorgeous, with classy shiny gold
detailing on the hinge and back edge of the
13in laptop. Everything about the design is
perfect, with not a single flaw to be found.
The carbon fibre and aluminium chassis are
reassuringly sturdy, and barely flex when
put under pressure.
Obviously, it’s stunningly slim, at a mere

10.4mm. It’s a shade thinner than the 2016
Apple MacBook (Shopper 342), but since it
weighs 1.1kg, it’s just a tad heavier as well.

With its 13in display, the Spectre does have
a relatively sizable footprint when compared
to other top ultra-portables, but then you do
get the benefit of that slightly larger display,
so it’s well worth it.

CASH AND CHIPS
Unsurprisingly, the stunning looks don’t
come cheap, with prices starting at £1,150
for a dual-core 2.3GHz Intel Core i5-6200U
processor and 8GB of RAM. Upgrade the i5
to a faster 2.5GHz i7-6500U processor, which
is the model we reviewed, and you’ll have to
fork out £1,299 for it.
The most expensive configuration, with

the same i7 processor, also comes with

did we find performance to be sluggish, and
it can easily be used as your everyday
computer, presuming that your idea of
‘everyday’ isn’t editing heaps of 4K video
footage. For the likes of that, you’d be better
off with something even more powerful.

PLAY RIGHT
A bit of light gaming is also on the cards, too,
as Minecraft could run above 30fps with all
graphical settings turned up to the highest at
default render distance. Tinker with the
render distance or install some graphical
modifiers, though, and you’ll start to see the
game creak a bit when loading new areas.
You should also be able to run more

graphically intensive games, provided you
tone down the resolution and graphics.
Dirt: Showdown ran reasonably well at
1,920x1,080 resolution on Ultra Low settings
with a 41fps average. Turn the resolution
down to 1,280x720 and you’ll be greeted with
even greater frame rates.
Battery life is pretty decent, lasting 6h 10m

in our continuous video playback test set to
our standard screen brightness of 170cd/m2.
While this isn’t the most impressive we’ve
seen and is trumped by the MacBook’s 10
hour-plus battery, the four-cell 38Wh battery
lasts for longer than many ultra-portables
we’ve seen of late. While it might not quite

VERDICT
The fastest and slimmest ultra-portable money
can buy, the HP Spectre 13 is a class act

REVIEWSREVIEWS
YOUR TRUSTED GUIDE TO WHAT’S NEW

WINDOWS 10 LAPTOP

HP Spectre 13
★★★★★
£1,299 • From store.hp.com

Windows 10 Pro and will set you back just shy
of £1,475. However, it’s unlikely you’ll need
this upgraded operating system if you’re
buying the laptop for personal use.
The HP Spectre 13 isn’t just a pretty face,

and there’s a surprising amount of power
squeezed inside. The dual-core 2.5GHz Intel
Core i7-6500U processor paired with 8GB of

RAM did a commendable job at tackling our
demanding 4K benchmarking tests, ending
up with an overall score of 43.
While this might at first seem low, you’ve

got to remember this is a super-thin ultra-
portable and will never really surpass
desktop-grade levels of performance. At this
point, it’s also worth mentioning that its main
competitor, the 2016 MacBook – which only
has a choice of Intel Core M processors –
fared far worse in our tests, with an overall
score of 27 from the Core m5 model.
We had few qualms during our lengthy

time spent with the Spectre 13, particularly
when it came to how effortlessly it handled
multitasking and web browsing. At no point

26

Everything about the design of the Spectre 13 is perfect,
with not a single flaw to be found
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The smooth touchpad is similarly impressive,
and while it is a little on the small side and could
definitely be bigger had HP shifted the keyboard
upwards slightly, it does the job well. As you’d
expect, performing multitouch Windows gestures
was largely hassle-free, yet here the size was
more of a hindrance.
With a device as gorgeously slim as this, you

shouldn’t really be all that surprised to find it’s a
little limiting when it comes to ports and
connections. Relegated to the back of the device,
by the fans, you get just one USB3.1 Type-C and
two Thunderbolt USB3.1 Type-C ports.
That’s your lot really, and you’ll be using one

of these to charge the thing up, so you’ll often
find yourself with just two free ports. Don’t worry
too much about full-sized USB connectivity,
though, as HP includes a USB Type-C-to-USB3
adaptor in the box.
There are no wired network options here, so

generally you’ll have to stick with the 802.11ac
wireless and Bluetooth 4.2 if you want to get
connected to the internet. There’s no way you’re
going to be able to fit an Ethernet port on
something this skinny, though you could add a
USB-to-Ethernet adaptor if required.

GOLD STANDARD
Thinner than a MacBook and elegantly designed,
the HP Spectre 13 is up there with the best
ultra-portables. Sure, it may be a little pricy at
upwards of £1,150, but it’s pretty much unrivalled
at the moment, with nothing Windows-based
even coming close to this super-thin and powerful
ultra-portable. Obviously, if you’re not a big fan of

Windows, then the 2016
MacBook is for you.
If you’re willing to

spend big on a device
that looks great, and
has surprisingly fast
performance to back it
up, you really can’t do
any better. It does
sacrifice some battery
life for performance
compared to the current
MacBook, but that’s
simply a choice you have
to make between Intel’s
Core i and Core M
processor ranges.

Nathan Spendelow

last a full work day on one charge,
especially if you’re running intense
processor-heavy tasks, if you tweak
some of the power-saving options and
lower the screen brightness, it should
easily last much longer.

KEEN SCREEN
The Corning Gorilla Glass, 13in 1,920x1,080
IPS display is positively outstanding,
especially for a laptop as
thin as this. With our
colour calibrator picking
up an sRGB colour gamut
coverage of 93.5%, it’s just a slight
fraction off total colour coverage. At its
maximum brightness, the HP Spectre 13 dishes
out 304.2cd/m2, which makes the display perfectly
usable both indoors and out.
Blacks are similarly well served, with the

screen letting just 0.2cd/m2 of light through on
pure blacks, even when on maximum brightness.
The overall contrast of 1,378.5:1 is excellent,
bringing it in line with the reasonably impressive
display of the recent Dell Latitude 13 7370.
Overall the display is really sharp, with no
noticeable jagged edges in sight; just make sure
you increase the text scaling a little bit, as the
default 100% makes it pretty difficult to read.
With more or less every ultra-portable under

the sun coming with a touchscreen-supported
display nowadays, it’s strange to see that HP
hasn’t followed a similar path with the Spectre 13.
We must admit, however, that we didn’t really
miss it, especially with a high-quality keyboard
such as the one HP has included here, so
perhaps having a touch-enabled device isn’t the
be-all and end-all in terms of versatility as we’re
sometimes led to believe.

MAKE SOME NOISE
The quad Bang & Olufsen speakers are laudable,
producing clear and crisp audio with plenty of
oomph. Typically, with a device this thin, you often
get a noticeable amount of rattle and the odd bout
of tinniness when the speakers are blasted up to
full, but that wasn’t the case here.
The top-facing speakers to the left and right of

the keyboard are perfectly loud and would easily
serve nicely as a media streaming device in your
living room, handling Hans Zimmer’s wonderfully
composed Interstellar
soundtrack beautifully.
The positioning of the
speakers can sometimes
mean that your hands are a
bit in the way when typing,
but this wasn’t really a
noticeable problem.
Each of the chiclet-style

keys is individually outlined
in gold, with gold lettering.
Surprisingly, considering
the speakers are placed at
either side, the keyboard
feels spacious. There’s a
decent amount of travel
and feedback, providing a
good touch-typing feel.

SPECIFICATIONS

Windows overall

Multitasking

Dirt Showdown

Battery life

Reference +50 +100-500%

27

31fps

6h 10m

43

See page 72 for performance details

PROCESSOR Dual core 2.5GHz Intel Core i7-6500U •
RAM 8GB • DIMENSIONS 325x229x10.4mm •
WEIGHT 1.1kg • SCREEN SIZE 13.3in • SCREEN
RESOLUTION 1,920x1,080 • GRAPHICS ADAPTOR Intel
HD Graphics 520 • TOTAL STORAGE 512GB SSD •
OPERATING SYSTEMWindows 10 Home •
WARRANTYOne year RTB • DETAILS store.hp.com •
PART CODE 13-v001na
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REGULAR READERSWILL recall that
Shopper 342 contained a review of a certain
Overclockers UK PC, the Kinetic H3. Don’t be
alarmed; we haven’t accidentally tested the
same PC twice in some sort of catastrophic
memory failure. Rather, Overclockers UK has
updated the Kinetic H3 line with beefier
components, producing such specs as this
mid-range, AMD RX 480-equipped build.
Indeed, at £753 it’s much more capable on

paper than the £500 model we originally
tested. Besides the new graphics card – famed
for its superb price-to-performance ratio –
this Kinetic H3 also packs an Intel Core
i5-6400, 8GB of 2,400MHz DDR4 RAM, a 1TB
hard disk and a 240GB SSD; pretty much
everything a budding or budget-conscious
enthusiast could want, hardware-wise.
It’s particularly good for gaming: in Dirt

Showdown, the Kinetic H3 averaged 100fps at
1,920x1,080 at Ultra quality, which is better
than any other £700-£800 system we’ve
tested (granted that these have all used
previous-generation graphics cards, such as
the Nvidia GeForce GTX 970 and 960). It did
well at higher resolutions too, producing 93fps
at 2,560x1,440 and even 55fps at 3,840x2,160.

LIGHT SHOW
Running higher-fidelity games might still
require a bit of tweaking, but relatively this PC
still performs great. At 1,920x1,080 and Very
High quality, the Kinetic H3 scored 45fps in
Metro: Last Light Redux; dropping down to
High quality boosted this right up to 59fps.
At 2,560x1,440, we got only 26fps at Very
High, so switched to High quality and
disabled SSAA to get a smooth 66fps.

OVERCLOCKERS UK Kinetic H3
★★★★★
£753 • From www.overclockers.co.uk

VERDICT
Brand new parts make this an attractive
mid-range PC, even with its locked CPU

DESKTOP GAMING PC

It wasn’t until we reached 3,840x2,160
resolution that it started to struggle; after
managing only 10fps on Very High, we had to
drop to High quality, turn off SSAA and
advanced PhysX, reduce texture filtering to
AF 4X, and tone down tessellation effects
from Very High to High for a playable 33fps.
This is still a capable machine, but you’ll need
to spend more if you want to play 4K games.
That said, it will run VR games without

much fuss, achieving an overall score of 6.6
and ‘VR Ready’ status from the SteamVR
Performance Test benchmark. The former
might sound low compared to top-end
systems that score around 10 or 11, but is still
indicative of a PC that can handle existing VR
games while maintaining smooth frame rates.
As for 2D applications, a little bit of

expectation-tempering is necessary. The Core
i5-6400 and Team Group Elite RAM sticks
aren’t ground-breaking bargains of the same
sort as the RX 480. Nonetheless, we’re not
complaining; in our 4K benchmarks, the
Kinetic H3 managed 97 in the image test, 97 in
the video test and 95 in the multitasking test,
producing a very satisfactory 96 overall.
In fact, that’s just a hair’s breadth below

the £1,250 CCL RavenVR (Shopper 343), which
scored four points higher overall despite both
the enormous price difference and the
RavenVR’s 3.2GHz quad-core Core i5-6500
(the Core i5-6400’s four cores run at 2.7GHz).

BUILDING BLOCKS
Sadly, you can’t expect to improve on this
performance via CPU overclocking – the Core
i5-6400’s multiplier isn’t unlocked, which
severely limits its tuning potential. This might
not be much of an issue to many potential
users, but it is also one of the Kinetic H3’s less
upgrade-friendly aspects. Others include the
lack of spare RAM slots – if you want more,
you’ll have to ditch the sticks that are already
installed instead of adding to them – and
there’s no second PCI-E x16 slot, so you won’t
be able to add a secondary GPU. The 500W
PSU is fine for now, but it could be that you’ll
need more capacity if you do end up making
multiple power-hungry additions.
To be fair, it’s a pretty customisable system

otherwise. Besides a few easily accessible
PCI-E x1 and PCI slots, this is mainly thanks to
the lovely Kolink Refractor case (which, you
may recall, we also raved about in the original
£500 spec review). It provides plenty of room
to work, up to seven dual 2.5in/3.5in drive
bays – though you’ll need to buy your own

mounting brackets for most of them – and
up to three 5.25in drive bays. It’s also fitted
with two front intake fans and one rear
exhaust fan by default – a rarity for budget
cases. These are also lit with blue LEDs,
adding a pleasant glow through the
transparent front and side panels.

JACKS OF ALL TRADES
The case offers a generous four USB ports
(two USB2 and two USB3) at the front,
complementing the two USB2 and two USB3
ports at the back. There’s no USB Type-C or
S/PDIF, but you do get all the basics on this
I/O panel, including Ethernet, VGA and DVI-D
outputs and the standard three 3.5mm audio
jacks, while the graphics card offers one
HDMI output and three DisplayPorts.
Of the two Kinetic H3s, this one definitely

looks like the better deal – and that’s no
small feat considering it costs around £250
more. We’d have preferred a slightly more
feature-rich motherboard, but otherwise
Overclockers UK has staked an extremely
convincing claim on the PC middle ground.

James Archer

SPECIFICATIONS

Windows overall

Multitasking

Dirt Showdown

Metro: Last Light

Reference +50 +100-500%

95

100fps

45fps

96

See page 72 for performance details

PROCESSORQuad-core 2.7GHz Intel Core i5-6400 • RAM
8GB DDR4 • FRONT USB PORTS 2x USB2, 2x USB3 • REAR
USB PORTS 2x USB2, 2x USB3 • TOTAL STORAGE 240GB
SSD, 1TB hard disk • GRAPHICS CARD 8GB AMD RX 480 •
DISPLAY None • OPERATING SYSTEMWindows 10 •
WARRANTY Two years collect and return, one year labour •
DETAILSwww.overclockers.co.uk • PART CODE FS-18B-OG
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THE YOGA 900S is a stripped-down version
of Lenovo’s flagship ultra-portable, the Yoga
900. It has a slower processor, less RAM and a
lower-resolution display than its predecessor,
but the trade-off is that it shaves around 300g
off the 900’s overall weight, making it the
company’s lightest laptop yet at just 999g.
Its gorgeous 12.8mm chassis still has room

for full-sized USB ports, so you’re not
sacrificing flexibility for a lighter, more
streamlined device. Admittedly, the single
USB2 port also does double duties as the main
power supply, so you’ll lose this whenever
you’re plugged into the mains. However, you
also get a USB3 port and a USB Type-C port,
the latter of which can output video to
external displays and support USB3-speed
devices provided you have the right adaptor.
There’s no Ethernet port, but its 802.11ac

Wi-Fi should in theory serve you perfectly well
for getting online. We say ‘in theory’, as we
had issues with the 900S’s wireless card, even
after installing multiple drivers. Lenovo says
this is an isolated issue with our review unit,
though, so hopefully it doesn’t persist at retail.

TRUE CONVERT
The 900S has plenty of other features to draw
the eye. Chief among them is Lenovo’s 360˚
watchband hinge, which adds a touch of class,
as does the faux leather palm rest. The
question is whether the latter will look as
swish after a couple years’ use – it might need
some TLC to keep it looking pristine.
At least the hinge helps the screen feel

sturdy. It’s reassuringly rigid when used in
kickstand mode, and we were able to rotate it
360˚ with ease. Sadly, we can’t say the same
about the display’s casing, as its plastic lid felt
worryingly flimsy when placed under pressure.
This is disappointing for a £1,000 laptop.
The quality of the display is also a little

lacking. While its 12.5in, 2,560x1,440 resolution
panel looks lovely and sharp in the flesh, our

LENOVO Yoga 900S
★★★★★
£1,000 • From www.johnlewis.com

WINDOWS 10 CONVERTIBLE

tests revealed that it
displays only 86.1% of the
sRGB colour gamut. It’s not much
worse than the original Yoga 900, but when
you compare it to the more colour-accurate
display on the similarly priced Dell XPS 13, the
900S simply doesn’t stand up to scrutiny.
The display does have some redeeming

features, such as its reasonable peak
brightness level of 289cd/m2 and a very
respectable contrast ratio of 1,014:1, but
that’s not much consolation when the
colour accuracy is below average.

OUT OF KEY
The Yoga 900S’s keyboard is equally
problematic. There’s very little travel here, and
it’s just not as pleasant to type on as other

premium laptops such as the Dell XPS 13.
The keys are also far too compact, and we feel
that Lenovo could have made better use of
the space available on the keyboard tray. It
doesn’t help that the Yoga 900S’s Shift key is
half-height, either, as this has been cut down
to make room for its over-sized cursor keys.
Thankfully, the touchpad is a much more

practical size, and is perfectly pleasant for
daily navigation. Not only is it responsive, but
multitouch gestures were a breeze, making it
easier to use than the Yoga 900’s touchpad.
The 900S’s biggest departure from the

original Yoga 900, however, is its internal
specifications. While its dual-core 1.1GHz
Intel Core m5-6Y54 processor definitely isn’t
to be sniffed at, it pales in comparison to the
fully fledged Skylake Core i7 found in its
slightly chunkier 900 counterpart. The 900S
also has just 8GB of RAM (again, not
terrible), rather than 16GB.
Unsurprisingly, the 900S’s overall

performance was significantly slower than
the 900, with our rigorous 4K multimedia
benchmarks resulting in an overall score of
just 20. General use was relatively
hassle-free, but it got rather sluggish
when we were multitasking and couldn’t
manage our Dirt Showdown test at all.

The 900S’s battery also stacks up poorly
compared to the regular 900. Whereas the
Yoga 900 lasted over 11 hours in our video
playback test with the screen set to our
standard brightness level of 170cd/m2, the
900S managed only 8h 39m under the same
conditions. Yes, that’s probably still enough
to last you a full working day, but we were
hoping for more given its lower screen
resolution and more energy-efficient CPU.

SLIM PICKINGS
In the end, the only thing the Yoga 900S really
has to recommend it is its thinner, lighter
chassis, which, given its £1,000 price tag, isn’t
really enough to make it a better buy than
the heavier Yoga 900, especially now that

both laptops are roughly the same price.
The worrying issue of its hit-and-miss
wireless performance also still hadn’t been
fixed at the time of writing.
However, even if Lenovo patches this

problem with a new driver, everything else
about the 900S just feels like one big
compromise. If you’re after a high-end,
ultra-light laptop, the regular Yoga 900 or
Dell XPS 13 remain our top choices.

Nathan Spendelow

SPECIFICATIONS
PROCESSOR Dual-core 1.1GHz Intel Core m5-6Y54 • RAM
8GB • DIMENSIONS 12.8x305x208mm • WEIGHT 999g •
SCREEN SIZE 12.5in • SCREEN RESOLUTION 2,560x1,440 •
GRAPHICS ADAPTOR Intel HD Graphics 515 • TOTAL
STORAGE 128GB SSD • OPERATING SYSTEMWindows 10
Home • WARRANTYOne year RTB • DETAILSwww.shop.
lenovo.com • PART NUMBER PF0IMZH2

Windows overall

Multitasking

Dirt Showdown

Battery life

Reference +50 +100-500%

4

Fail

8h 39m

20

See page 72 for performance details

VERDICT
A featherweight hybrid that’s weighed down by lacklustre
performance and an underwhelming display

The quality of the display is a little lacking. Tests revealed
that it displays only 86.1% of the sRGB colour gamut
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Our top-end £799 review model comes with a
3.1GHz Core i7-6500U processor, 16GB of RAM and
a 256GB SSD. There are also £499 and £699
models available, with Core i3 or i5 processors,
less RAM and either a smaller SSD or a hard disk.
The £799 model actually has the same internals
as the premier Inspiron 15 5668 spec, which also
happens to cost £799, so you’re technically
getting less laptop for your money with the 13.3in
device. That said, we do prefer the smaller form
factor, and it’s good to see Dell hasn’t hampered
it with less powerful hardware.

NUMBERS GAME
Indeed, the Inspiron 13 5368 scored 49 overall in
our 4K benchmark tests, one point in front of
the Inspiron 15 5668 and three points in front of
Dell’s XPS 13, where you’d need to spend at least
£1,149 to get an equivalent specification. That’s
very impressive, and even without dedicated
graphics, you can play certain games on it if you
don’t mind turning down graphical settings – we
got 38fps out of Dirt Showdown at Low quality
(up from 24fps on Ultra), and 30fps in Minecraft
at medium render distance.
You also get a decent selection of ports.

There are two USB3 ports and one USB2 port on
offer here, along with an HDMI port, SD card
reader and 3.5mm headphone/microphone jack.
It’s a shame there’s no Ethernet port, but at least
there’s 802.11ac Wi-Fi support.
The dual speakers, meanwhile, deliver a

surprisingly effective amount of bass. The
Wave Maxx Audio Pro audio-enhancement tools
that come pre-installed on the laptop are a real
help, but you’ll get the best audio experience
when the laptop’s in kickstand mode with the
keyboard facing down.
Ultimately, while it does have some flaws –

namely the display quality
and underwhelming battery
life – the Inspiron 13 5368
also has plenty of qualities
to make up for them,
particularly its superb build
quality and surprisingly fast
performance. It’s therefore
a great little laptop for using
both at home and in the
office, and its smaller form
factor makes it a much
more manageable hybrid
than its big brother, the
Inspiron 15 5668. In fact,
given the choice, we prefer
the Inspiron 13 5368 overall.

Nathan Spendelow

DELL IS GOING all-out this year on mid-range
laptop/tablet hybrids, and the latest series to
receive the 2-in-1 treatment is the Inspiron 13 5000.
We tested the premier £799 Inspiron 13 5368
model, but specs start at £499.
Just like the Inspiron 15 5668 (of which it’s

essentially a miniaturised version), the Inspiron 13
5368 looks stunning, and its lightly textured
gun-metal grey chassis adds a touch of class to
its design that’s rarely seen on mid-range laptops.
It might be made out of plastic, but it feels
remarkably robust and showed very few signs of
flex when put under pressure. Its compact size,
with its 13.3in screen, is also a much better fit for
using the 360˚ hinge.
The display also includes palm rejection, which

is ideal for graphic designers and digital artists,
though you’ll need to buy a stylus as there isn’t
one in the box. Still, the hinges are incredibly
sturdy and they held the screen in place no matter
how hard we poked and prodded it. There was a
little bit of bounce, but the screen didn’t fall
backwards as it can on the Inspiron 15 5668.
It’s a shame, then, that the Inspiron 13 5368’s

colour accuracy is so poor. Our colour calibrator
showed its 1,920x1,080 display was capable of
showing only 58.7% of the sRGB colour gamut.
Its contrast ratio of 1,220:1 was more promising,
capturing a decent amount of shadow detail in
darker images, but its low peak brightness level
of 252cd/m2 just makes everything look rather
drab and washed out, as well as difficult to make
out clearly in sunlight.

PLAYING TO TYPE
Thankfully, it’s a great laptop to work on thanks to
its excellent keyboard. Every key is incredibly tactile
and responsive, and while it may feel cramped to
those with very large hands, it does make use of
pretty much all the space
available to it. The touchpad
works just as well, enabling
smooth web browsing and
two-finger scrolling.
The Inspiron 13 5368

doesn’t have a huge amount
of stamina away from the
mains, but its 5h 26m of
continuous video playback
in our battery life test will at
least get you through a
lengthy journey. This was
with the screen brightness
set to 170cd/m2, so turning
the screen brightness down
will extend the laptop’s
uptime even further.

SPECIFICATIONS

PROCESSOR Dual-core 2.5GHz Intel Core i7-6500U •
RAM 16GB • DIMENSIONS 9.5x325x224mm •
WEIGHT 1.62kg • SCREEN SIZE 13.3in •
SCREEN RESOLUTION 1,920x1,080 • GRAPHICS
ADAPTOR Intel HD Graphics 520 • TOTAL STORAGE
256GB SSD • OPERATING SYSTEMWindows 10 Home •
PARTS AND LABOURWARRANTY One year RTB •
DETAILS www.dell.co.uk • PART CODE CN53603

Windows overall

Multitasking

Dirt Showdown

Battery life

Reference +50 +100-500%

35

24fps

5h 26m

49

See page 72 for performance details

DELL Inspiron 13 5000 (5368)
★★★★★
£799 • From www.dell.co.uk

VERDICT
Its battery life and display aren’t brilliant, but the Inspiron
13 5368’s speed and build quality help bridge the gap

WINDOWS 10 CONVERTIBLE
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PRICE FROM £949.99

PRICE FROM £829.99
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HYBRID LAPTOPS SEEM to be ten a penny
these days, but Asus’s brand-new ZenBook
Flip UX360CA and its gorgeous aluminium
chassis really do stand out from the crowd.
With its spun-metal finish, slim 13.9mm
profile and 360˚ hinge, it looks stunning and
is a world away from the comparatively
chunky dimensions of Dell’s flippable
Inspiron 13 5000 series (opposite).
The UX360CA’s metal chassis brings a

welcome degree of durability to the device,
too, which is more than can be said for many
other 360˚ hybrids. Combine that with an
equally sturdy pair of hinges and the
UX360CA easily feels as though it could
withstand multiple flips and contortions
when you want to turn it into a tablet.
Of course, not everyone wants or needs a

13.3in tablet, but as a laptop display, the
UX360CA’s Full HD IPS panel is by far one of
the better screens we’ve seen at this price
range. Admittedly, its sRGB colour gamut
coverage of 83.3% could be better, but this
is still acceptable given its mid-range price.
With excellent green and blue colour
coverage, it’s really only the UX360CA’s red
representation that’s a little lacking, so unless
you’re doing high-end photo editing, it’s
unlikely you’ll have much of a problem with it.
Likewise, its contrast ratio of 1,097:1 is
respectable, and a maximum brightness of
298.4cd/m2 means you’re well catered for if
you’ll be working outside in the sun.

TYPE GRIPE
The chiclet keyboard is a little spongy for
our tastes. There’s not much travel, for
instance, and some keys, such as the
number keys, don’t seem to provide as

ASUS ZenBook Flip UX360CA
★★★★★
£750 • From www.currys.co.uk

CONVERTIBLE WINDOWS 10 LAPTOP

much tactile
feedback as
other keys further down.
It’s good enough to get the job
done if you need to type up a quick
document, but we wouldn’t want to use it for
extended periods of time.
The touchpad, on the other hand, is much

more responsive, and takes up a sizable space
on the palm rest below. It’s the perfect size
for chunky fingers, and it handled all of
Windows’ multitouch actions with ease.
The UX360CA comes in a variety of

different configurations. Starting at £750
for the basic Core m3 model on test here,
you’ll also find more expensive versions with
Core m5 and Core i5-6200 processors, as
well as various different RAM and SSD
configurations, ranging up to 12GB of RAM
and up to 512GB of storage.
Our review model included a dual-core

0.9GHz Intel Core m3-6Y30 processor, 8GB of
RAM and a 128GB SSD. Unsurprisingly, this
particular configuration struggled with our
rigorous 4K multimedia benchmarks,
producing a disappointingly low score of just
20 overall. Core M chips have always coped
poorly under load, so video editors and
graphic designers should look elsewhere.

GRAPHIC OF IT
For more general use, though, the UX360CA
should be perfectly fine. It handled web
browsing and basic word processing well,
and its integrated Intel HD Graphics 515
chip means that even some light gaming is
possible. Don’t expect it to run the latest
games, but 3D gaming is still an option as
long as you bump the settings down to the
lowest option. In Dirt Showdown, for instance,
it managed a respectable 50.6fps on Low
quality settings at 1,280x720, and never
dipped below 30fps in Minecraft on its
default settings.
Battery life is respectable as well.

Running for 7h 52m in our continuous
video-playback test, with the screen
brightness set to our standard
measurement of 170cd/m2, it’s miles
better than the Dell Inspiron 13
5000’s paltry 5h 26m, so it should
get you through a decent day’s
work if you’re out and about.
With its chassis measuring just a

shade under 14mm thick, Asus has
squeezed a surprising number of
connections on to the UX360CA,

including two full-sized
USB3 ports. Any thinner and

there simply wouldn’t be enough
room for them on the base of the laptop.
There’s also a USB Type-C port, a full-sized

SD card reader, a Micro HDMI port for
connecting the laptop to an external display
and a 3.5mm headphone jack. Of course,
with barely just enough room for full-sized
USB ports, it’s hardly surprising there’s no
Ethernet port here, so you’ll need to use its
802.11ac Wi-Fi to get online.

FLIPPING POINT
With its gorgeous design and excellent
battery life, the Asus ZenBook Flip UX360CA
is a great alternative to more expensive 2-in-1
hybrids. The beautifully made chassis is easily
one of its biggest highlights, and really helps
set it apart from more traditional laptops at
this price that are usually made out of plastic.
Its overall performance isn’t quite up to

scratch compared to other £750 laptops –
you can get the same kind of performance
from Asus’ own excellent UX305CA (see
Shopper 341) for £150 less, after all, but that
model doesn’t come with a rotatable hinge.
The Lenovo Yoga 700 is a little faster for
roughly the same price as the UX360CA, but
if you’re looking to save some money and
aren’t fussed about the hinge, then we’d still
recommend the UX305CA as our mid-range
laptop of choice. It might not be a hybrid, but
it’s just as fast as the UX360CA and shares
the same high-end build quality.

Nathan Spendelow

SPECIFICATIONS
PROCESSOR Dual-core 0.9GHz Intel Core m3-6Y30 • RAM
8GB • DIMENSIONS 13.9x323x220mm • WEIGHT 1.3kg •
SCREEN SIZE 13.3in • SCREEN RESOLUTION 1,920x1,080 •
GRAPHICS ADAPTOR Intel HD Graphics 515 • TOTAL
STORAGE 128GB SSD • OPERATING SYSTEMWindows 10
Home • PARTS AND LABOURWARRANTYOne year RTB •
DETAILSwww.asus.com • PART CODE 90NB0BA2-M02360

Windows overall

Multitasking

Dirt Showdown

Battery life

Reference +50 +100-500%

4

Fail

7h 52m

20

See page 72 for performance details

VERDICT
It’s not particularly fast, but the Asus ZenBook Flip UX360CA
is a beautifully made hybrid with excellent battery life
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LENOVO’S THINKPAD X1 Tablet is all about
choice. With a bunch of different plugins and
upgradability options, which add some new
features to the mix, you should be able to find
the right device and extras to suit your needs
– though this flexibility doesn’t come cheap.
For instance, you’ll have to pay an

additional £140 for the ‘Productivity Module’
that came with our review unit. For that
money, the module increases the battery life
and adds an extra USB3 port, HDMI port
and OneLink+ connector.
The tablet itself comes in a variety of

flavours, with prices starting at £1,050 and
ramping up steeply. You get the choice of
either an Intel Core m5-6Y54 or m7-6Y75
processor, 8GB or 16GB of RAM and SSD sizes
ranging from 128GB to 512GB. All options
include Windows 10 Pro, a 12in 2,160x1,440
display and an Intel HD Graphics 515 chip too.
If you decide to go for the best specs on offer,
it will cost you just shy of £1,760.

ACCESSORIES TO THE FACT
Thankfully, you get the keyboard and
ThinkPad Pro stylus included in the box.
Both accessories are very good, particularly
the keyboard, with its nicely spaced,
cushioned keys, signature Trackpoint nub
and responsive touchpad – paired with the
brilliantly designed kickstand, it can easily
compete with any other 2-in-1, including the
Surface Pro 4. Lightness has clearly been
made a priority, as the tablet is 8.6mm thick
and weighs just 725g by itself, up to a little
over 1kg with the keyboard.
The fingerprint reader is a welcome

addition, and adds that extra layer of security
with Windows Hello integration. It’s much
faster, and a trifle more secure, than
unlocking the device with a typed password.
It’s not all good news for design, though,

as the extra module attachments can be
tricky to attach via their tiny, fiddly
mechanical clips. If you want to add a module,
you first have to remove the plastic strip
running along the bottom edge, which is so
thin that it can easily be lost. Try not to lose
it though, as a replacement strip will cost
you £35. Yet another strip must be removed
if you want to use the modules and the
keyboard at the same time.
Connectivity is limited as well. With just

one USB3 port, one USB Type-C port and a
mini DisplayPort on the side of the tablet,
the Productivity Module begins to look like
an essential purchase.

LENOVO ThinkPad X1 Tablet
★★★★★
£1,380 • From shop.lenovo.com

VERDICT
Expensive but almost flawless, the ThinkPad X1
Tablet is a deserving Surface Pro 4 competitor

WINDOWS 10 2-IN-1

However, the 12in 2,560x1,440 IPS display
is great. It reached a high peak brightness of
405cd/m2 and contrast of 1,105:1, though its
sRGB colour gamut coverage of 86.9% is
decent rather than outstanding. Still, it’s
easily one of the better 2-in-1 displays you
can find, even if doesn’t match the brilliant
Surface Pro 4’s screen.
Sadly, it goes a little bit downhill in terms

of performance. The 1.2GHz Intel Core
m7-6Y75 processor isn’t exactly industry
leading and is a far cry from the fully fledged
Core i5 and Core i7 processors found in the
Acer Switch Alpha 12. This showed in our 4K

benchmarks, where the ThinkPad X1 Tablet
scored a mediocre 27 overall, its processor
struggling especially with video encoding.

POWER DRESSING
There is some recompense in terms of
battery life, though: the ThinkPad X1 Tablet’s
score of 8h 36m in our constant video
rundown test beat the Surface Pro 4 by
around an hour, and shows that it will last
for a full working day without needing to
cripple the brightness.
Obviously, this isn’t a gaming machine,

yet the Intel HD Graphics 515 chip paired
with the 16GB of RAM does the job for
occasional light gaming. Minecraft never
dipped below 30fps at the default render
distance, and even in Dirt Showdown we
could get 40fps at 1,280x720 with Ultra Low
settings. Playing this at the native Quad HD
resolution is a no-go, however, and even at
1,920x1,080 it averaged only 21fps.
The Lenovo ThinkPad X1 Tablet surpasses

its rivals in more ways than one, but is held
back by just a couple of flaws. Its sheer
upgradability is the star here, with plenty of
add-ons and extras available for it, something

the likes of the Surface Pro 4, HP Elite x2 and
Acer Switch Alpha 12 don’t have.
The X1 Tablet is near flawless in its design,

with fantastic ergonomics paired with its
super slim and lightweight portability. Some
parts of the design are a bit clunky, especially
considering how awkward it is to attach any
of the extras, but those are options some
many never have to engage with.

BOX CLEVER
This isn’t a bargain-basement device, but
neither are its main competitors. You do get
the excellent keyboard and stylus in the box,

but the extra modules aren’t included and
are also eye-wateringly expensive.
Lenovo has done a commendable job with

the ThinkPad X1 Tablet, and while stonkingly
expensive, it is a worthy Surface Pro 4
competitor that’s up there with the best of
them. If you want the keyboard and stylus, a
bit more battery life, and are interested in the
modules, then the Lenovo is the better buy.

Nathan Spendelow

The ThinkPad X1’s sheer upgradability is the star here,
with plenty of add-ons and extras available for it

SPECIFICATIONS

Windows overall

Multitasking

Dirt Showdown

Battery life

Reference +50 +100-500%

8h 36m

10

21fps

27

See page 72 for performance details

PROCESSOR Dual-core Intel Core m7-6Y75 • RAM 8GB •
DIMENSIONS 8.6x291x210mm • WEIGHT 725g •
SCREEN SIZE 14in • SCREEN RESOLUTION 2,560x1,440 •
GRAPHICS ADAPTOR Intel HD 520 • TOTAL STORAGE
256GB SSD • OPERATING SYSTEMWindows 10 Pro •
WARRANTY Three years RTB • DETAILSwww.lenovo.com/
uk • PART CODE SP40G76043
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TAKING SEVERAL CUES from 2016’s
Galaxy S7 range, the Note 7 (the first Galaxy
Note device to release in the UK since 2014’s
Note 4) is arguably one of the most practical
smartphones on the planet. Its trademark
S Pen stylus is probably the reason you’d
choose it over the slightly smaller Galaxy S7
Edge, but with waterproofing up to 1.5m, a
microSD slot, a fingerprint and iris scanner
combo, colossal 3,500mAh battery and
Samsung’s gorgeous curved edge display,
there’s a lot else going for it.
While a bit of a fingerprint magnet, the

Note is a luxurious, classy smartphone that
actually feels more comfortable to hold than
the S7 Edge. The spring-loaded stylus is
tucked away on the bottom-right corner –
the phone vibrates whenever it’s removed,
so you always know when it’s not secure,
and an alarm will sound if you accidentally
leave it behind.

STYLUS GURU
As with previous Galaxy Note devices,
removing the pen automatically conjures up
Samsung’s Air Command wheel on the screen,
providing quick, easy access to its myriad of
different note-taking tools. You can swap
these out for up to six apps of your own,
but the default S Pen features do have their
uses, especially the new Translate function,
which can translate onscreen text when you
hover the S Pen over it. Chinese and Japanese
language support is conspicuously absent,
but it’s still a great addition.

Another big draw of the Note 7 is its
enormous 5.7in Super AMOLED display.
Its resolution of 2,560x1,440 may give it a
coarser pixel density of 515ppi compared to
its S7 cousins, which both pack the same
resolution into smaller 5.1in and 5.5in
screens, but the difference in sharpness isn’t
actually visible to the naked eye.
Image quality remains superb. The screen

covers a full 100% of the sRGB colour gamut,
and its pure 0.00cd/m2 black levels ensure
text remains dark and inky when you’re
browsing the web or reading a book.

SAMSUNG Galaxy Note 7
★★★★★
£700 • From wwww.carphonewarehouse.com

VERDICT
With its mammoth battery, blistering speed and excellent
screen, the Galaxy Note 7 is the phablet to beat

ANDROID 6.0 PHABLET

Likewise, the effectively perfect contrast
means that images have plenty of detail, and
viewing angles are excellent.
As with most phones, the Note 7 alters its

screen brightness levels depending on the
level of ambient light; Samsung’s technology
is different to most, however, in that it goes
into a kind of ‘overdrive’ mode in really high
ambient light conditions, boosting the
brightness above normal levels. By shining a
torch on the screen, we thus saw a peak
brightness of 872cd/m2, the highest we’ve
ever recorded.

LARGE AND WITH CHARGE
Samsung’s Note phones have always had
excellent battery life, but the Note 7 takes it to
a different level entirely. With the screen
brightness set to our usual measurement of
170cd/m2, the Note 7’s 3,500mAh battery
lasted an astonishing 21h 57m in our
continuous video playback test – another new
record, smashing the S7 Edge’s 18h 42m. Bear
in mind that the Note 7 has a USB Type-C port
rather than a standard Micro USB connection,
so you may need to take your charger and
plug with you when you’re away from home.
In addition to the front-facing fingerprint

reader, the Note 7 also comes with an iris
scanner. This is arguably more secure than a
fingerprint reader, as no one can replicate
your own eyes, and it works very quickly –
no more than a couple of seconds for the
entire process. It warns you during the initial
setup that people who wear glasses or

contact lenses might have trouble using it,
though; indeed, while it only failed to register
through contacts a couple of times, it failed
roughly half of the time when scanning
through glasses.
Since the Note 7 shares the same

octa-core 2.3GHz Exynos 8890 processor
and 4GB of RAM as its S7 cousins, it’s just as
blazingly fast. It posted scores of 2,114 and
6,175 in Geekbench 3’s single and multicore
tests respectively, and it breezed through
our gaming tests as well, rendering 2,545
frames in the GFXBench GL offscreen

Manhattan 3.0 test for an average of 41fps.
Nothing, from browsing to gaming, gave it
any noticeable problems.
It’s worth remembering that you’ll get

better performance from smartphones with
Qualcomm Snapdragon 820 chips inside
them, such as the OnePlus 3, but the Note 7
certainly won’t disappoint.

TAKE NOTE
Another common feature between the Note 7
and the S7 family is its rear 12-megapixel
camera; no bad thing, as this is one of the
best smartphone snappers around. Outdoor
shots were rich, punchy and full of detail, and
indoor shots had plenty of crisp definition,
even in low light. Up close, you can see
Samsung’s noise-reduction processing in
action – plain backgrounds tended to look
a little bobbly in places – but on the whole,
we had few complaints.
The Note 7 is a brilliant phone, but that

excellence does come at a cost, with
contracts starting from £50 per month if you
don’t want to pay anything up front. If you’re
not fussed about the stylus or iris scanner,
we’d recommend the Galaxy S7 Edge instead,
but if money is no object and you want the
latest and greatest smartphone, it doesn’t
get any better than the Galaxy Note 7.

Katharine Byrne

Battery life

Reference +50 +100-500%

21h 57m

See page 72 for performance details

PROCESSOROcta-core 2.3GHz Samsung Exynos 8890 •
SCREEN SIZE 5.7in • SCREEN RESOLUTION 2,560x1,440 •
REAR CAMERA 12 megapixels • STORAGE (FREE) 64GB
(52.8GB) • WIRELESS DATA 4G • DIMENSIONS
7.9x74x154mm • WEIGHT 169g • OPERATING SYSTEM
Android 6.0.1 • WARRANTYOne year RTB • DETAILS
www.samsung.com/uk • PART CODE SM-N930F

SPECIFICATIONS

The phone vibrates whenever the stylus is removed, so
you always know when it’s not secure, and an alarm
will sound if you accidentally leave it behind
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AFTER THE HONOR 5X (Shopper 339) failed
to make much of an impression earlier in the
year, Honor has tried again with the even
cheaper Honor 5C.
It’s easy to see where the purse strings

have been tightened: the 5X’s finger sensor
has gone completely, and the screen has
shrunk from 5.5in to 5.2in. Still, design-wise it
could pass for a far pricier phone, with its
smooth curved edges and brushed metal rear,
even if the rest of the frame is plastic.
Sadly, its durability is suspect. Our review

sample arrived with the metal backplate
covered in gouges and the screen, lacking the
protection of Gorilla Glass, badly scratched.
It had clearly had a tough life at the hands of
previous reviewers, and made us wonder how
a new Honor 5C would fare in its owner’s
pocket surrounded by keys and loose change.

POWER OF EIGHT
There’s no doubting the 5C’s performance,
though. Thanks to the octa-core 2.0GHz Kirin
650 processor and a generous 2GB of RAM,

the Honor 5C scored 905 in the Geekbench 3
single-core test and 3,941 in the multicore
test, surpassing the 5X and even the Motorola
Moto G4 (Shopper 343). Honor’s Emotion UI
Android skin feels super slick and snappy as a
result, and even media-heavy web pages don’t
pose any issues when browsing.
Gaming performance was equally

promising. The 5C produced an average
frame rate of 7.9fps in the offscreen
Manhattan 3.0 test in GFXBench GL; a bit
jerky, but again better than the Moto G4.
Demanding games such as Hearthstone ran
smoothly, and while animations are a little
juddery here and there, it’s still far more
playable than you might expect from a
budget handset.
One of the 5C’s biggest improvements,

though, is the fact that it comes with an
updated version of Emotion UI that addresses
some major complaints we’ve had with it in
the past. Most notably, the unsightly coloured
boxes into which apps were organised have
been redesigned to have transparent
backgrounds, bringing them more in line
with their stock Android counterparts and

HONOR 5C
★★★★★
£150 • From www.amazon.co.uk

VERDICT
It’s quick and cheap, but the Honor 5C’s uninspiring build
quality and mediocre battery life leave it floundering

ANDROID 6.0 SMARTPHONE

making the home screen
generally more pleasant
to look at and use.
Sadly, Emotion UI’s

drop-down menu still
insists on separating
your notifications and
settings shortcuts into
two separate tabs; an
irritating change that is
particularly unnecessary
when the 1,920x1,080
screen could easily
accommodate them both.

BLAND AHOY
This 5.2in panel is a
fraction sharper than the
slightly larger 5.5in Moto G4, producing a
pixel density of 424ppi over the G4’s 401ppi,
but the 5C just can’t compete on colour
accuracy. Photos and images are lacking in
warmth, and flesh tones have an obvious
yellow tint to them.

Put to the test with our X-Rite colorimeter,
it’s easy to see the Honor 5C’s shortcomings.
As the display covers only 82.9% of the sRGB
colour gamut, the 5C’s cold, tinted colour
reproduction is due to the fact that it simply
can’t reproduce the most intense hues.
This is a shame, as in other regards the

5C’s display isn’t without its strengths.
For starters, the backlight is astonishingly
bright, reaching a maximum brightness of
575.15cd/m2. That’s even brighter than the
Moto G4, but the 5C’s 991:1 contrast ratio
lags significantly behind the Moto G4’s 1,693:1
result. In practice, this means that images
lack punch and solidity as black is reproduced
as a dark grey. Set side by side with its
Motorola-branded rival, the Honor 5C’s
display struggles to stand out.
Battery life is pretty underwhelming, too.

Despite having 3,000mAh at its disposal,
the Honor 5C lasted just 9h 27m in our
continuous video playback test with the
screen brightness set to 170cd/m2 (around
half on the 5C’s brightness scale). The G4,
by comparison, managed 13h 39m under the
same conditions.

On the back, you’ll find
a 13-megapixel camera –
the same resolution you’ll
find on the Moto G4. The
5C’s sensor tends to
capture rather dark
images, but the overall
performance is good.
Images have a pleasing
sense of depth and punch
to them, and detail levels
are generally very high.
It certainly coped very
well in cloudy, overcast
weather conditions, but
we’d recommend using
HDR as little as possible,
as this had a noticeable

impact on contrast and colour vibrancy,
resulting in even darker pictures than before.

STRUCK BY LIGHTING
Indoor shots pinpointed the Honor 5C’s
weaknesses. It struggled to focus correctly in
low light, producing soft, hazy pictures that
lacked any kind of sharp outline or definition,
while shadows contained high levels of noise
and fuzzy patches of light. This improved
when we switched on our studio lights, but
colours then became tinged with yellow,
making everything look rather off as a result.
The Honor 5C excels when it comes to

speed, but fails to excel in any other regard.
Even its camera, which is arguably the
phone’s only other strong suit, is rather hit
and miss depending on lighting conditions.
The biggest issue here, however, is the quality
of the competition. When you consider that
the Moto G4 costs just £20 more yet
comes with a better screen, longer-lasting
battery and vastly superior build quality, the
Honor 5C simply can’t compete.

Katharine Byrne

Battery life

Reference +50 +100-500%

9h 27m

See page 72 for performance details

PROCESSOROcta-core 2.0GHz Kirin 650 • SCREEN SIZE
5.2in • SCREEN RESOLUTION 1,920x1,080 • REAR CAMERA
13 megapixels • STORAGE (FREE) 16GB (10.4GB) •
WIRELESS DATA 4G • DIMENSIONS 8.3x74x147mm •
WEIGHT 156g • OPERATING SYSTEM Android 6.0.1 •
WARRANTYOne year RTB • DETAILSwww.hihonor.com/uk
• PART CODE NEM-L51

SPECIFICATIONS

The updated version of Emotion UI addresses some major
complaints we’ve had with it in the past
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WHILE THE NEW Galaxy A5 has inherited the
good looks of last year’s flagship Galaxy S6
(Shopper 329), it hasn’t done the same with
the latter’s premium price. You can pick up a
Galaxy A5 for as little as £280, putting it into
prime Nexus 5X and OnePlus 3 territory.
Swapping the old A5’s metal unibody for a

luxurious glass back, it’s rather prone to
picking up messy fingerprints, but its hard,
slim frame does feel immensely comfortable
in your hand, and its narrow bezels make it
easy to grip despite its somewhat slippery
rear surface. The best thing about the new
A5, though, is that, unlike its predecessor,
it’s a significant improvement specs-wise on
the equivalent Galaxy A3.

HIGH FIVE
Samsung has used an octa-core 1.6GHz
Samsung Exynos 7580 chip and 2GB of RAM
for the A5, which gives it a significant power
boost over the A3. In Geekbench 3, for
example, the A5 scored 727 in the single-core
test and 3,558 in the multicore test, the latter
of which is around 1,400 points faster than
the earlier quad-core A3.
That’s still well off the OnePlus 3, but is

more or less equal with the Nexus 5X and
ahead of the Moto G4. Indeed, Samsung’s
Android 6.0.1 TouchWiz interface felt lovely
and quick during everyday use, and browsing
is swift despite a somewhat mediocre
Peacekeeper score of 631. It stumbled with
games, however, scoring just 295 frames (or
4.7fps) in the offscreen Manhattan 3.0 test in
GFXBench GL. Hearthstone wasn’t wholly
unplayable but juddered during certain
animations and effects; only simpler games
such as Threes! ran without issue.
Of course, one of the big attractions of

Samsung’s Galaxy A series phone is that
you get a beautiful Super AMOLED display
at a relatively affordable price. Although the
A5’s 1,920x1,080 resolution won’t bother
any flagship models, the screen still looks
perfectly crisp and sharp, and the AMOLED
technology ensures 100% coverage of the
sRGB colour gamut.
Blacks were also perfect, at 0.00cd/m2,

and the panel is even brighter than the
average AMOLED screen, peaking at
399.74cd/m2 in our test. This jumped all the
way up to 450cd/m2 when we shone a torch
over it, taking its real maximum brightness
far beyond the OnePlus 3 and Nexus 5X.
Of course, having the screen on maximum

brightness will inevitably drain the battery

SAMSUNG Galaxy A5
★★★★★
£280 • From www.amazon.co.uk

VERDICT
With its good looks and brilliant display, the
Galaxy A5 is a match for much pricier phones

ANDROID 6.0 SMARTPHONE

quite quickly, but
provided you keep it set
to a reasonable level, you
should almost definitely
get a full day’s use out of
the A5. In our continuous
video playback test, with
brightness to 170cd/m2

(around half on the A5),
its 2,900mAh battery
lasted an impressive
15h 26m, surpassing the
Galaxy A3 by around 40
minutes and the Nexus
5X by over five hours.
The OnePlus 3 just
inches in front with its
time of 16h 56m, but this
is still a highly impressive score for a
mid-range smartphone.

FINER DETAILS
The 13-megapixel rear camera is a touch on
the dingy side, but it still produced very good
photos overall. Admittedly, lighting conditions

weren’t exactly ideal when we tested the
camera outdoors, but there was still a very
high level of detail across the frame and
there was hardly any noise present when
viewed up close at their native resolution.
Some areas of fine detail had a tendency to
blur together slightly, especially on lighter
objects, but it wasn’t particularly worrying.
Switching on HDR mode also did an

excellent job of bringing back some lost,
overexposed cloud detail, but we were
disappointed it didn’t also brighten up the
image generally, as shots continued to be a
little dark overall.
Still, thankfully this wasn’t too much of a

problem with our indoor shots, as even in low
light our still-life arrangement had plenty of
punch and colour. Shadows were perhaps a
little pink, but the fur on our teddy bear
looked crisp and defined, and there was
hardly any noise to be seen at all.
The only real problem with the Galaxy A5

is that it if you’re buying on contract, it’s

Battery life

Reference +50 +100-500%

15h 26m

See page 72 for performance details

PROCESSOROcta-core 1.6GHz Samsung Exynos 7580 •
SCREEN SIZE 5.2in • SCREEN RESOLUTION 1,920x1,080 •
REAR CAMERA 13 megapixels • STORAGE (FREE) 16GB
(11GB) • WIRELESS DATA 4G • DIMENSIONS 7.3x71x145mm
• WEIGHT 155g • OPERATING SYSTEM Android 6.0.1 •
WARRANTYOne year RTB • DETAILSwww.samsung.com/uk
• PART CODE A510F

SPECIFICATIONS

priced much closer to the
Galaxy S6 at around £23
per month. When the S6
has a higher-resolution
screen, a faster processor,
more onboard storage and
a better camera, it’s not
really much of a contest.
The one thing the A5 does
have in its favour, though,
is a microSD card slot,
which the S6 is entirely
lacking. This makes the A5
more flexible, as you can
always upgrade your
storage later on (it
supports cards up to
128GB) rather than being

stuck with a fixed internal capacity.

LEAPS AND BOUNDS
The Galaxy A5 is much cheaper than the S6
SIM-free, but when you can currently get an
S6 for around £360, it’s not as much of a
leap as you might think. However, there’s

plenty to like about the A5, and it easily sits
alongside the Nexus 5X as one of the better
phones you can buy for around £300. The
£329 OnePlus 3 is still better value overall,
but if you’re a current Samsung user and
want something familiar that you can start
using straight away, then you certainly won’t
be disappointed with the Galaxy A5.

Katharine Byrne

One of the big attractions of Samsung’s Galaxy A series
phones is that you get a beautiful Super AMOLED
display at a relatively affordable price
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www.devolo.co.uk

Like a rocket
from the socket.
Simply plug in and enjoy excellent Wi-Fi coverage in any room,
from any power socket, with devolo Powerline!

The devolo dLAN® 1200+ WiFi ac Starter Kit enables
Wi-Fi without signal loss anywhere in your home:

• Ideal for HD streaming and higher broadband speeds
• Plug & Play installation
• Award winning German technology
• 3-year manufacturer’s warranty
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THE EOS 1300D is Canon’s latest entry-level
SLR. It has a fair amount in common with the
pricier Canon EOS 750D (Shopper 332) except
that it omits various extra features that the
750D and its predecessors had accrued over
the years. The 1300D’s 18-megapixel sensor,
fixed LCD screen and nine-point autofocus
mean it’s similar to 2010’s EOS 550D.
One thing that’s included on the 1300D

that you didn’t get with the 550D – or with
the 1200D, which this camera replaces – is
Wi-Fi, which accompanies NFC for easy
connection to Android devices. Setting up
isn’t quite effortless, but after a few attempts
we established a connection.
The companion app includes remote

shooting, transfers and GPS tagging.
Remote shooting was a tad sluggish, both to
update the remote viewfinder and to respond
to input, but it did the job. We particularly
like the ability to star-rate photos on a tablet.
Video isn’t supported over Wi-Fi, neither for
remote shooting nor transfers.

SQUINT CONDITION
The 3in screen’s resolution is up from
460,000 to 920,000 dots, which is welcome
enough, although the 1200D’s screen didn’t
look particularly blocky. We’d have preferred
it if Canon had upgraded the optical
viewfinder size. Its 0.8x magnification
(equivalent to 0.5x on a full-frame camera) is
one of the smallest on the market, and isn’t as
rewarding to use as the larger optical and
electronic viewfinders offered elsewhere.
The controls have been tried and tested on

many EOS cameras, and on the whole they’re
well designed. There are quite a
few labelled buttons, and while
the labels might not be familiar
to newcomers, we prefer a
camera that encourages
people to learn the ropes
rather than hiding useful
features out of sight. Manual
white balance is much harder
to access than it should be,
though. Hitting the WB
button brings up various
white balance presets,
but calibrating it using
a white or grey subject
involves jumping
through lots of hoops.
Tapping the Q

button reveals various
functions on the screen,

CANON EOS 1300D
★★★★★
£349 • From www.currys.co.uk

VERDICT
It’s keenly priced, but the EOS 1300D doesn’t
do enough to fend off strong competition

BUDGET DSLR CAMERA

which can be navigated
using the four-way pad
and adjusted using the
command dial. However,
when making adjustments
via the main menu or the labelled
buttons, settings must be saved by hitting
OK. Adjusting a setting and then pressing the
shutter button means the adjustment is
discarded. We were often caught out by this
and can’t think of any reason for it. The EOS
1200D did the same thing.

SHOTS FIRED
Otherwise it’s responsive and straightforward
to use, with nippy autofocus contributing to
a shot every 0.4 seconds in normal use.
However, it’s worth noting that Canon sent us
its 18-55mm STM lens for testing, whereas
the 1300D is normally sold with the 18-55mm
IS II lens, which may behave differently.
Setting the flash to full power, it managed

a shot every 2.7 seconds, which is an excellent
result. Conversely, continuous shooting
trundled along at a slow 3fps. Shooting in
Raw mode, it slowed to 0.8fps after six
frames. This really isn’t a camera for wildlife
or sports photography.
Videos are recorded at 1080p resolution,

but while the big sensor should deliver
excellent quality, it isn’t as simple as that.
The algorithm used to resize the sensor’s
18-megapixel output down to 2-megapixel
(1080p) video frames produces slightly coarse
details and is prone to moiré interference.
Autofocus is locked during recording by
default, and enabling continuous autofocus

for videos results in clumsy
adjustments. Videos stop
recording without any warning
after about 12 minutes, once the
video file reaches a 4GB limit.
The 1300D fared better in image

quality tests, but comparisons
with rival cameras weren’t terribly
flattering. Noise levels at fast ISO

speeds were
disappointing, with
multicoloured
blotches taking
their toll on
darker parts of
photos at ISO
3200 and above.
Comparing our
studio test scene
with other EOS

cameras in recent years, JPEG quality was
broadly on a par with the EOS 600D, but
noise was more pronounced than it was from
the EOS 650D and later models.
We suspect this is down to the 1300D’s

use of an older Digic 4+ processor, which
limits the camera to a less sophisticated noise
reduction algorithm than the Digic 5-equipped
650D. It also exhibited more noise than
Nikon’s entry-level SLR, the D3300.

SLIGHT ABERRATION
The older Digic 4+ processor also means
that chromatic aberrations aren’t corrected
automatically for JPEGs. This is a phenomenon
whereby the red, green and blue components
of the image don’t align perfectly towards the
edges of the frame, giving slightly soft details
and halos of discoloration and high-contrast
lines. It wasn’t particularly noticeable, but
we’d prefer not to see it at all.
Not everyone needs an all-singing,

all-dancing camera, but a few frustrating traits
prevent the 1300D being the straightforwardly
effective camera we want. It’s worth paying
more for the Canon EOS 700D’s articulated
touchscreen, superior autofocus for photos
and video, faster continuous performance,
larger viewfinder and various other upgrades.
Meanwhile, those on tighter budgets are

better served by the Nikon D3300, which is a
more dependable camera and is currently
available for around £300 with its kit lens.
As with the 1200D, the Canon 1300D fails to
surpass its rivals and siblings.

Ben Pitt

Battery life

Reference +50 +100-500%

500 shots

See page 72 for performance details

SENSOR RESOLUTION 18 megapixels • SENSOR SIZE
22.3x14.9mm • FOCAL LENGTHMULTIPLIER 1.6x •
VIEWFINDEROptical TTL • LCD SCREEN 3in (920,000 dots)
• OPTICAL ZOOM (35mm-EQUIVALENT) 3x (29-88mm) •
35mm-EQUIVALENT APERTURE f/5.6-9 • LENSMOUNT
Canon EF • WEIGHT 704g • DIMENSIONS 102x128x152mm
• WARRANTYOne year RTB • DETAILSwww.canon.co.uk

SPECIFICATIONS
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THIS BIZARRE-LOOKING device is the next
stage of Samsung’s virtual reality masterplan,
following the Gear VR headset (Shopper 340).
The Gear 360’s dual 180˚ cameras can shoot
full 360˚ video footage, allowing you to create
your own VR photos and movies.
It’s not cheap, but it does feel supremely

solid and sturdy. It’s bulkier than the Ricoh
Theta S and LG 360 Cam, and at 153g it’s
heavier, too, but it’s far from cumbersome,
feeling almost like a snooker ball.
It’s also IP53 certified, with rubber sealed

ports. That means it’s protected against
sand, dust and splashes of water, but don’t
go dunking it in a pool.

FINITE GALAXIES
The first sticking point is that you’ll need
one of a few Samsung Galaxy smartphones
to get the proper VR experience. If you don’t
have something from the Galaxy S6 or S7
families, or the Note 5 or Note 7, then it
effectively becomes a relatively simple 180˚
camera. It also feels stingy that there’s no

microSD card included; for £350, you’d
hope that you could at least use the thing
straight out of the box.
The small 0.5in 72x32 PMOLED display at

the top of the camera lets you select basic
settings without being connected to a phone,
and tiny icons give you an at-a-glance
summary of the current settings and
remaining storage. It’s a bit dark, and thus
tricky to see in bright sunlight, but at
least you’ve got a display, unlike
the Ricoh Theta S.
Another sensible feature

is that there’s a tiny LED
light above each lens to
indicate which lens is in
use. This means you
have no excuse for
accidentally snapping
a selfie while setting
the thing up.
The Gear 360 isn’t

entirely useless to
non-Samsung smartphone
owners. Using the menu and
back buttons on the side, you can

SAMSUNG Gear 360
★★★★★
£350 • From www.mobilefun.co.uk

VERDICT
The best portable 360˚ camera money can buy, so
long as you’ve got the right phone for the job

360-DEGREE VR CAMERA

quickly flit between video,
photo, timelapse and video
looping shooting modes,
switch between the two lenses,
select the image quality and set a
timer up to 10 seconds.
Once you pair the camera with a

Samsung phone via Bluetooth 4.1, though,
it really steps up a gear. Firing up the
dedicated app gives you a live view direct
from the camera, and you can also toggle
HDR on and off, and tweak individual settings
such as white balance, exposure and ISO
levels at the same time. This makes it much
easier to start shooting, and while you can’t
adjust zoom levels, the live view is invaluable
for capturing the best footage.

SPHERE AND NOW
Capture quality is impressively crisp and
detailed thanks to the twin 15-megapixel
sensors – in fact, it’s the best we’ve seen
from a 360˚ camera to date, even if it still
falls short of a DSLR or decent compact.

Recordings from a single sensor top out at a
maximum resolution of 2,560x1,440, but
combine the two sensors for 360˚ recording
and that rises to a maximum of 3,840x1,920.
Footage looks pin-sharp when viewed on a

5in smartphone screen, and while closer
inspection on a larger screen does reveal soft
edges and occasionally fuzzy areas of fine
detail, the overall quality is very good indeed.

It’s no surprise to find the Gear 360 fares
best in bright lighting conditions,
though, and you’ll certainly
notice increased noise and
smeary compression
artefacts creeping in as
light levels fall.

Audio quality is less
impressive. It does a
basic job of picking up
speech and background
noise, but in most cases
it really doesn’t do justice
to the quality of the video

footage – it would definitely
be better served with a

dedicated microphone.

Battery life is tricky to judge; we got just
under two days’ heavy usage from it, but
since the 1,350mAh battery is replaceable,
you can always carry spares. These charge
quickly, too, going from empty to full in
about two hours.

WATCH AND LEARN
Sharing your footage is easy. You can either
use the memory card to upload via your
laptop or PC, or just do it from within the
Gear 360 Mobile app. The latter automatically
stitches together the footage from both
sensors to create 360˚ content, but you can
also do this manually via the Windows
ActionDirector software.
Sadly, 360˚ VR footage is still a young

enough concept that it’s often difficult to
upload to a reasonable standard online.
Flickr does a good job of hosting VR images
but YouTube struggles, making you jump
through hoops in a convoluted upload
process, only for footage to appear incredibly
compressed when complete.
For all its quirks, the Gear 360 camera is a

remarkable little device. Thanks to the great
quality of the dual cameras, solid build quality
and overall design, there’s no denying that it’s
a gadget lover’s dream – and it’s perfect for
quickly capturing images and videos with a
minimum of fuss.
Ultimately, the most annoying limitation

is the fact that you’ll need a specific Galaxy
smartphone if you don’t want to miss out
on some of the Gear 360’s best features.
This, paired with the lack of removable
storage in the box, knocks off the fifth star.

Nathan Spendelow

SENSOR RESOLUTION Dual 15 megapixels • SENSOR SIZE
Not disclosed • VIEWFINDER None • LCD SCREEN 0.5in
72x32 PMOLED • OPTICAL ZOOM (35mm-EQUIVALENT
FOCAL LENGTHS) None • 35mm-EQUIVALENT
APERTURE Not disclosed • WEIGHT 153g •
DIMENSIONS 67x56x60mm • WARRANTYOne year RTB •
DETAILSwww.samsung.com/uk

SPECIFICATIONS

The Gear 360 is a gadget lover’s dream, and perfect for
capturing images and videos with a minimum of fuss
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IT MIGHT SEEM like a small thing, but it’s
amazing how much more pleasant your
monitor is to use when it’s got narrow bezels.
It makes your screen feel much larger than it
actually is, and when they sit flush against the
panel as they do on the AOC Q2781PQ, it
makes it feel like you’re computing in the
future, as it creates the illusion that your
desktop is floating in the air.
The Q2781PQ is a particularly gorgeous

example, as its skinny bezels measure just
8mm across, allowing your PC’s desktop to
take up 93% of the entire front of the
monitor. It’s not particularly expensive, but it
feels like something special.
We like the screen’s slim, silver edges and

unobtrusive logo, and the metal stand adds a
touch of class; it not only has a sculpted,
machined look, but it also doesn’t take up
much space on your desk. There’s room
within the stand’s U-shaped foot for your
phone or notebook, too, and a keyboard
will slide over the top of it so that it can be
placed further back on the desk – a bonus for
those of us with long arms who like to type
with our elbows on the table.

THIN TANK
The screen is also just 15mm thick in most
areas, and it’s not until you get down to
where the stand attaches to the monitor
that it starts bulking out slightly. It’s here

where the ports sit, too, and you’ll find two
HDMI inputs, DisplayPort and VGA, and a
headphone output for sound transmitted over
HDMI or DP. There’s no USB hub, but that’s a
reasonable omission considering the price.
There aren’t any speakers either, but monitor
speakers almost always sound rubbish and
aren’t something we tend to use. There’s also
no VESA mount, so you won’t be able to use
a custom stand or mount it to a wall.
We’d have liked to have seen some

adjustment beyond a simple screen tilt.
Chiefly, the ability to adjust the screen
rotation to compensate for a slightly wonky
desk would have been appreciated, as the
slim stand makes it trickier to level the
Q2781PQ using folded-up business cards
or bits of cardboard tube; on monitors

AOC Q2781PQ
★★★★★
£300 • From www.amazon.co.uk

VERDICT
A lovely design and great desktop image
quality at a good price

QUAD HD MONITOR

with bigger bases, it’s easier to hide your
improvised levelling devices away.
The monitor’s interface pops up from the

bottom of the screen, and is divided into
clear categories such as Color Setup and
Luminance. The only difficulty we had with
the interface was that the button icons on
the front aren’t backlit and are hard to see
under normal lighting.

CLEAR VIEWS
This is one of those rare monitors, however,
where you’re better off just leaving the
settings alone, as the screen’s out-of-the-box
image quality is very impressive. Solid colours
are saturated and vibrant, and there’s no trace
of grainy textures. This makes large blocks of
white, such as the background to a Word
document, particularly pleasing to behold.
The screen’s 2,560x1,440 resolution leaves

plenty of room for multitasking without you
having to worry about scaling problems, as

you would on a 4K monitor of this size.
Text isn’t quite as sharp as it is on a 4K
screen, but it’s still extremely easy to read.
Tests with our colour calibrator showed

that the monitor could display 97% of the
sRGB colour gamut at its default settings,
with a Delta E colour accuracy figure of 1.38.
These are both impressive figures for a
monitor at this price. Calibration improved
the colour temperature from 6856K to
6664K – closer to the ideal figure of 6500K
– and sRGB coverage to 98%, but at the
expense of a slightly worse 1.56 Delta E.
Unless you need the most accurate colour
temperature possible, you won’t gain much
by calibrating this monitor.
The chief problem we found with the

screen was an area of backlight leakage at

the top-left of the panel, a couple of inches
in from the left-hand bezel. When we filled
the screen with a black test image, this
manifested itself as a semicircle of whitish-
grey. We found it hard to notice in static
test images, but in games the backlight
bleed added an unintentional lens flare
effect in darker scenes.

DRIVE TIME
The Q2781PQ isn’t ideal for games in any case,
as it doesn’t have a particularly fast pixel
response time. The specification lists a 4ms
pixel response, but we saw noticeable blurring
during fast panning motions, both in the
Ghosting test at www.testufo.com and in Dirt
Rally. There is a pixel overdrive function,
which runs from Weak to Medium to Strong.
At Medium and Strong settings, this introduced
enough halo-like corona artefacts to ruin the
look of Dirt Rally. The Weak setting brought
some mild reduction in ghosting, without
bringing any noticeable artefacts with it.
That said, we’re still very pleased with the

AOC Q2781PQ. It’s a great-value monitor with
impressive image quality and a lovely design,
and it doesn’t cost the earth either. You may
find the backlight bleed and relatively slow
pixel response time distracting in games, but
if you’re after a 2,560x1,440 monitor for work
more than play, this is the screen to buy.

Chris Finnamore

SPECIFICATIONS

CONNECTION PORTS

SCREEN SIZE 27in • RESOLUTION 2,560x1,440 •
SCREEN TECHNOLOGY IPS • REFRESH RATE 60Hz •
VIDEO INPUTS VGA, HDMI, DisplayPort • WARRANTY
Three years collect and return • DETAILS aoc-europe.com

HDMI

DisplayPort3.5mm
headphone jack

The narrow bezels make it feel like you’re computing in the
future, as it creates the illusion that your desktop is floating

VGA
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HP’S OFFICEJET PRO 6960 is a mid-range
colour inkjet multifunction peripheral (MFP)
that’s designed for the home and small
office. At nearly £100 it’s not particularly
cheap, but the standard specification
includes a three-year guarantee, automatic
duplex (double-sided) printing, scanning,
faxing and copying, and both wired and
wireless networking. The only obvious
omission is a USB host port for walk-up
printing or scanning.
This MFP’s design is typical of the latest

generation of HP printers: all swoops and

curved surfaces, and a colour touchscreen
rather than the clutter of conventional
buttons. It’s rather nice, but it’s not perfect:
there’s a lot of sombre black plastic, and the
250-sheet paper input tray is captive in the
base. We often note how this can make
loading and unloading paper fiddly, and it
certainly was here: it’s tricky to push 6x4in
photo paper far enough in, and almost
impossible to grab its front edge to extract it
again. Everything else works well, however,
particularly the touchscreen, which supports
tap and drag gestures.

HP OfficeJet Pro 6960
★★★★★
£90 • From www.currys.co.uk

VERDICT
HP’s OfficeJet Pro 6960 is a capable home
officeMFP, but its scanner could be improved

LASER MULTIFUNCTION PERIPHERAL

The OfficeJet Pro 6960’s ink cartridges
share similar packaging and design to those
of Canon’s Pixma range, suggesting there may
be some shared technology. Unfortunately,
they also share the lack of physical keying
that would prevent you inserting the wrong

colour in a slot; care might be needed here.
You can buy XL replacement cartridges rated
at 825 colour pages each, and a black
cartridge capable of 1,500 pages.

COST ANALYSIS
Using these, running costs are a competitive
5.8p per A4 page of text and graphics, but this
printer is also compatible with HP’s Instant Ink,
where new supplies are ordered automatically
and delivered as needed. This can lower costs
further, and at the time of writing there was a
four-month free trial available.

This is a swift printer, completing our
25-page mono text test at a rate of 15.6 pages
per minute (ppm) and our more complex
colour graphics test at 4.7ppm. In Draft mode,
it reached 18.5ppm on text, and the quality
was still quite acceptable. Photo printing was
slower, however: with the Max DPI mode
switched on, borderless postcard-sized
photos took about 90 seconds each.

SCAN FISTED
We’ve seen numerous HP MFPs that are
hindered by slow automatic document feeders
(ADFs). This one is quick for mono copies,
helping deliver 10 pages in 80 seconds, but
in colour the same job took almost three
minutes. The scanner itself might not be
helping: even over a USB connection it
needed 76 seconds to copy a 6x4in photo at
600 dots per inch (dpi), and an incredible four
minutes and 40 seconds to do the same at
1,200dpi. We’re no fans of HP’s over-simplified
TWAIN scan interface, and as usual our test
photo scans appeared to have been digitally
sharpened, making them look artificial.
The OfficeJet Pro 6960 has good features,

a nice design, and a strong printer. It’s fairly
cheap to run, and its results are more than
good enough for everyday work. Its scanner is
slow, however, and HP’s annoying software
doesn’t help. If you can live with that, though,
it’s a good choice for your home office.

Simon Handby

Mixed colour
speed

Mono speed

Reference +50 +100-500%

4.7ppm

5.8p

1.9p

15.6ppm

See page 72 for performance details

TECHNOLOGY Colour inkjet • MAXIMUMPRINT
RESOLUTION 600x1,200dpi • MAXIMUMOPTICAL SCAN
RESOLUTION (OUTPUT BIT DEPTH) 1,200x1,200dpi (24-bit)

• DIMENSIONS 229x464x390mm • WEIGHT 8.05kg •
MAXIMUMPAPER SIZEOne year RTB •
DETAILSwww.hp.co.uk • PART CODE J7K33A

SPECIFICATIONS

⬆ The OfficeJet Pro 6960’s features include automatic duplex printing, and wired and wireless networking

This is a swift printer, completing our 25-page mono test at
a rate of 15.6ppm and our colour graphics test at 4.7ppm

Colour page cost

Mono page cost
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www.logitech.com/group

Logitech
GROUP
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The amazinglyaffordable
video conferencing system
foryourmid- to large-size
meeting rooms

GROUP MSRP:

£999.00/€1’199.00
£1’248.00/€1’499.00 with expansion mics
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THE GTX 1060 isn’t just competing against
the AMD Radeon RX 480 (see below); Nvidia
has made the lofty claim that it can stand up
to the mighty GeForce GTX 980, which cost
well over £400 when it launched in 2014.
The 6GB of VRAM is encouraging, though

the 1,280 CUDA cores is a big drop from the
GTX 980’s 2,048 – it’s up to the Pascal
architecture to make up the difference in

NVIDIA GeForce GTX 1060
★★★★★
£275 • From www.geforce.co.uk

VERDICT
Premium performance at a competitive price, this
is the card to buy for 4K and VR gaming on a budget

MID-RANGE GRAPHICS CARD

MID-RANGE GRAPHICS CARD

efficiency. GPU-Z measured the GTX 1060’s
memory bandwidth at 192.2GB/s, compared
to the GTX 980’s 288.4GB/s.
Nevertheless, in our benchmarks, the GTX

1060 distinguished itself. It produced a blazing
130fps in Dirt Showdown at 1,920x1,080
resolution and Ultra quality settings – that’s
3fps higher than both the GTX 980 and the
even more powerful GTX 980 Ti managed.
It also produced 97fps at 2,560x1,440, while

at 3,840x2,160 it scored 54fps, just 4fps short
of the GTX 980. It’s easy to dismiss marketing
bluster, but it seems Nvidia is right in saying
that these two cards are evenly matched.
In the more demanding Tomb Raider test,

our GTX 1060-powered PC sailed to 102fps at
1,920x1,080, 68fps at 2,560x1,440 and 33fps at
3,840x2,160, all using Ultimate quality settings
and FXAA. Dropping to High pre-sets saw 4K
performance shoot up to 63fps.
Even in the brutal Metro: Last Light Redux

running at Very High settings, it’s hard to fault

– 49fps at 1,920x1,080, 28fps at 2,560x1,440
and 12fps at 3,840x2,160 are all good for a
single GPU at this price, even if the latter two
aren’t playable in themselves. You can still get
close to 60fps with some tweaking.
All in all, these remarkable results generally

beat the RX 480. Nvidia’s card also did better
in the SteamVR Test, with a score of 7.9.
The Pascal architecture has a few benefits

for HTC Vive and Oculus Rift owners the RX
480 can’t match. The big one is multiscreen
projection, which reduces the amount of
rendering required to show VR scenes.
The lack of SLI support is a shame, but

that’s the only downside we can think of. For
£275 (£240 if you go for a partner card) you
get high-end performance, excellent efficiency
(temperatures peaked at 71°C), G-Sync and
HDR gaming support, VR optimisation and
decent 4K capability. The RX 480 is cheaper,
but this exceptional GPU is the better buy.

James Archer

IF THE GTX 1060 (above), is about cramming
as many features into an affordable GPU as
possible, the RX 480 is more about pushing
the price-to-pixels ratio while committing even
harder to the ideals of a ‘budget’ card. As a
result, it lacks some of its competitor’s bells
and whistles, but is notably cheaper – the 8GB
version we tested costs just £229, while the
4GB edition is a paltry £180.

AMD Radeon RX 480
★★★★★
£229 • From www.ebuyer.com

VERDICT
Cheaper but almost as powerful as its main rival,
the RX 480 is perfect for cash-strapped gamers

Armed with 256GB/s memory bandwidth
and 2,304 GCN 4.0 cores running at 1,126MHz
(boosting up to 1,266MHz), the RX 480
actually squeezed a few frames per second
more out of Dirt Showdown on Ultra settings:
134fps at 1,920x1,080, 98fps at 2,560x1,440
and 55fps at 3,840x2,160. In Tomb Raider, the
RX 480 managed 92fps at 1,920x1,080, 63fps
at 2,560x1,440 and 31fps at 3,840x2,160 –
though we increased this final result to 66fps
by switching to High quality settings.
It produced 45fps at 1,920x1,080 in Metro:

Last Light Redux, running at Very High
settings. At 2,560x1,440, it dropped to 26fps,
so we disabled SSAA to get it back up to a
playable 50fps. Switching to 3,840x2,160
meant our PC could output just 10fps.
The lack of features (such as Nvidia’s

multiscreen projection) hasn’t had a huge
impact on the RX 480’s VR-readiness; our test
PC still scored 6.7 in the SteamVR

Performance Test, just 1.2 below the GTX 1060.
It’s a capable card for VR gaming, which is a
wonderful thing to say about a £229 GPU.
Still, the GTX 1060 is slightly superior in

the efficiency stakes as well. We measured the
RX 480’s power draw peak at 119.2W, around
79.5% of its 150W TDP, but that’s still higher
than the GTX 1060’s effective peak of 113.4W.
AMD’s card also reached 76°C under load, five
degrees hotter than the GTX 1060. That said,
the RX 480 is quieter, so it’s not a bad
trade-off. It also supports AMD CrossFire, so
you can have two RX 480s working in tandem,
as well as AMD FreeSync and HDR gaming.
Overall we prefer the slightly brawnier GTX

1060, but the RX 480’s lower price and
4K-ready performance remain an excellent
combination. If your budget is tight enough
that you really can’t stretch to a few pounds
more, this will make a fantastic alternative.

James Archer

SPECIFICATIONS

SPECIFICATIONS

Dirt Showdown

Dirt Showdown

Metro: Last Light

Metro: Last Light

Tomb Raider

Tomb Raider

Reference

Reference

+50

+50

+100

+100

-50

-50

0%

0%

49fps

102fps

130fps

45fps

92fps

134fps

See page 72 for performance details

See page 72 for performance details

GPU Nvidia GeForce GTX 1060 • MEMORY 6GB GDDR5 •
GRAPHICS CARD LENGTH 250mm • WARRANTY Three
years repair and replace • DETAILSwww.geforce.co.uk •
PART CODE GTX 1060

GPU AMD Radeon RX 480 • MEMORY 8GB • GRAPHICS
CARD LENGTH 243mm • WARRANTY Three years RTB •
DETAILSwww.amd.com • PART CODE RX 480 8G

ery High settings, it’s

h 256GB/s memory bandwidth Performance Test, just 1.2 below
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WINDOWS 10WASN’T just a chance for
Microsoft to redeem itself after the horrors of
Windows 8, it was also an opportunity to
completely revamp the way OS upgrades
worked. No longer would there be a period
of years of relative inactivity before a big
new launch; this method would be replaced
with regular, free updates.
The first free upgrade, the Anniversary

Update (AU), hit our computers at the start
of August. If you haven’t upgraded yet,
here’s what you can expect – and we’ll tell
you whether it’s worth the effort.

INTERFACE TWEAKS
It’s fair to say that Windows 10 pretty
much nailed it, keeping the best aspects of
Windows 8 (yes, there were some, such as
its stability) and reinstating all the features
that people loved from Windows 7. It wasn’t
perfect, though, and the AU is as much
about tweaking the experience as it is about
delivering loads of new features.
Some of the first things that you’re likely

to notice are the interface tweaks, which
make Windows 10 that little bit easier to use.

MICROSOFT
Windows 10
Anniversary
Update

★★★★★
Free upgrade •
From www.microsoft.com

VERDICT
A step in the right direction, the Anniversary
Update takes what was great about Windows
10 and improves the experience

OPERATING SYSTEM UPDATE

This means that you get Cortana on the
Lock Screen, for example, so you can set
reminders or ask simple questions without
having to unlock your computer (Cortana will
not give out personal details in this mode).
As with other personal assistants, the
drawback is always how comfortable you feel
talking to your computer, and it’s arguable if
it’s actually quicker to perform a task the
old-fashioned manual way.
A new Dark Mode theme has been

added, too. With its greater contrast, Dark
Mode will make Windows 10 easier to see
for some people.
Microsoft has also added what it calls

Chasable Live Tiles. With the first version of
Windows 10, Live Tiles would show a preview,
such as the latest news story. However,
clicking the Tile would only take you to the
home screen of the app, not the bit of
information; Chasable Live Tiles lets you jump
straight to the information. Developers have

to implement the Chasable feature, so it’s
going to take a while for full support.
The Action Center gets a slight revamp,

too. Now the Notification Area icon will show
you how many notifications you have to
deal with. In the Action Center, notifications
have more detail and better pictures, the
quick actions (to enable flight mode and
so on) can be rearranged, and you can
customise which ones you see.
In the Start menu, the ‘All apps’ option is

gone, replaced instead with a single list of all
applications. This makes getting to apps faster
than before. To aid navigation, Microsoft has
included a Recently added section at the top
of the menu, so you can quickly find anything
you’ve just installed. It’s a neater layout than
before, but it’s frustrating that Microsoft has
used the Start menu to advertise paid-for
apps. Yes, you can remove app suggestions,
but we don’t think you should have to.

EDGE BROWSER
The Edge browser was a big improvement in
speed and reliability over the ageing Internet
Explorer, but the first release lacked extension
support. Extensions are an important part of
a browser, letting you add new features, such
as seeing how many unread messages you
have in Gmail, or being able to check spelling
and grammar using Grammarly. With the AU,
Edge finally gets extension support.
That’s the good news, but the bad news

is that the list of extensions is rather poor at
the moment: just 13 at the time of writing.
Microsoft has written a tool to make it easier
for developers to convert Chrome extensions
to Edge extensions, but for now, Chrome
maintains the browser advantage.

TABLET MODE
Windows 10 was designed to work brilliantly
with 2-in-1 devices, providing an OS that
could swap seamlessly between a tablet
interface and a standard desktop interface.
Largely, Windows 10 got this right and we’ve

The refined Start menu
is clearer, and it’s faster
to find all your apps

Dark Mode improves
contrast, making
it easier for some
people to see the UI
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SPECIFICATIONS
MINIMUMCPU 1GHz or faster • MINIMUMGPU DirectX 9
or later withWDDM 1.0 driver • MINIMUMRAM 1GB
(32-bit), 2GB (64-bit) • HARD DISK SPACE 16GB (32-bit),
20GB (64-bit)

seen plenty of high-quality 2-in-1 devices.
With the AU, Microsoft wants to take this
further and has tweaked the tablet interface
a little to make it easier to use.
Undocking your 2-in-1 device will let it

switch automatically to tablet mode as before,
but the interface has been tweaked. With the
original release, the All apps menu squeezed
everything into a single column. With the AU,
the All apps view spreads out over the entire
screen, using all the display. This is much
more like Windows 8’s Start menu, although
that one scrolled horizontally and the
Windows 10 menu scrolls vertically. That may
seem a minor change, but holding a tablet
and scrolling vertically with a thumb is much
easier than trying to scroll horizontally.
The hamburger menu on the left has

been tweaked, too. In Settings, you can now
choose which folders you want to display as
shortcuts. Well, you can choose from a list,
that is, as Microsoft won’t let you add your
own folder shortcut. That’s a little
disappointing and we can’t think
of a single technical reason why
this is the case.
The hamburger menu will also

show you any apps that you’ve
pinned to the Start menu, which
makes navigating to your most
commonly used apps easier. As
with the initial release, all apps
(Desktop or modern Windows
ones) can be run from tablet
mode, with Desktop apps
automatically going full screen.
Not only does this mean that
you can run everything from
one place, but switching back
to Desktop mode keeps the
same apps open.
One thing that felt slightly out

of place with Tablet mode was
the Taskbar. Now you can choose
to hide the Taskbar in Tablet mode only, with
it sliding out of view. It makes Windows feel
much more natural when used as a tablet.
You can still just swipe up from the bottom
of the screen when you want the Taskbar.

WINDOWS INK
With the increase in Windows 10 tablets,
there’s also an increase in the number that
support pens. With the AU, Microsoft is

helping pen adoption with the new Ink
Workspace. Appearing as an icon next to
the Clock if you have a pen-enabled tablet (if
you don’t, you can right-click the Start menu
and show the option manually), Ink adds
some new apps, plus shortcuts to pen-
enabled apps on your computer.
The new apps include a pen-enabled

version of Sticky Notes; Sketchpad, for
drawing; and Screen Sketch, which lets you

annotate a full-screen grab of your
Windows Desktop.
Bundling all of this together

makes it much quicker and easier
to use a pen. This can only be a
good thing, as pen input is a
brilliant way to interact with a
computer, from quickly making a
sketch to taking notes in a faster
and more natural way.

BUGS AND ISSUES
Big updates to software don’t
always go well, and Windows 10 AU
has had its fair share of problems.

First, quite a few people have
had issues with the AU update
causing their computer to freeze.
Apparently, the issue affects
people that have Windows 10
installed on an SSD. In late
August, Microsoft’s advice
was to roll back to a previous
version of Windows (see tinyurl.
com/Win10AUfreeze) while it
works on a solution.
A second problem was that

the update has broken lots of
webcams. In order to let multiple
apps access cameras at the same
time, such as for using facial
recognition to unlock your
computer automatically,

Microsoft had to disable the .H264 and MJPEG
video codecs. Unfortunately, this stopped
many cameras from working, and a fix wasn’t
expected until some time in September, after
this magazine had gone to print.

VERDICT
The Windows 10 Anniversary Update is an
important milestone in the development of
Windows. Microsoft has listened to the initial
feedback it received about Windows 10 and
improved the interface and features to get its
most important OS ever into shape.
While the updates may seem fairly minor,

the overall experience has been improved, and
it sets up the operating system for bigger and
better things in the future. We recommend
that all Windows 10 users install it.

David Ludlow

Screen Sketch lets you
annotate a full-screen
grab of your Windows
10 desktop

Tablet mode’s Start
menu now takes up
more room

Edge finally has extensions,
although the selection is
currently rather limited
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SO YOU’VE TAKEN the plunge to Windows 10, but you’ve noticed
that the new Mail app is a bit lacking. The truth is that resident email
applications have started to become less common in recent years.
As operating systems become more fragmented, and more and more
people use tablets, you’d be forgiven for thinking that webmail was

the only show in town. But far from it. There are still some alternatives
to your old faithful Outlook Express to be had.
Here are four of them. Outlook 2016 is the newest version of the

old faithful, Thunderbird is perhaps the best-known alternative, plus
we’ve picked out two of our favourites, the younger pretenders.

Emailclientsshootout
Chris Merriman puts four of the most popular email clients to the test

ALTHOUGHMICROSOFT OFFICE has been
as much about web clients in recent years
with Office 365, your subscription also gives
you access to the desktop versions, among
them the latest, shiniest version of Outlook.
You get the web client too, which will be

familiar if you are an Outlook.com user. But
the desktop client is a wonder to behold.
Perhaps the most useful feature is Ask Me, a
modern equivalent of the much-maligned
Clippy assistant. With it, any function can be
performed in plain English, for example typing
‘Compact my Mailbox’ rather than going
through the menu system. It can also deal
with less jargon-filled sentences such as
‘make big mail file get smaller’.

THUNDERBIRD HAS NOT had an easy ride of
late, with the decision announced in late 2015
that it should be ‘decoupled’ from the Firefox
browser, also owned by Mozilla, as it was
wasting swathes of enthusiastic developers’
time that could be spent on the browser.
It has since had a reprieve of sorts, but

even so, it leaves behind a rather sad, clunky
corpse of a Norwegian Blue. It feels old. It
looks as if it’s still based on Firefox circa 2008,
though the current edition, Thunderbird 45,
became stable as recently as April this year.
On first run, it offers to set you up with a

new email address from a partner, a subtle
piece of adware. As for setting up your own
addresses, it’s a lot easier than it used to be,
but it doesn’t have the same amount of server

MICROSOFT Outlook 2016
★★★★★
From £5.99 per month; £60 per year • From www.office.com

MOZILLA Thunderbird
★★★★★
Free • From www.mozilla.org

VERDICT
It really has come of age, but is let down by
its pricing model

VERDICT
Looking tired and feeling old, this dog has had its day

There’s also the Clutter box, which moves
less important stuff out of the main inbox to
help you see the urgent missives. The trouble
with this is that while it learns, you’ll need to
constantly check Clutter’s judgement, lest you
should lose something important.
Outlook looks great, with smooth and

responsive menus. The glitches in setup that
could leave a user frustrated or accidentally
deleting years of mail off the servers have
gone, and the fonts are clear and easy to read.
There’s also fantastic integration with

other parts of Microsoft Office, and recently
added features such as one-click archiving
and use of the @ symbol to get an individual’s
attention in the midst of a long thread.

information as other clients, so prepare to
type in a lot of addresses and ports by hand.
It’s worth noting that importing from Outlook
is listed as not working properly, so you may
have problems if you’re looking for an
alternative to your ageing Microsoft client.
We’re reminded that it’s ‘packed with

features’, but on closer inspection they’re
vestiges of internet history. RSS feeds.
Newsgroups. Chat clients that no longer work.
Many of these can be resolved with the

Add-ons library, and given Thunderbird’s age
and its community engagement, there’s
usually a way of doing what you want if you
know what you’re looking for. Remember that
as with web browsers, one dodgy extension
can impair the core application’s performance.

It’s also the only cross-platform option
here. There are seamless transitions between
the Windows version, and the iOS and
Android clients.
But – and it’s a big but – Outlook 2016 is

expensive. It’s available as part of Office now,
and so even its cheapest form will only last
you a year. You do get the entire suite, 1TB of
OneDrive, one hour a month of Skype calls
and a constantly upgrading package, though,
which makes it relatively decent value.

It’s not fully clear what the future holds for
Thunderbird. For the moment, Mozilla is
giving it a home, but it’s more sleeping on the
couch than permanent resident and
eventually it will be transferred to as-yet
unnamed new ‘owners’. As such, we hope the
move will signal a revival for the email client,
as one is desperately needed
A lot of people still have a lot of love for

Thunderbird, and also recognise the need for
an open-source email client, and we entirely
agree. Sadly, however, it isn’t currently looking
like a viable product for the modern user.

SPECIFICATIONS

SPECIFICATIONS

OS SUPPORTWindows 7/8.x/10, with versions for Mac,

Android, iOS andWindowsMobile • HARD DISK SPACE
896MB (includes entire Office Suite)

OS SUPPORTWindows, Linux • HARD DISK SPACE 82.9MB
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It’s not difficult to see why Mailbird is our winner in this test. Of the
four clients, it’s the one that has evolved the best. There’s a lot of
talk about the ‘post-email age’ and Mailbird is the best example of
adapting to this without compromising on core functionality.

Sadly, we can see why Mozilla has wanted to put Thunderbird
out to pasture for so long. It’s long in the tooth and needs more
TLC than a client that is barely used by businesses demands.
Here’s hoping a community future will revive its fortunes.

VERDICT

MAILBIRD IS NOT just a reasonably priced
alternative for Windows users, it actually
takes the whole process of desktop
communication on in leaps and bounds
from the old guard.
Compatibility with POP3, IMAP and even

Exchange is seamless, making setup a doddle.
We’re reviewing the Pro Edition, which
offers a unified view of your mailboxes in
one adjustable view with a host of themes.
We went with a Star Wars look.
Where Mailbird really comes into its own

is not the fact that it’s integrated, but that it’s
completely integrated. Little touches specific
to particular email clients are catered for,
such as the ability to archive instead of
deleting or assigning to a specific folder.

EM CLIENT HAS been around for quite a few
years now and was the first to really exploit
the gap in the market for an Outlook
alternative. It’s the nearest in terms of feature
set, with the added bonus of a chat client.
Sadly, as with Thunderbird, the latter has

suffered as most chat platforms don’t have an
API any more, but it’s still a nice touch.
What you’re left with is an incredibly neat

and configurable all-in-one calendar, email,
task and contact app that continues to
adapt to meet the needs of its users. More
recent versions have seen touchscreen
compatibility optimised, and there are lots of
nice touches, such as a deduplicator for
multiple events or contacts, thus
removing one of the main frustrations of
having multiple accounts on the go.
Setup is fantastically easy, and it’s

noticeable how much easier it has become

MAILBIRD Mailbird Pro 2.0
★★★★★
$12 (£9) per year or $45 (£34) lifetime

(Lite version free) • From www.getmailbird.com

EM CLIENT eM Client 7
★★★★★
Free (Pro edition £30 one-off; volume discounts available) •
From www.emclient.com

VERDICT
A fantastic all-rounder at a bargain price

VERDICT
The nearest to an Outlook clone, with some
lovely touches to keep it fresh

In order to do that you need a
good search tool, and Mailbird
has that in spades. Options from
Google’s experimental Inbox also make it in
as well, such as Snoozing mails. You can even
tell it your ‘hours of business’ to avoid being
disturbed by emails in your downtime.
But where Mailbird becomes truly

transcendent is its integration with third-party
services. In some cases these are simply
tabbed shortcuts to web apps, but it doesn’t
matter. It allows you to have all your
productivity software a single click away.
Everything is covered here from Google

Calendar to Evernote to Slack – all tabbed
and integrated and at your fingertips in a
much more logical way than hidden in a tab

since we first saw eM Client over 10 years
ago. This is a product that is still receiving
some serious investment.
Email services can be viewed either as a

combined inbox or as separate views, with
options to turn conversations on or off.
But what’s really striking is how customisable
the interface is. Everything from the
colour scheme to the number of alerts you
receive is completely controllable.
We found it a little fiddly to set up

Exchange support, but we got there. We can
also confirm Google Apps support is available,
along with POP3 and IMAP support.
One thing we particularly love about eM

Client is that it’s essentially free. The extra
30 quid buys you VIP support and a licence
for commercial use, but the only real
difference in functionality is that the free
version limits you to just two accounts.

in your browser, plus you have the advantage
of popup notifications, on your own terms.
Social networks including Facebook and
Twitter are also supported.
The free version is available in our Cover

Gift Resources (see page 77) so you can try
before you buy, but we’ve reviewed the Pro
edition of Mailbird purely on its own merits.
It fills a massive gap in the market and is a
worthy Best Buy winner.

What you don’t get, sadly, is add-ons.
Apart from a few colour schemes, eM Client
either does what you want or it doesn’t – no
additions are allowed. But there is an
extremely thorough support team who take
on board feedback and suggestions, and
provide lightning-fast solutions to any issues
you may be facing.
When you look at how simply and

elegantly our other youngster, Mailbird, has
got around the problem of the post-email age
with the use of web interfaces, it’s tempting
to see eM Client as over-engineered, but the
fact is it’s attractive, sturdy, incredibly
professional and the best like-for-like
replacement for Outlook you’ll find.

SPECIFICATIONS

SPECIFICATIONS

OS SUPPORTWindows XP and above • HARD DISK
SPACE 50MB

OS SUPPORTWindows XP/Vista/7/8/10 • HARD DISK
SPACE 153MB
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PCs

01A basic PC costing around £350 will
be able to run everyday office,

multimedia and education software and will
easily cope with surfing the internet. It might
even be able to run some modern games.
Many PCs can be sold either with or

without a monitor. If you don’t like the
display that the manufacturer is offering,
you can always use your current one, or
buy another one separately.

02 If you want to play games, you’ll
have to upgrade the graphics card.

Budget cards such as the Nvidia GeForce GTX
950 will cope well with many 3D games, but
to play the latest 3D games smoothly (and
enjoy the best-quality graphics) it’s worth
upgrading to a more powerful card such as
the Nvidia GeForce GTX 970.

Choosing a... PC system
03 All modern PCs come with at

least a dual-core processor and
are capable of most tasks. Anyone who
regularly undertakes demanding tasks
such as video editing and encoding
should consider a quad-core or even a
hex-core processor.

04 There are plenty of good reasons to
upgrade the PC’s memory or hard

disk. If you’ll use your PC for gaming, video
editing or other demanding tasks, you’ll
need at least 8GB of RAM and a large hard
disk; 1TB should suffice. Many new PCs have
an SSD, which speeds up the time it takes for
your PC to boot and programs to load.

05 Having plenty of USB ports is
always useful, as most computer

peripherals attach to these ports. Most
new PCs come with the latest USB3 ports,
which provide faster data transfers when
used with supported devices than the
older USB2 standard.

06Most new PCs now come with
Windows 10 pre-installed. Don’t

be too easily swayed by the inclusion of
other software, though, as it may be that
you’ll never use it.

07While most PCs come in cases
of a similar size, some have more

compact mini tower or mini PC cases.
These smaller PCs will fit under your TV
or on your desk more easily, but bear in
mind that they’re significantly harder to
upgrade than full-size machines.

YOYOTECH Warbird RS10
★★★★★
£730 • www.yoyotech.co.uk

CHILLBLAST Fusion Everest
★★★★★
£950 • www.chillblast.com

If you’re after the
complete package,
Yoyotech has

managed to squeeze in everything
you’ll need for a gaming PC, including a powerful quad-core CPU,
mid-range graphics and a decent monitor. Yoyotech has also
updated the chassis and motherboard since our review.

Thanks to the inclusion of
AMD’s great-value Radeon RX
480 graphics card, the Chillblast

Fusion Everest offers VR and even 4K gaming
capability at a tempting price. You also get a
brilliant SSD/SSHD combo, a versatile range of
ports, and a lovely black and red case to house it all.

PROCESSORQuad-core 4.4GHz Intel Core i5-6600K (overclocked) • RAM 8GB • FRONT USB
PORTS 2x USB3 • REAR USB PORTS 6x USB3 • TOTAL STORAGE 1TB hard disk • GRAPHICS
CARD 2GB Nvidia GeForce GTX 960 • DISPLAY 22in Iiyama ProLite E2283HS • OPERATING
SYSTEMWindows 10 Home • WARRANTY Three year (one year parts & labour RTB, two years
labour RTB) • DETAILSwww.yoyotech.co.uk • PART CODE ER0815WRS10 FULL REVIEW Nov 2015

PROCESSORQuad-core 4.4GHz Intel Core i5-6600K • RAM 8GB • FRONT USB PORTS 2x USB3 •
REAR USB PORTS 2x USB2, 2x USB3, 1x USB3.1, 1x USB Type-C • TOTAL STORAGE 250GB SSD,
1TB SSHD • GRAPHICS CARD 8GB AMD Radeon RX 480 • OPERATING SYSTEMWindows 10
Home • WARRANTY Five years RTB including two years collect and return •
DETAILSwww.chillblast.com • PART CODE Fusion Everest • FULL REVIEWOct 2016

PALICOMP
AMD Avenger
★★★★★
£500 • www.palicomp.co.uk

SCAN 3XS Z170
Performance GTK6
★★★★★
£1,057 • www.scan.co.uk/3xs

It’s not the most stylish or
upgradable PC, but the AMD
Avenger manages astounding frame

rates in 1080p games for a £500 system. It has premium-grade
storage, too, combining a 1TB hard disk with a speedy 240GB SSD.

An incredibly powerful Skylake
system that can cope with just
about any desktop task, and can handle gaming at

2,560x1,440. The Z170 motherboard is future-proof too, with USB 3.1
and an M.2 slot for PCI-Express storage.

PROCESSORQuad-core 4GHz AMD Athlon X4 880K (overclocked) • RAM 8GB • FRONTUSB
PORTS 2x USB3 • REARUSB PORTS 4x USB2, 2x USB3 • TOTAL STORAGE 240GB SSD, 1TB hard
disk • GRAPHICS CARD 4GB Palit GeForce GTX 960 • OPERATING SYSTEMWindows 10 Home
64-bit • WARRANTY Three years RTB • DETAILSwww.palicomp.co.uk • PART CODEKAV3 •
FULL REVIEWAug 2016

PROCESSORQuad-core 4.6GHz Intel Core i5-6600K (overclocked) • RAM 8GB • FRONTUSB PORTS
4x USB3 • REAR USB PORTS 2x USB3.1, 1x USB Type-C, 2x USB2 • TOTAL STORAGE 256GB SSD,
1TB hard disk • GRAPHICS CARD 4GB Nvidia GeForce GTX 970 • OPERATING SYSTEMWindows
10 Home • WARRANTY Three years parts cover: first year onsite, years two and three RTB •
DETAILSwww.scan.co.uk/3xs • PART CODE Performance Z170 GTK6 • FULL REVIEW Nov 2015

NEW
ENTRY



57ISSUE 345 | COMPUTER SHOPPER | NOVEMBER 2016

LAPTOPS

01A basic laptop costing around £300
will run everyday office, multimedia

and education software, but it won’t be
suitable for 3D gaming or processor-intensive
tasks such as video editing. Many laptops at
this price have a 15.4in screen and weigh
around 2.4kg, so they’re best used around
the house and for occasional journeys.

02 If you want to play modern
games, you’ll need a laptop with a

dedicated graphics chip such as the Nvidia
GeForce GTX 960M. Good gaming laptops
tend to have large 17in screens and weigh
around 3kg, so they’re best suited to use
at home.

03 If you want a laptop that you can
take everywhere, look for a model

Choosing a... Laptop
that weighs less than 2kg. For the best
portability, buy one that has an 11in or 13in
screen. In general, the smaller and lighter the
laptop, the more expensive it is, especially if
it has plenty of processing power.

04 Battery life is extremely important
for a laptop, particularly if you’ll be

carrying it around. We’d expect all but the
biggest and heaviest to last for at least five
hours on a single charge, but for an ultra-
portable that you carry everywhere, eight
hours and above is more desirable.

05 Laptops use mobile versions of
processors to conserve power,

and these lag behind desktop chips when
it comes to performance. For a budget
Windows laptop, an Intel Core i3 processor

will do the job, but if you want better
performance, you should look for an
Intel Core i5 or Core i7 model instead. We
recommend a minimum of 4GB of RAM,
although 8GB is better for multitasking.

06Most budget and mid-range laptops
use a mechanical hard disk for

storage. You’ll want at least 500GB, but
1TB or more is better. Solid-state drives
(SSDs) have faster performance, making
your computer quicker to boot and more
responsive. They have lower capacities,
though. You’ll need at least 128GB.

07 Netbooks are a type of small,
low-cost ultra-portable laptop.

They’re fine for light use, but avoid them if
you want to do complicated tasks.

MICROSOFT Surface Book
★★★★★
£2,249 • www.microsoft.com/surface

Microsoft’s first laptop
combines a superb display
and powerful components

to create one of our favourite
Windows laptops in some
time. The eye-watering price
is a sticking point, but is
worth it if you opt for the
discrete Nvidia GPU.

PROCESSOR Dual-core 2.6GHz Intel Core i7-6600U • RAM 16GB • DIMENSIONS 312x232x23mm
• WEIGHT 1.6kg • SCREEN SIZE 13.5in • SCREEN RESOLUTION 3,000x2,000 • GRAPHICS
ADAPTOR Unspecified Nvidia GeForce GPU • TOTAL STORAGE 512GB SSD • OPERATING
SYSTEMWindows 10 Pro • PARTS AND LABOURWARRANTYOne year RTB • DETAILS
www.microsoft.com/surface • PART NUMBER Surface Book • FULL REVIEWMay 2016

DELL XPS 15
★★★★★
£1,649 • www.dell.co.uk

The new Dell XPS 15
is the ultimate
Windows 10

laptop. From its superbly
vibrant and accurate
InfintyEdge touchscreen display
to its top-notch performance, it’s the new
laptop to beat and even puts Apple’s 15in MacBook
Pro to shame.

PROCESSORQuad-core 2.6GHz Intel Core i7-6700HQ • RAM 16GB • DIMENSIONS
357x235x17mm • WEIGHT 2kg • SCREEN SIZE 15.6in • SCREEN RESOLUTION 3,840x2,160 •
GRAPHICS ADAPTOR Nvidia GeForce GTX 960M • TOTAL STORAGE 512GB SSD • OPERATING
SYSTEMWindows 10 Home • PARTS AND LABOURWARRANTYOne year next business day •
DETAILSwww.dell.co.uk • PART NUMBER BNX5515 • FULL REVIEW Apr 2016
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SMARTPHONES

01 A smartphone’s operating system
(OS) dictates its basic features and

which third-party software you can install.
There are three main contenders: Apple’s
iOS, which is found on the iPhone, Google’s
Android, which is used by various handset
manufacturers, and Windows Phone, which
is mainly used on Lumia phones. Apple iOS
and Google Android have the most apps
available but Windows Phone is slowly
catching up.

02All smartphones have colour screens,
but their resolutions vary. Basic

models have 800x480 pixels, but text can be
indistinct. Look for a display that has at least
1,280x720 pixels so it’s easy to browse web

Choosing a... Smartphone
pages. Don’t worry too much about built-in
media players or Office document editors;
you can always install apps to replace these
with better versions later.
The image quality of smartphone cameras

has improved tremendously in recent years,
and resolutions have increased to as high as
20 megapixels.

03Very few modern smartphones have a
physical keyboard for entering text;

they almost exclusively use touchscreens
now. Physical keyboards can aid heavy
emailing, but today’s touchscreen keyboards
work just as well.
Android smartphones and iPhones

running iOS 8 or 9 allow you to install a

variety of custom onscreen keyboards so
you can find one that suits you.

04 Be careful when choosing a contract.
Look for one that includes a large

data allowance if you want to use the
internet regularly or you’ve set your phone
to synchronise your contacts, calendar and
email through online services.
Built-in Wi-Fi can help you avoid high data

charges by connecting to the internet
through wireless hotspots when you’re out,
or your router when you’re at home. Android
and iPhone handsets can operate as wireless
hotspots, letting you connect your laptop to
the web over your mobile data connection.
There may be an extra charge for this.

SONY Xperia Z5 Compact
★★★★★
£350 SIM-free; free on £24-per-month
contract • www.argos.co.uk (SIM-free);
store.virginmedia.com (contract)

With its excellent screen, superb
performance, long battery life and
great camera, the Z5 Compact is

the complete pint-sized package.

PROCESSOROcta-core 2GHz Qualcomm Snapdragon 810 • SCREEN SIZE 4.6in • SCREEN
RESOLUTION 1,280x720 • REAR CAMERA 23 megapixels • STORAGE 32GB • WIRELESS
DATA 4G • DIMENSIONS 127x65x8.9mm • WEIGHT 138g • OPERATING SYSTEM Android 5.1 •
DETAILSwww.sonymobile.com • PART CODE E5823 • FULL REVIEWMay 2016

SAMSUNG Galaxy S7
★★★★★
£509 SIM-free; free on £37-per-month contract •
www.carphonewarehouse.com

Samsung’s latest flagship is the best
Android smartphone money can buy. It’s
not cheap, but you get superb build quality, an

excellent display, top-tier performance and outstanding battery life.

PROCESSORQuad-core 2.3GHz Samsung Exynos 8890 • SCREEN SIZE 5.1in • SCREEN
RESOLUTION 2,560x1,440 • REAR CAMERA 12 megapixels • STORAGE 32GB/64GB •
WIRELESS DATA 4G • DIMENSIONS 142x70x7.9mm • WEIGHT 152g • OPERATING SYSTEM
Android 6.0 • WARRANTYOne-year RTB • DETAILSwwww.samsung.com/uk • PART CODE
SM-G930F • FULL REVIEW Jun 2016

LG G5
★★★★★
£500 SIM-free, £34-per-month contract •
www.carphonewarehouse.com

MOTOROLA Moto G (3rd Gen)
★★★★★
£160 SIM-free; free on £14.50-per-month contract •
www.johnlewis.com (SIM-free),
www.tescomobile.com (contract)

Iffy UI aside, the LG G5 has a
removable battery, wide-angle camera
lens and superb performance, while its

clip-on upgrade modules can add better speakers, a
backup battery and even a 360˚ camera.

The 3rd Gen Moto G has an improved
camera, longer battery life and an
all-new design, making it our go-to

budget smartphone.

PROCESSOROcta-core 2.2GHz Qualcomm Snapdragon 810 • SCREEN SIZE 5.3in • SCREEN
RESOLUTION 2,560x1,440 • REARCAMERA 16 + 8megapixels • STORAGE 32GB •WIRELESSDATA
4G • DIMENSIONS 149x74x7.7mm •WEIGHT 159g • OPERATINGSYSTEMAndroid 6.0.1 •WARRANTY
One year RTB • DETAILSwww.lg.com/uk • PART CODE LG-H850 • FULL REVIEW Jul 2016

PROCESSORQuad-core 1.2GHz Qualcomm Snapdragon 410 • SCREEN SIZE 5in • SCREEN
RESOLUTION 1,280x720 • REAR CAMERA 13 megapixels • STORAGE 8GB • WIRELESS DATA 4G •
DIMENSIONS 142x72x6.1mm • WEIGHT 155g • OPERATING SYSTEM Android 5.1.1 •
DETAILSwww.motorola.co.uk • PART CODE XT1541 • FULL REVIEW Dec 2015

ONEPLUS 3
★★★★★
£329 • From oneplus.net/uk

The OnePlus 3 is as powerful and well
built as most flagship smartphones, and
lasted nearly 17 hours in our battery test

– one of the best results ever. The Nexus 5X has a better
camera, but the OnePlus 3 beats it in almost every other metric.

PROCESSORQuad-core 2.2GHz Qualcomm Snapdragon 820 • SCREEN SIZE 5.5in •
SCREEN RESOLUTION 1,920x1,080 • REAR CAMERA 16 megapixels • STORAGE 6GB •
WIRELESS DATA 4G • DIMENSIONS 153x75x7.3mm • WEIGHT 156g • OPERATING SYSTEM
OxygenOS (Android 6.0.1) • WARRANTYOne year RTB • DETAILSwww.oneplus.net •
PART CODE A3003 • FULL REVIEWOct 2016

APPLE iPhone SE
★★★★★
£359 SIM-free; free on £23-per-month contract •
www.apple.com/uk (SIM-free);
www.carphonewarehouse.com (contract)

While it lacks the 3D Touch capabilities of
the more expensive iPhone 6s, this tiny
successor to the iPhone 5s exceeds all

expectations. It’s fast, light and includes a lovely 12MP camera.

PROCESSOR Dual-core 1.8GHz Apple A9 • SCREEN SIZE 4in • SCREEN RESOLUTION 1,136x640 •
REAR CAMERA 12 megapixels • STORAGE 16GB/64GB • WIRELESS DATA 4G • DIMENSIONS
124x59x7.6mm • WEIGHT 112g • OPERATING SYSTEM iOS 9 • WARRANTYOne year RTB •
DETAILSwww.apple.com/uk • PART CODE iPhone SE • FULL REVIEW Jul 2016
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01 All tablets rely on an operating system
(OS) to run apps. You have three main

choices: Apple’s iOS, which runs on the iPad,
Android, which Google licenses to various
manufacturers, and Windows 10, which is
slowly becoming more common in hybrid
tablets and convertibles. If you own an Apple
or Google smartphone, you can download
your apps, music and so on to a tablet that
runs the same OS, so it makes sense to stick
with a compatible device.

02 It’s important to pick a tablet that has
a good-quality high-resolution screen.

Many budget tablets have 1,280x800-
resolution displays, but better tablets have
Full HD 1,920x1,080 panels, and we’re

Choosing a... Tablet
starting to see tablets that have even higher
screen resolutions. Some are as high as
2,560x1,600 or even 4K. Entry-level tablets
typically use TN panels, which don’t have
particularly good viewing angles. The viewing
angles of IPS panels are much better.

03 If you want to listen to music, watch
films and play games, make sure your

tablet has plenty of storage. Many tablets
come with 8GB or 16GB of internal storage,
although some budget models have less.
You’ll typically pay more for a higher storage
capacity. Many tablets also have microSD
slots that let you add extra storage, although
you won’t find one on an iPad. This is a cheap
way of boosting storage capacity.

04 Tablets rarely include a SIM card slot.
This means you’ll have to rely on

Wi-Fi to get online, although some tablets
let you access the internet through your
smartphone. If you want mobile access to
the internet, look for 3G- and 4G-ready
devices. These almost always cost more
than Wi-Fi-only models but they’re great
if you use your tablet while commuting
or travelling.

05 Your choice of tablet determines the
apps you can use on it. You may find

that some of the apps you want are available
on iOS but not Android and vice versa.
Windows 10, meanwhile, runs traditional
desktop applications.

TABLETS

SONY Xperia Z4 Tablet
★★★★★
£500 • www.currys.co.uk

NVIDIA Shield Tablet K1
★★★★★
£150 • www.nvidia.co.uk

APPLE iPad Pro 9.7
★★★★★
£499 • www.apple.com/uk

MICROSOFT Surface Pro 4
★★★★★
From £749 • www.microsoftstore.com

It’s expensive, but the Z4 Tablet is a stunning bit of
kit. It’s lighter than the iPad Air 2, has a super-high-
resolution screen with the most acccurate colours

we’ve seen from an LCD panel, runs Android 5 beautifully and has
the longest battery life of any tablet we’ve tested.

An immensely powerful Nvidia
Tegra K1 processor makes this
8in device not just the best

tablet for serious gaming, but one of the best
sub-£200 slates on the market. Battery life is surprisingly good, too.

A smaller, more portable form factor
makes the newest iPad Pro the best yet.
With the same great display and quick A9X processor

as its larger predecessor, its notepad size and compatibility with
the Apple Pencil make it particularly suitable for artists.

The most compelling ‘laptop replacement’ tablet yet.
Thinner, powerful and equipped with a gorgeous
screen, this is a fantastic Windows 10 tablet. The

Surface Pen and optional Type Cover have been improved as well.

PROCESSOROcta-core 2GHz Qualcomm Snapdragon 810 • SCREEN SIZE 10.1in • SCREEN
RESOLUTION 2,560x1,600 • REAR CAMERA 8.1 megapixels • STORAGE 32GB • WIRELESS DATA
4G (optional) • DIMENSIONS 167x254x6.1mm •WEIGHT 389g • OPERATING SYSTEM Android 5 •
WARRANTYOne year RTB • DETAILSwww.sonymobile.com • PART CODE Xperia Z4 Tablet •
FULL REVIEW Aug 2015

PROCESSORQuad-core 2.2GHz 64-bit Nvidia Tegra K1 • SCREEN SIZE 8in • SCREEN RESOLUTION
1,920x1,080 • REAR CAMERA 8 megapixels • STORAGE 16GB • WIRELESS DATA No •
DIMENSIONS 221x126x9.2mm • WEIGHT 390g • OPERATING SYSTEM Android 5.1 •
WARRANTY Two years RTB • DETAILS shield.nvidia.co.uk/tablet/k1 • PART CODE Shield Tablet K1
• FULL REVIEW Jun 2016

PROCESSORDual-core 2.16GHz Apple A9X • SCREEN SIZE 9.7in • SCREEN RESOLUTION 2,048x1,536
• REAR CAMERA 12 megapixels • STORAGE 32/128/256GB •WIRELESS DATA 4G (cellular version)
•DIMENSIONS 240x170x6.1mm •WEIGHT 437g •OPERATING SYSTEM iOS 9.3 •WARRANTY
One year RTB •DETAILSwww.apple.com/uk • PART CODE 9.7in iPad Pro • FULL REVIEW Jul 2016

PROCESSOR Dual-core 2.4GHz Intel Core i5-6300U • SCREEN SIZE 12.3in • SCREEN RESOLUTION
2,736x1,824 • REAR CAMERA 8 megapixels • STORAGE 256GB • WIRELESS DATA No •
DIMENSIONS 292x201x8mm • WEIGHT 1.37kg inc Type Cover and power brick • OPERATING
SYSTEMWindows 10 • WARRANTYOne year RTB • DETAILSwww.microsoft.com/surface •
PART CODE Surface Pro 4 • FULL REVIEW Jun 2016
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PHOTOGRAPHY

PANASONIC Lumix DMC-G7
★★★★★
£500 (inc £50 cashback and 14-42mm kit lens) •
www.jessops.com

FUJIFILM X70
★★★★★
£500 • www.jessops.com

PANASONIC Lumix DMC-FZ330
★★★★★
£449 • www.jessops.com

CANON G7 X Mark II
★★★★★
£549 • www.jessops.com

CANON G9 X
★★★★★
£357 • www.parkcameras.com

NIKON D500
★★★★★
£1,729 • From www.jessops.com

With sophisticated autofocus,
superb controls and 4K video capture, the Panasonic
G7 packs a serious punch for both video and stills.

The X70 is an unusual
mix of retro and modern design with its exposure
dials and articulated touchscreen, but its great image

quality, good price and charming looks is a winning combination.

A bridge camera with a huge
25-600mm zoom range that
maintains a fast F2.8 aperture

across the whole focal range.

The successor to our
favourite camera of 2015, the
G7 X Mark II is another fantastic CSC. A capable 1in

sensor, a tilting touchscreen, a comfortable grip and a big 4.2x optical
zoom; this has all you need to take great photos even in low light.

A tiny compact that can keep
up with heavier SLRs and CSCs when
it comes to image quality, while squeezing in all the

shooting settings and features you’ll need.

You’ll pay a lot for the D500,
the headline model in Nikon’s
cropped-sensor SLR range, but with its stunning

photos, long battery life and heaps of extra features (including
useful wireless upload capability), it’s worth every penny.

SENSOR RESOLUTION 16 megapixels • SENSOR SIZE 17.3x13mm • FOCAL LENGTHMULTIPLIER
2x • VIEWFINDER Electronic (2,360,000 dots) • LCD SCREEN 3in (1,040,000 dots) • OPTICAL
ZOOM (35mm-EQUIVALENT FOCAL LENGTHS) 3x (28-84mm) • 35mm-EQUIVALENT APERTURE
f/7-11.2 • LENSMOUNTMicro Four Thirds • WEIGHT 525g • DIMENSIONS 87x135x108mm •
WARRANTYOne year RTB • DETAILSwww.panasonic.com/uk • FULL REVIEW Nov 2015

SENSOR RESOLUTION 16 megapixels • SENSOR SIZE 23.6x15.6mm (APS-C) • FOCAL LENGTH
MULTIPLIER 1.5x • VIEWFINDER None • LCD SCREEN 3in (1,040,000 dots) • OPTICAL ZOOM
(35mm-EQUIVALENT FOCAL LENGTHS) 1x (28mm) • 35mm-EQUIVALENT APERTURE f/4.2 •
LENSMOUNT Fujifilm XMount •WEIGHT 349g • DIMENSIONS 66x125x47mm •
WARRANTYOne year RTB • DETAILSwww.fujifilm.eu/uk • FULL REVIEW Jun 2016

SENSOR RESOLUTION 12 megapixels • SENSOR SIZE 1/2.3in • VIEWFINDER Electronic (1,440,000
dots) • LCD SCREEN 3in (1,040,000 dots) • OPTICAL ZOOM (35mm-EQUIVALENT FOCAL
LENGTHS) 24x (25-600mm) • 35mm-EQUIVALENT APERTURE f/15.6 •WEIGHT 703g •
DIMENSIONS 93x133x122mm •WARRANTYOne year RTB • DETAILSwww.panasonic.com/uk •
FULL REVIEW Jan 2016

SENSOR RESOLUTION 20 megapixels • SENSOR SIZE 1in • LCD SCREEN 3in (1,040,000 dots) •
OPTICAL ZOOM (35mm-EQUIVALENT FOCAL LENGTHS) 4.2x (24-100mm) • 35mm-EQUIVALENT
APERTURE f/5-7.7 • LENS MOUNT Canon EF-S •WEIGHT 319g • DIMENSIONS 64x108x42mm •
WARRANTYOne year RTB • DETAILSwww.canon.co.uk • FULL REVIEWOct 2016

SENSOR RESOLUTION 20 megapixels • SENSOR SIZE 1in • FOCAL LENGTHMULTIPLIER 2.75x •
VIEWFINDER None • LCD SCREEN 3in (1,040,000 dots) • OPTICAL ZOOM (35mm-EQUIVALENT
FOCAL LENGTHS) 3x (28-84mm) • 35mm-EQUIVALENT APERTURE f/5.5-13.5 •WEIGHT 207g •
DIMENSIONS 62x101x31mm •WARRANTYOne year RTB • DETAILSwww.canon.co.uk •
FULL REVIEW Jun 2016

SENSOR RESOLUTION 21 megapixels • SENSOR SIZE 23.5x15.7mm (APS-C) • FOCAL LENGTH
MULTIPLIER 1.5x • VIEWFINDEROptical TTL • LCD SCREEN 3.2in (2.4 million dots) •
LENSMOUNT Nikon F mount •WEIGHT 860g • DIMENSIONS 115x147x81mm •
WARRANTYOne year RTB • DETAILSwww.europe-nikon.com • FULL REVIEWOct 2016

whe

01 A basic digital camera will suit
someone who wants to take pictures

to view on their computer and create 7x5in
prints. It should cost around £80, but there
may be hidden downsides such as slow
performance and very basic user controls.

02 Spend a little more and you’ll get a
higher resolution. A 16-megapixel

sensor has the potential to produce sharp
prints up to A3 size, but only if it and the lens
are of a suitably high quality. Very high
resolutions in compact cameras tend to
boost noise more than detail levels, so many
of the best models strike a sensible balance
by using a 12-megapixel sensor.
Back-illuminated CMOS sensors tend

to produce less noise than CCDs, but

Choosing a... Digital camera
check our reviews to find out how a
particular model performs.

03 A 3x zoom lens provides you with
reasonable scope for framing your

shots, but a larger range can do wonders
for your photography. Most compact
cameras can manage a 5x zoom, while
pocket-size ultra-zoom cameras can
provide 24x zoom ranges.
Numbers such as 28-105mm tell you the

wide-angle and telephoto limits of the zoom
range. Big zooms require optical image
stabilisation to avoid blur due to camera
shake when zoomed right in.

04Most cameras now have a 3in screen.
Look out for 460,000-dot or

921,000-dot resolutions for a sharper picture.
A touchscreen is useful for moving the
autofocus point.

05 Leave some room in your budget for a
memory card, as the bundled memory

provided with a camera is never enough. A
16GB card costs less than £10. You may also
need to buy batteries.

06 Don’t forget that a camera’s
specification tells you very little

about its image quality. You’ll need to read
our reviews for that. With a compact
camera, we believe the user shouldn’t have
to grapple with complicated controls in
order to take great pictures in a range of
lighting conditions.

NEW
ENTRY
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DISPLAYS

01 A basic 24in LCD monitor costs
around £100. It will be fine for typical

Windows work but is likely to have poor
viewing angles, so you’ll need to sit straight
on for the best picture quality. Its colour
accuracy may not be very good, either.

02 A VGA input lets you use the monitor
with any PC, but the quality may not

be as good as it is over DVI or HDMI. Both
are digital connections and require a
compatible graphics card but they avoid the
need for digital-to-analogue or analogue-to-
digital conversions, which can reduce image
quality. A digital connection achieves the
best picture automatically, so you won’t have
to adjust clock or phase settings as you do
with analogue connections.

Choosing a... Display
Many DVI and all HDMI connections

support HDCP, which lets you watch
protected video content, such as Blu-ray
movies. DisplayPort is becoming more
popular, but you’ll need a graphics card with
a DisplayPort output (mini or full-size) to
use this input on your monitor.

03 A larger monitor will be easier on the
eye and may have a higher resolution.

Most monitors have a resolution of at least
1,920x1,080 (1080p), which provides lots of
room for working with multiple windows at
the same time. For even higher resolutions,
you’ll need a larger display. Some 27in and
30in screens have 2,560x1,600 or even 4K
resolutions. You’ll need a graphics card with
a dual-link DVI output and a dual-link DVI

cable or either HDMI or DisplayPort to use a
monitor at these resolutions.

04 If you want better picture quality,
look for a monitor with a high

contrast ratio. The higher the ratio, the
whiter the whites and the blacker the blacks.
You’ll also be able to see more fine detail in
images with high contrast levels. Viewing
angles are important, as wider angles mean
you don’t have to sit directly in front of the
monitor to get the best picture. Wider
viewing angles also allow more people to
view the screen at the same time.
Fast response times reduce ghosting,

but don’t be dazzled by the numbers. A
response time of 25ms or quicker is fine
for all applications.

BENQ GW2765HT
★★★★★
£290 • www.ebuyer.com

VIEWSONIC VX2363Smhl-W
★★★★★
£110 • www.uk.insight.com

ACER Predator XB271HK
★★★★★
£630 • www.ebuyer.com

This 27in 2,560x1,440
IPS monitor is one of
the best-value screens

we’ve ever seen. With near-perfect sRGB colour accuracy out of the
box, it’s a steal for less than £300.

The 23in VX2363Smhl-W stands
out from the crowd with its white
stand, IPS screen and great overall

image quality. It’s a good budget buy for those who
have modest needs.

Compatibility with Nvidia’s G-Sync tech
allows this sturdy UHD monitor to
provide smooth, stutter-free gaming at

all times. Its 60Hz refresh rate isn’t the highest, but it more than
makes up for that in image quality, adjustability and resolution.

SCREEN SIZE 27in • RESOLUTION 2,560x1,440 • SCREEN TECHNOLOGY IPS • VIDEO INPUTS
VGA, DVI, HDMI, DisplayPort • WARRANTY Two years onsite • PART CODE 9H.LCELA.TBE •
DETAILSwww.benq.co.uk • FULL REVIEW Jan 2015

SCREEN SIZE 23in • RESOLUTION 1,920x1,080 • SCREEN TECHNOLOGY IPS • VIDEO INPUTS
VGA, HDMI, MHL-compatible HDMI • WARRANTY Two years collect and return • PART CODE
VX2363Smhl-W • DETAILSwww.viewsoniceurope.com • FULL REVIEW Jan 2015

SCREEN SIZE 27in • RESOLUTION 3,840x2,160 • SCREEN TECHNOLOGY IPS • REFRESH RATE
60Hz • VIDEO INPUTS HDMI, DisplayPort • WARRANTY Two years RTB • PART CODE XB271HK •
DETAILSwww.acer.co.uk • FULL REVIEW Jul 2016

IIIYAMA G-Master
GB2888UHSU Gold Phoenix
★★★★★
£320 • www.novatech.co.uk

It’s unusual to consider a £320 monitor a bargain,
but that’s what this is: a 28in, Ultra HD display with a
mere 1ms response time and support for AMD’s

anti-tearing FreeSync tech.

SCREEN SIZE 28in • RESOLUTION 3,840x2,160 • SCREEN TECHNOLOGY TN •
VIDEO INPUTS VGA, 2x HDMI, DisplayPort • WARRANTY Two years collect and return •
DETAILSwww.iiyama.com • PART CODE ProLite GB2888UHSU-B1 • FULL REVIEW Aug 2016
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HOME CINEMA

01 A 32in Full HD TV costs around
£200 and will suit smaller living

rooms. TVs look much smaller in the shop
than in your home, so measure the space
available before you buy.
Curved TVs are becoming increasingly

more common, but bear in mind that these
typically take up more floor space than a
traditional flat set.

02 A 1,920x1,080-resolution TV can
display a 1080p image. You can still

buy TVs with a 720p (1,366x768) resolution,
but they’re no cheaper and the image won’t
be as sharp. 3,840x2,560 Ultra HD resolution,
or 4K, TVs are finally available at reasonable
prices, although you’ll still pay a premium for
one over a 1080p model.

Choosing a... TV
03 Consider the number of inputs

you’ll need to connect the rest of
your equipment. Two HDMI ports should be
the bare minimum, but many TV sets come
with four HDMI connectors. You’ll need
HDMI 2.0 if you want a future-proof 4K TV,
as this is the only way to get 60fps video
playback from external sources at such
a high resolution.
If you want to plug a PC into your TV,

you’ll need to use either HDMI or VGA
inputs. Be aware that some TVs only let you
use a PC on an analogue input, and others
won’t display the Windows desktop at the
TV’s highest resolution.

04 The contrast ratio tells you the
difference between the darkest

and the brightest shades that the screen
will be able to display. The higher the
number, the darker the blacks and the
brighter the whites. A screen with a high
contrast ratio is more likely to show a
wider range of detail.

05 HD content is now becoming fairly
widespread, but if you want Ultra

HD content your options are more limited.
Most Ultra HD TVs have Netflix built into
their smart TV systems, but only BT is
currently providing live Ultra HD video,
with BT Sport Ultra HD.
Ultra HD Blu-ray players are due to arrive

in 2016, but in the meantime Amazon’s Fire
TV set-top box will stream its Instant Video
service at Ultra HD resolutions.

SAMSUNG UE32J6300
★★★★★
£349 • www.cramptonandmoore.co.uk

SAMSUNG BD-J7500
★★★★★
£125 • www.currys.co.uk

It might look expensive for
the screen size, but the
UE32J6300 is jam-packed with

features, including one of the best smart TV systems
around and every major UK catch-up TV service. It’s the ideal
small TV for a bedroom, kitchen or office.

4K upscaling,
fantastic image
quality and a wealth of

streaming service support makes the BD-J7500 so
much more than just a Blu-ray player: it can turn any TV into
a smart one, or replace a streaming media stick.

SCREEN SIZE 32in • NATIVE RESOLUTION 1,920x1,080 • VIDEO INPUTS 4x HDMI, component,
composite • TUNER Freeview HD • DIMENSIONS 428x370x91mm • WARRANTYOne year RTB •
DETAILSwww.samsung.com/uk • PART CODE UE32J6300AK • FULL REVIEW Dec 2015

BLU-RAY PROFILE 5.0 • 3D CAPABLE Yes • DIMENSIONS 360x224x39mm • NETWORKING
Ethernet, 802.11ac Wi-Fi •WARRANTYOne year RTB • DETAILSwww.samsung.com/uk •
PART CODE BD-J7500 • FULL REVIEW Nov 2015

SONY HT-XT3
★★★★★
£329 • www.hificonfidential.co.uk

The HT-XT3 is a classy-looking
soundbase that delivers great audio,
with its integrated subwoofer helping to

pump out seismic bass. It also provides a degree of future-proofing
with its 4K pass-through support, and can be linked together with
other Sony speakers for a multiroom audio setup.

SPEAKERS 2+2 • RMS POWER OUTPUT 350W (total) • DIMENSIONS 750x358x83mm •WEIGHT
10.5kg • DOCK CONNECTOR None • NETWORKING Bluetooth (SBC, LDAC) •WARRANTYOne
year RTB • DETAILSwww.sony.co.uk • PART CODE HT-XT3 • FULL REVIEWMar 2016

PHILIPS Fidelio XS1 SoundStage
★★★★★
£331 • www.amazon.co.uk

The Fidelio XS1 SoundStage
is a beautiful-looking
soundbase with sound

quality that matches its stunning design. There
are plenty of connections, including Bluetooth, and the wireless
subwoofer delivers the lower frequencies with aplomb.

SPEAKERS 3 • RMS POWER OUTPUT 60W • DIMENSIONS 730x331x40mm •WEIGHT 5.3kg •
DOCK CONNECTOR None • NETWORKING Bluetooth (SBC, aptX, AAC) •WARRANTYOne year
RTB • DETAILSwww.philips.co.uk • PART CODE Fidelio XS1/12 • FULL REVIEW Jan 2016

Stage

PANASONIC Viera TX-58DX902B
★★★★★
£1,979 • www.cramptonandmoore.co.uk

This is the top-of-the-line
model from Panasonic’s
2016 Ultra HD lineup, and

it shows – it’s a huge, great-looking TV
with superior audio quality that becomes utterly
outstanding when showing Ultra HD content.

SCREEN SIZE 58in • NATIVE RESOLUTION 3,840x2,160 • VIDEO INPUTS 4x HDMI (x ARC) •
TUNER FREEVIEW HD • DIMENSIONS 1,297x804x334mm • WARRANTYOne year RTB •
DETAILS panasonic.co.uk • PART CODE TX-58DX902B • FULL REVIEW Sep 2016

TX-58DX902B

ine

d

PANASONIC DMP-UB900
★★★★★
£599 • www.currys.co.uk

Together with the
Samsung UBD-K8500,
this forms the vanguard of a new

breed of Ultra HD Blu-ray players. Samsung’s model is cheaper,
but the DMP-UB900 has superior features, particularly where
audio delivery is concerned.

BLU-RAY PROFILE 6.0 • 3D CAPABLE Yes • DIMENSIONS 435x199x68mm •
NETWORKING Ethernet, 802.11ac Wi-Fi • WARRANTYOne year RTB •
DETAILSwww.panasonic.co.uk • PART CODE DMP-UB900EB • FULL REVIEW Aug 2016
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BOSE QuietComfort 35
★★★★★
£290 • www.amazon.co.uk

AUDIO PRO Addon T3
★★★★★
£165 • www.superfi.co.uk

LIBRATONE One Click
★★★★★
£139 • www.libratone.com

With the QuietComfort 35,
Bose has taken its active
noise-cancelling technology – which is

among some of the best in the business – and applied it
to a pair of comfy wireless headphones, all to great effect.

Excellent battery life and a
charming design are great
bonuses for this Bluetooth

speaker, but it’s the well-balanced sound
quality that really makes it good value.

The One Click has one of the cleverest
wireless speaker designs we’ve seen; it’s
surrounded by a rubber frame with both

protective bumpers and a carry handle/hook. Hang it up or
just let it stand, and you’ll get rich, loud sound in 360 degrees.

HEADPHONES SUBTYPEOver-ear headset • PLUG TYPE 3.5mm headset jack plug (optional) •
WEIGHT 310g • CABLE LENGTH 1.2m • WARRANTYOne year RTB • DETAILSwww.bose.co.uk •
PART CODEQuietComfort 35 • FULL REVIEWOct 2016

SPEAKERS 2 • RMS POWER OUTPUT 25W • WEIGHT 2kg • NETWORKING Bluetooth (SBC) •
WARRANTYOne year RTB • DETAILSwww.audiopro.com • PART CODE Addon T3 •
FULL REVIEW Jul 2016

SPEAKERS 2 • RMS POWER OUTPUT Not disclosed • DOCK CONNECTOR None • WIRELESS
Bluetooth (SBC) • DIMENSIONS 120x41x205mm • WEIGHT 0.9kg • WARRANTYOne year RTB •
DETAILSwww.libratone.com • PART CODEOne Click • FULL REVIEWOct 2016

01 Bluetooth speakers come in all shapes
and sizes, so you’ll need to decide

what you want to do with the speaker before
you buy. If you don’t plan to take your music
outdoors or around the house, look for a
wired speaker. These are typically cheaper
than speakers with built-in batteries.
If you do want a portable speaker,

however, pay particular attention to how
much it weighs. Ruggedised models should
be able to survive accidental drops, water
spills and unexpected rain showers.

02Many of the cheapest Bluetooth
speakers use the lossy A2DP

Bluetooth protocol, which is prone to
compressing your music and discarding
detail compared with the original recording.

Choosing a... Bluetooth speaker
It’s hard to tell the difference when listening
to pocket-sized speakers, but if you’re
looking for a speaker to fill a room, an
aptX-compatible device is a better option.
This Bluetooth protocol retains more detail
than the A2DP profile, although you’ll need
to use it with a compatible smartphone in
order to get the benefits.

03 As with any audio product, the
number and size of speaker drivers

can have a significant impact on the quality
of sound you get from a Bluetooth speaker.
Typically, the presence of multiple drivers
enables the manufacturer to tune each one
for specific frequencies, directing high-end
sounds towards a tweeter and sending the
mid-range frequencies to the main driver.

Single-driver speakers with larger driver
cones can be just as capable of producing
fantastic audio, however.

04Most Bluetooth speakers have at
least one auxiliary input for a wired

3.5mm audio jack, in case you want to
listen to music from a device that doesn’t
have Bluetooth.
There are other extra features to look out

for, though. Speakers with built-in batteries
may have a USB port for charging your
smartphone, or a built-in microphone to turn
it into a speakerphone when a paired
smartphone receives a call. Not all speakers
have physical controls; many rely on your
paired device’s controls for adjusting the
volume or muting playback.

5
NEW
ENTRY

NEW
ENTRY

B&O PLAY Beoplay A1
★★★★★
£199 • www.beoplay.com

It’s a bit pricy by Bluetooth
speaker standards, but the
Beoplay A1 is worth every

penny, with its attractive looks, wonderful
sound quality and weather-resistant build quality.

SPEAKERS 2 • RMS POWER OUTPUT 30W • DOCK CONNECTOR None • WIRELESS Bluetooth
(SBC) • DIMENSIONS 133x133x48mm • WEIGHT 0.6kg • WARRANTYOne year RTB •
DETAILSwww.beoplay.com • PART CODE Beoplay A1 • FULL REVIEW Aug 2016
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AMAZON Fire TV Stick
★★★★★
£35 • www.amazon.co.uk

GOPRO Hero4 Black
★★★★★
£369 • www.amazon.co.uk

HUMAX HDR-1100S 500GB
★★★★★
£184 • www.johnlewis.com

VEHO Muvi K2 NPNG
★★★★★
£200 • www.amazon.co.uk

PANASONIC HC-VX980
★★★★★
£600 (inc £50 cashback) • www.jessops.com

SONY FDR-X1000V
★★★★★
£320 • www.cliftoncameras.co.uk

This bargain media-
streaming device excels for
Amazon Prime subscribers.

Even if you’re not, you’ll get good mileage out of it with platforms
such as Plex. It’s our favourite discrete streaming device.

The GoPro Hero4 Black doesn’t
deviate from the existing GoPro
template but it’s an excellent action camera

that introduces stunning 4K video at 30fps. You also get support
for a wide range of mounts and accessories.

The Humax
HDR-1100S is
an attractive

Freesat+ PVR that’s easy to use
and integrates catch-up TV seamlessly
through Freetime.

The K2 packs in plenty of
action camera features
for a budget price, and

comes with a generous number of accessories,
including a useful hard transport case. Image
quality is very respectable, too.

This 4K-capable camcorder
lets you capture 8-megapixel
stills from 4K video. It has

fantastic image stabilisation and its HDR video mode can help
with exposing difficult scenes. The newest model has been updated
with more useful 4K cropping modes and slow-motion features, too.

Sony looks to take on GoPro with
this miniscule action cam capable of
recording 4K video at 30fps. The Hero4

Black wins out on image quality, but image stabilisation and a flexible
range of shooting modes means Sony’s camera still has lots to offer.

VIDEO OUTPUTS HDMI 1.4 • NETWORKING 802.11n • DIMENSIONS 115x115x17mm •
STREAMING FORMATS UPnP, AirPlay, DLNA • INTERNET STREAMING SERVICES iPlayer, Netflix,
Sky News, Spotify, TuneIn Radio, Amazon Instant Video, TVPlayer •WARRANTYOne year RTB •
DETAILSwww.amazon.co.uk • PART CODE Fire TV Stick • FULL REVIEW Aug 2015

SENSOR 1/2.3in CMOS • SENSOR PIXELS 12,000,000 • MAX RECORDING RESOLUTION 4K
(30fps) • AV CONNECTIONSMicro HDMI output, 3.5mmmicrophone to Mini USB (optional) •
DIMENSIONS 41x59x30mm •WEIGHT 89g (152g with housing) •WARRANTYOne year RTB •
PART CODE CHDHX-4-1-EU • DETAILSwww.gopro.com • FULL REVIEWMay 2015

TUNERS 2x DVB-S2 Freesat • DIMENSIONS 280x48x200mm • NETWORKING Gigabit Ethernet,
802.11nWi-Fi • INTERNAL DISK CAPACITY 500GB •WARRANTYOne year RTB • DETAILS
www.humaxdirect.co.uk • PART CODE HDR-1100S-White • FULL REVIEW Dec 2015

SENSOR PIXELS 16,000,000 • MAX RECORDING RESOLUTION 1080p (60fps) • AV
CONNECTIONSMini HDMI • DIMENSIONS 40x23x60mm •WEIGHT 84g •WARRANTYOne year
RTB • DETAILSwww.veho-muvi.com • PART CODE K2NPNG • FULL REVIEW Dec 2015

OPTICAL ZOOM 20x • SENSOR 1/2.3in BSI MOS • LCD SCREEN 3in, 460,800 dots •
DIMENSIONS 73x65x139mm •WEIGHT 351g •WARRANTYOne year RTB •
DETAILSwww.panasonic.com • PART CODE HC-VX980 • FULL REVIEW Apr 2016

SENSOR 1/2.3in CMOS • SENSOR PIXELS 8,800,000 • MAX RECORDING RESOLUTION 4K (30fps)
• AV CONNECTIONSMicro HDMI, 3.5mmmicrophone input • DIMENSIONS 24.4x51.7x88.9mm •
WEIGHT 114g •WARRANTYOne year RTB • DETAILSwww.sony.co.uk • PART CODE
FDR-X1000V • FULL REVIEWMay 2016

01 Action cameras are typically much
smaller than a regular camcorder, as

they are designed to be mounted to a bike,
board or car, or worn on your person. As the
name suggests, they are designed primarily
for shooting action footage, but because of
their small size they are ideal for strapping
on to your pet’s collar or your children’s toys
for a different perspective.

02 Almost all action cameras will shoot
Full HD video, and some will even

shoot 4K, but frame rate is arguably more
important than resolution when it comes to
action video. Higher frame rates will mean
smoother clips, and super-high frame rate
videos can be played in slow motion to
emphasise exciting shots.

Choosing an... Action camera
Keep an eye out for 4k/30, 1080p/60 and

720p/120 models for the widest possible
choice of resolutions and frame rates.

03Most action cameras rely on flash
memory for storing your video,

letting you swap out memory cards on the
fly when you fill one up with clips. More
expensive devices can have integrated
flash memory as well as a card slot, but
it’s typically cheaper to buy the basic
version of a camera and pick up memory
cards separately.

04 Not all action cameras have LCD
displays; in fact, many deliberately

don’t include a sceen in order to extend
battery life.

If you want to be able to see exactly
what you’re pointing the lens at, keep an
eye out for cameras with companion
smartphone apps, or wrist-mounted
viewfinders that also let you start and
stop shooting remotely.

05 Action cameras typically have a huge
range of accessories, with specific

mounts and harnesses for different activities
and sports. If the camera itself isn’t water
resistant, a weatherproof case will protect it
from the elements, while a tripod mount will
let you lock it firmly in place.
Spare batteries are essential for longer

shoots, and some decent video-editing
software will help you to produce a more
polished result.
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PRINTERS & SCANNERS

BROTHER HL-L6300DWT
★★★★★
£418 • www.printerland.co.uk

EPSON Expression Premium XP-530
★★★★★
£60 • www.currys.co.uk

CANON Pixma MG5750
★★★★★
£50 • www.currys.co.uk

PLUSTEK eScan A150
★★★★★
£416 • www.bt.com

A combination of fast
printing speeds and a good
mix of connectivity and

hardware feature makes the HL-L6300DWT
a fine choice for offices. It’s quieter than
you might think as well.

Other than a tiny screen
and slightly high running
costs, the XP-530 is a

welcome addition to Epson’s Expression Premium range. It prints and
scans incredibly quickly, while maintaining high quality throughout.

The MG5750 is good
value with a great
balance of features

and quality. Its strong performance
lets us forgive less-than-perfect controls.

A very easy-to-use
document scanner that
can scan both sides of a

document at once, and lets you organise
your scans onscreen before saving them
to a computer, USB disk or Android device.

TECHNOLOGYMono laser • MAXIMUMPRINT RESOLUTION 1,200x1,200dpi • DIMENSIONS
420x400x396mm • WEIGHT 17.1kg • MAXIMUMPAPER SIZE A4/legal • WARRANTYOne year
RTB • DETAILSwww.brother.co.uk • PART CODE HLL6300DWTZU1 • FULL REVIEWOct 2016

TECHNOLOGY Piezo inkjet • MAXIMUMPRINT RESOLUTION 5,760x1,440dpi • SCANNER
RESOLUTION 2,400x4,800dpi • DIMENSIONS 138x390x341mm • WEIGHT 6.2kg •
MAXIMUMPAPER SIZE A4/legal • WARRANTYOne year RTB • DETAILSwww.epson.co.uk •
PART CODE XP-530 • FULL REVIEWMay 2016

TECHNOLOGY Thermal inkjet • MAXIMUMPRINT RESOLUTION 4,800x1,200dpi •
SCANNER RESOLUTION 1,200x2,400dpi • DIMENSIONS 148x455x369mm • WEIGHT 6.3kg •
MAXIMUMPAPER SIZE A4/legal • WARRANTYOne year RTB • DETAILSwww.canon.co.uk •
PART CODE 0557C006 • FULL REVIEW Apr 2016

SCANNER TYPE Document scanner • MAXIMUMOPTICAL SCAN RESOLUTION 600x600dpi •
DIMENSIONS 189x318x170mm • WEIGHT 2.8kg • WARRANTYOne year RTB • DETAILSwww.
plustek.com/uk • PART CODE 0263UK • FULL REVIEW Feb 2016

01 You should be able to buy a decent
inkjet printer for less than £40.

High-quality printing is possible on such a
printer, but it will be slow. The actual print
speed of an inkjet can be half the quoted
(maximum) speed for text documents,
and even slower when printing graphics.
Budget inkjet printers such as these are
designed only for light use and can be
expensive to run.

02 For £60 you can buy a much more
capable printer that’s either faster and

better built or better at reproducing photos.
If documents are your priority, you’ll want a
high minimum speed and low print costs.
Look for inkjets that can handle all your
office media, such as envelopes and labels.

Choosing an... Inkjet printer
03 If photos are your priority, speed is

less important. Choose a printer that
reproduces subtle tones well. You can’t
determine this by looking at the
specifications – only hands-on testing will
do, so remember to check our reviews
before you buy.
Borderless printing (up to the edge of

the paper) should also be possible. Pay
particular attention to running costs:
photos use three times as much ink as
regular colour documents.

04 Heavy-duty office inkjets can cost
up to £1,000 and their build quality

is improving. They use large individual ink
tanks, which can cut running costs.
Printers with automatic duplex (double-

sided) printing or A3 capabilities are now
much more affordable.

05 Pricier photo printers let you print
from memory cards plugged straight

into the printer, so you don’t need to use a
PC. An LCD preview screen offers greater
control for this method of printing. Many
inkjet printers now have a PictBridge USB
port, which you can use to print images
directly from most digital cameras.

06 If you’re really serious about
photography, consider buying an

inkjet that can produce borderless prints
up to A3 size. The best devices can print
photos that look nearly as good as those
from professional labs.

od

NEW
ENTRY

CANON i-Sensys LBP7780Cx
★★★★★
£420 • www.ebuyer.com

It’s somewhat expensive
to buy, but the Canon
i-Sensys LBP7780Cx is very

cheap to run, and produces impressively
high-quality prints.

TECHNOLOGY Single-pass colour laser • MAXIMUMPRINT RESOLUTION 600x600dpi •
DIMENSIONS 401x517x530mm • WEIGHT 31kg • MAXIMUMPAPER SIZE A4/legal •
WARRANTYOne year onsite • DETAILSwww.canon.co.uk • PART CODE 6140B010AA •
FULL REVIEWMar 2015

HP Officejet Pro X476dw
★★★★★
£351 • www.laptopsdirect.co.uk

It may be an inkjet, but HP’s
MFP beats many colour
lasers in terms of speed,

print quality and running costs. It’s ideal for
homes and small offices alike.

TECHNOLOGY Thermal inkjet • MAXIMUMPRINT RESOLUTION 2,400x1,200dpi •
SCANNER RESOLUTION 1,200x1,200dpi • DIMENSIONS 517x517x399mm • WEIGHT 24kg •
MAXIMUMPAPER SIZE A4/legal • WARRANTYOne year onsite • DETAILSwww.hp.co.uk •
PART CODE CN461A • FULL REVIEWMar 2015
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TP-LINK Archer C9
★★★★★
£100 • www.currys.co.uk

BT Dual-Band
Wi-Fi Extender 1200
★★★★★
£46 • www.currys.co.uk

BT Smart Hub
★★★★★
£130 • www.bt.com

CANARY
All-In-One Security
★★★★★
£150 • www.currys.co.uk

It doesn’t have a modem, so
you’ll need to pair it with your
ISP’s cable, ASDL or fibre modem,

but the Archer C9 is an incredibly capable router
with plenty of features and fantastic wireless
performance, at a very reasonable price.

This fast wireless extender is very
easy to set up and is the perfect
companion to an 802.11ac router.

The wired LAN port lets you connect a wired device to
your wireless network, too.

While most ISP routers
are rubbish, the Smart
Hub’s swift speeds and

competitive feature set practically make
it a must-have for BT customers, especially
those on a fibre connection.

It’s expensive, but the Canary is a great one-box,
cloud-based home security camera that’s easy to
use and produces high-quality footage.

MODEM None •WI-FI STANDARD 802.11ac • STATED SPEED 1,900Mbit/s • USB PORTS 1x USB3,
1x USB2 •WALL MOUNTABLE No •WARRANTY Three years RTB • DETAILS uk.tp-link.com •
PART CODE Archer C9 • FULL REVIEW Sep 2015

WI-FI STANDARD 802.11ac • STATED SPEED 867Mbit/s • LAN PORTS 1 •WARRANTY Three
years RTB • DETAILSwww.shop.bt.com • PART CODE 80462 • FULL REVIEW Aug 2015

MODEM ADSL2+/VDSL •WI-FI STANDARD 802.11ac • STATED SPEED Not disclosed •
USB PORTS 1x USB2 •WALLMOUNTABLE No •WARRANTYOne year RTB •
DETAILSwww.bt.com • FULL REVIEWOct 2016

SENSOR Not disclosed • VIEWING ANGLE 147˚ wide angle • VIDEO RECORDING FRAME
RATES 1080p (30fps) • NIGHT VISIONMODE Infrared LEDs • DIMENSIONS 152x76x76mm •
WEIGHT 400g •WARRANTYOne year RTB • DETAILS canary.is • PART CODE CT100UKWT •
FULL REVIEWMar 2016

01Wireless routers each use a number
of Wi-Fi standards, so you shouldn’t

have any trouble connecting your computer
or phone wirelessly if you get an 802.11n or
802.11ac router. Nearly all routers support
802.11n, so even a cheap model should
provide decent performance.
You can expect a transfer speed of around

40Mbit/s at a distance of 10m from any
modern 802.11n router. The very latest
routers use the 802.11ac standard, which
provides tremendously fast transfer
speeds. Some devices still don’t support
the 802.11ac standard, so check the
specifications before you buy.

02 If you subscribe to an ADSL
broadband service, you should buy

Choosing a... Wireless router
a wireless router that has a built-in ADSL
modem. This will cost more than the
equivalent cable router, but it allows you
to connect your router directly to your
broadband connection without having to
use a separate modem.

03Most 802.11n wireless routers use
the 2.4GHz frequency band. This

has good range but it can be prone to
interference if it’s positioned close to a lot
of other 2.4GHz devices, such as other
routers and baby monitors. If you have
trouble getting a consistent signal or you
want faster speeds for video streaming,
for example, it’s worth buying a dual-band
router that can use both the 2.4GHz and
5GHz bands.

Alternatively, a high-gain antenna can
boost signals and improve ranges and
throughputs to the entire house. You can
also add a high-gain antenna to a PC’s
network adaptor. If wired network speeds
are a priority, you should look for a router
with a Gigabit Ethernet connection.

04Many routers come with built-in USB
ports that let you connect a USB

drive and use the router as a network storage
device. If you want to share a USB printer
over your network, look for a wireless router
that has a USB print server.
Finally, if you’re interested in making voice

calls over the internet, buy a router with
built-in VoIP support (and phone sockets)
because this can save you money.

NEW
ENTRY

DEVOLO dLAN 1200+ Starter Kit
★★★★★
£90 • www.amazon.co.uk

The fastest Powerline
networking kit we’ve seen, and
even though you’re limited to

a single Gigabit Ethernet connection, it’s the
ideal way to network a single computer. The
passthrough sockets are very convenient, too.

POWERLINE NETWORKING STANDARD HomePlug • STATED SPEED 1,200Mbit/s •
ADAPTORS IN BOX 2 •WARRANTY Three years RTB • DETAILSwww.develo.com/uk •
PART CODE 09378 • FULL REVIEW Feb 2015

NETGEAR Arlo Q
★★★★★
£140 • www.currys.co.uk

1080p night-vision capability
more than makes up for the
Arlo Q’s lack of wireless

cameras, and the system is just as easy to
use as the original Arlo range.

RESOLUTION 1080p 30fps full colour • ZOOM 8x digital • NIGHT VISION Yes •
CONNECTIVITY 2.4GHz + 5GHzWi-Fi •WARRANTYOne year RTB • DETAILSwww.arlo.com/uk •
PART CODE VMCC3040-100UKS • FULL REVIEW Jun 2016
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STORAGE

01 A basic 1TB internal hard disk should
cost around £40. This will be fast

enough for general use and will provide
enough storage for most users.
Make sure the hard disk you choose has

the appropriate interface type for your PC.
Some mechanical hard disks still come with
SATA2 interfaces, but newer models and
most solid-state drives (SSDs) have faster
SATA3 interfaces. You’ll need a motherboard
with a SATA3 port if you want to benefit
from SATA3’s faster speeds; SATA3 disks will
work with SATA2 ports but can only transfer
files at SATA2 speeds.

02 SSDs can make the most of SATA3’s
extra bandwidth for fast file transfers.

They use flash memory similar to that found

Choosing an... Internal hard disk
in USB flash drives, and although they tend
to provide less capacity than mechanical hard
disks, they’re significantly faster.

03 Buy a hard disk that provides more
capacity than you think you need, as

your storage requirements are likely to grow.
A 3TB disk strikes the best balance between
capacity and low cost per gigabyte, but in
general you should aim to buy the largest
disk you can afford.

04 If you want more disk space or you
want to protect your data against

disk failure, think about buying several hard
disks to create a RAID array. These use
multiple hard disks to create one large
logical disk with better performance, or to

duplicate your data for better protection.
RAID arrays require hard disks of the same
size. In theory, they can be from different
manufacturers, but it’s better to buy identical
disks if you can.

05 A hard disk’s spindle speed
determines how quickly it can

transfer data. A spindle speed of 7,200rpm
is common in desktop drives and is fast
enough for most purposes. Desktop hard
disks with 5,400rpm spindle speeds are
quite slow but use less power and generate
less heat and noise.
To strike the best balance between

speed and storage capacity, use an SSD as
your system disk and store your files on a
larger mechanical disk.

SAMSUNG 850 Evo 500GB
★★★★★
£133 • www.currys.co.uk

SYNOLOGY DiskStation DS215J
★★★★★
£138 • www.cpc.farnell.com

SAMSUNG T1 500GB
★★★★★
£139 • www.box.co.uk

Samsung’s 850 Evo is simply
the fastest SATA SSD around,
and it’s available in a wide

range of capacities. The 2TB model might be
expensive at around £527 (from www.scan.co.uk),
but it means saying goodbye to mechanical storage for good.

Synology’s latest NAS is faster
than its predecessor thanks to
an upgraded CPU, and is capable

of rapid file transfers. DSM is still the best NAS
operating system we’ve used, too.

The T1 is
significantly faster
than any USB3 flash

drive as it has its own SD controller.
Combined with a USB3 connection, it’s able to transfer files at
unbelievable speeds, then slips into a pocket for taking on the move.

CAPACITY 500GB • COST PER GIGABYTE £0.26 • INTERFACE SATA3 • CLAIMED READ 540MB/s
• CLAIMEDWRITE 520MB/s • WARRANTY Five years RTB • DETAILSwww.samsung.com/uk •
PART CODEMZ-75E500BW/EU • FULL REVIEWOct 2015

3½in HARD DISK BAYS (FREE) 2 (2) • NETWORKING 2x 10/100/1,000 Ethernet •
DLNAMEDIA SERVER Yes • PRINT SERVER Yes • DIMENSIONS 165x100x226mm •
WEIGHT 870g • WARRANTY Two years RTB • DETAILSwww.synology.com •
PART CODE DS215J • FULL REVIEW Jun 2015

CAPACITY 500GB • COST PER GIGABYTE £0.34 • INTERFACE USB3 • CLAIMED READ 450MB/s •
CLAIMEDWRITE 450MB/s • WARRANTY Three years RTB • DETAILSwww.samsung.com/uk •
PART CODEMU-PS500B/EU • FULL REVIEW Apr 2015

ash
r.

SAMSUNG 950 Pro 256GB
★★★★★
£168 • www.novatech.co.uk

A true sign of
things to come
for storage: it’s

the fastest, most affordable NVMe
SSD yet. If your motherboard is compatible
with PCI Express storage, you absolutely need one.

CAPACITY 256GB • COST PER GIGABYTE £0.57 • INTERFACEM.2 (2280)/NVMe •
CLAIMED READ 2,200MB/s • CLAIMEDWRITE 900MB/s • WARRANTY Five years RTB •
DETAILSwww.samsung.com/uk • PART CODEMZ-V5P256BW • FULL REVIEW Jan 2016

ro 256GB

ompatible
olutely need one.

TOSHIBA Canvio Connect II 2TB
★★★★★
£70 • www.johnlewis.com

There’s plenty of
choice when it comes to
portable hard disks, but

Toshiba’s Canvio Connect II has an
excellent bundled software package and
impressive USB3 speeds. Considering the
price, there’s no reason not to have one.

CAPACITY 2TB • COST PER GIGABYTE £0.04 • INTERFACE USB3 • WARRANTYOne year RTB •
DETAILSwww.toshiba.eu • PART CODE HDTC820ER3CA • FULL REVIEW Nov 2015

WESTERN DIGITAL Red 6TB
★★★★★
£215 • www.ebuyer.com

The Red 6TB
combines excellent
performance with a

high capacity and special firmware to
make a hard disk that’s perfect for use in NAS
enclosures. It’s guaranteed for three years, too,
which should provide peace of mind.

CAPACITY 6TB • PRICE PER GIGABYTE £0.03 • INTERFACE SATA3 • WARRANTY Three years
RTB • DETAILSwww.wdc.com • PART CODEWD60EFRX • FULL REVIEW Nov 2014
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ASUSROG Strix GTX 1080 OC
★★★★★
£696 • www.scan.co.uk

GIGABYTE Radeon
R9 380 Windforce
★★★★★
£182 • www.ebuyer.com

INTEL Core i5-6600K
★★★★★
£220• wwww.novatech.co.uk

CORSAIR Carbide Series Air 240
★★★★★
£75 • www.maplin.co.uk

If you want to play the
latest games at the best frame
rates, including at 2560p and 4K,

then there’s no contest: you need a GTX 1080. Asus has made
some welcome customisations for its model, including overclocking
and a triple-fan cooler.

The Radeon R9 380 has a great deal of power for
the price. It costs about the same as the Nvidia
GeForce GTX 960 and performs almost identically at

1,920x1,080, but uses more power and isn’t as quiet.

The Core i5-6600K is the first
of Intel’s latest processor
generation, previously

codenamed Skylake. The unlocked multiplier means you can
push it further when overclocking, and energy efficiency has never
been better, which means less power draw when using your PC.

This microATX case is very well
made. It’s light and compact,
but its cuboid shape means

there’s plenty of room inside for all your
components, so it’s easy to work with.

GPU Nvidia GeForce GTX 1080 • MEMORY 8GB GDDR5X • GRAPHICS CARD LENGTH 298mm •
WARRANTY Two years repair and replace • DETAILSwww.asus.com/uk • PART CODE
G5YVCM039510 • FULL REVIEWOct 2016

GPU AMD Radeon R9 380 • MEMORY 4GB GDDR5 • GRAPHICS CARD LENGTH 234mm •
WARRANTY Three years RTB • DETAILSwww.gigabyte.com • PART CODE GV-R938WF2-4GD •
FULL REVIEW Apr 2016

SOCKET LGA1151 • CORES 4 • FREQUENCY 3.5GHz • INTEGRATED GRAPHICS Intel HD Graphics
530 • WARRANTYOne year RTB • DETAILSwww.intel.com • PART CODE BX80662I56600K •
FULL REVIEW Nov 2015

CASE TYPEmicroATX • MOTHERBOARD COMPATIBILITYmicroATX, Mini-ITX • SUPPLIED
FANS 3x 120mm • MAX 3½in DRIVE BAYS 3 • MAX 5¼in DRIVE BAYS 0 • DIMENSIONS
320x260x397mm • WEIGHT 5.6kg • WARRANTY Two years RTB • DETAILSwww.corsair.com •
PART CODE CC-9011070-WW • FULL REVIEW Apr 2016

n

01 You really don’t have to spend much
to buy a decent graphics card that

can drive multiple monitors. The AMD
Radeon R7 250 costs less than £60, for
example, and while it isn’t suited to playing
the latest games in Full HD, it is perfect for
watching videos, browsing the web and
playing basic games.

02 You’ll need to spend more money if
you want to play the latest games. A

good mid-range gaming graphics card is the
Nvidia GTX 950, which is powerful enough to
play any of the latest games.
High-powered cards tend to be more

expensive, so expect to pay over £300 if you
want to play games in Ultra HD at the highest
quality settings.

Choosing a... Graphics card
03 Check that your chosen card has

the graphics outputs you need.
Only low-end cards now have VGA
outputs, but many come with a DVI-to-VGA
adaptor. Depending on your monitor, you
may also want an HDMI output or even
DisplayPort connection.
Bear in mind that AMD’s Eyefinity

triple-monitor gaming mode requires at
least one DisplayPort monitor, which
means your AMD graphics card must have
at least one DisplayPort output. Nvidia’s
Surround three-monitor mode needs only
DVI and HDMI ports.

04 The amount of memory a card has
is important if you want games to

look their best at high resolutions. Get a

card with 2GB of RAM at the very least, as
this should allow you to select the highest-
quality textures in games.

05 A card’s size, noise output and
power requirements are the final

considerations. Make sure your PC’s case
has enough room to accommodate your
chosen card. Double-slot cards with large
fans tend to be quieter than single-slot
cards with small fans but will block other
expansion slots on your motherboard.
Also check that your power supply can

provide the power the card needs and that
it has the right connectors. Many cards
require a six-pin PCI Express power
connector, and some also need an
additional eight-pin connector.

NZXT Manta
★★★★★
£89 • www.advancetec.co.uk

A brilliant basis for any Mini-ITX PC
build, the Manta is a versatile case
with plenty of room for fans and

storage drives, plus a distinctive curvy shape. Its
convex side panels leave more room to hide cables, too.

CASE TYPEMini tower • MOTHERBOARD TYPEMini-ITX • SUPPLIED FANS 3x 120mm •
MAXIMUMDRIVE BAYS 2x 3.5in, 3x 2.5in • DIMENSIONS 426x245x450mm •
WEIGHT 7.2kg • WARRANTY Two years parts and labour • DETAILSwww.nzxt.com •
PART CODE CA-MANTW-M1 • FULL REVIEW Aug 2016

ASUS X99-Deluxe II
★★★★★
£353 • www.box.co.uk

If you’ve got the cash to splurge
on Intel’s premium Broadwell-E
processors, you might as well pair it with an equally

high-end motherboard. This has all the features, ports and add-ons
you could possibly want, and won’t hold back the CPU’s raw power.

PROCESSOR SOCKET LGA2011-3 • DIMENSIONS 244x305mm • CHIPSET X99 • MEMORY
SLOTS 8 • PCI-E x16 SLOTS 5 • PCI-E x1 SLOTS 1 • PCI SLOTS 0 • USB PORTS 4x USB2, 4x USB3,
4x USB3.1, 2x USB Type-C • VIDEO OUTPUTSMini DisplayPort • WARRANTY Three years RTB •
DETAILSwww.asus.com • PART CODE X99-Deluxe II • FULL REVIEW Sep 2016
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GAMES

Fallout 4
★★★★★
£18 • www.cdkeys.com

Lego Star Wars:
The Force Awakens
★★★★★
£9 • www.cdkeys.com

XCOM 2
★★★★★
£18 • www.cdkeys.com

Exploring a post-apocalyptic wasteland has never
been more fun. Bethesda has expanded the Fallout
universe with base building and crafting mechanics,

making this the definitive entry in the series.

A charming brick-built retelling of the movie, Lego
Star Wars: The Force Awakens retains the Lego
series’ family-friendly wit and co-op while introducing

some much-needed new mechanics, like cover-based blaster battles.

Turn-based strategy is rarely this punishing, this
cerebral, or this thrilling. XCOM 2 is a masterful
blend of sci-fi firefights and intricate base-building,

making it utterly essential for strategy fans.

AVAILABLE FORMATS PC, Xbox One, PS4 • OS SUPPORTWindows 7/8.1/ 10 64-bit •
MINIMUMCPUQuad-core 2.8GHz Intel, quad-core 3GHz AMD • MINIMUMGPU Nvidia GeForce
GTX 550 Ti, AMD Radeon HD 7870 • MINIMUMRAM 8GB • HARD DISK SPACE 30GB •
DETAILSwww.fallout4.com • FULL REVIEW Feb 2016

FORMATS PS4, Xbox One, PC • OS SUPPORTWindows XP, Vista, 7, 8, 10 • MINIMUMCPU Intel
Core 2 Quad Q6600/AMD Phenom X4 9850 • MINIMUMGPU Nvidia GeForce GT 430/AMD
Radeon HD 6850 • MINIMUMRAM 4GB • HARD DISK SPACE 14GB • DETAILSwww.lego.com •
FULL REVIEWOct 2016

AVAILABLE FORMATS PC • OS SUPPORTWindows 7 and above • MINIMUM CPU Intel Core 2
Duo E4700 2.6GHz or AMD Phenom 9950 quad-core 2.6GHz • MINIMUMGPU 1GB AMD Radeon
HD 5770 or 1GB Nvidia GeForce GTX 460 • MINIMUM RAM 4GB • DISK SPACE 45GB
DETAILSwww.2k.com • FULL REVIEWMay 2016

SOFTWARE

STEINBERG Cubase Artist 8
★★★★★
£119 • www.gear4music.com

ADOBE Premiere Elements 14
★★★★★
£69 • www.wexphotographic.com

SERIF Affinity Designer
★★★★★
£40 • www.apple.com/itunes

XARA Photo & Graphic Designer 11
★★★★★
£50 • www.xara.com/uk

Music production software usually saves the best
features for the priciest version, but that’s not the
case here, making Cubase Artist 8 an excellent

investment for musicians aspiring to the highest standards.

Lots of features to keep advanced users happy and
even more to help new users make the most of it.
It’s the consumer video editing package to buy.

The first real competition to Adobe’s Illustrator
might be an OS X exclusive, but Affinity Designer
is a seriously powerful graphic design tool that

costs an incredible £40.

Powerful new warping and brush tools
take Photo & Graphic Designer to new heights,
making it a genuine rival to Adobe’s Photoshop and

Lightroom. It’s cheaper, too.

OS SUPPORTWindows 7 or later • MINIMUMCPU Intel Core/AMD dual-core • MINIMUMGPU
DirectX 10 • MINIMUMRAM 4GB • HARD DISK SPACE 15GB • DETAILSwww.steinberg.net •
PRODUCT CODE 45550 • FULL REVIEWMay 2015

OS SUPPORTWindows 7/8/10 • MINIMUMCPU 2GHz with SSE2 • MINIMUMGPU DirectX 9 •
MINIMUMRAM 2GB • HARD DISK SPACE 5GB • DETAILSwww.adobe.com/uk • PRODUCT
CODE 65234288 • FULL REVIEW Jan 2016

OS SUPPORT Apple OS X 10.7.5 • MINIMUMCPU Core 2 Duo (64-bit) • MINIMUMGPU Intel HD
Graphics • MINIMUMRAM 1GB • HARD DISK SPACE 325GB • DETAILS affinity.serif.com •
PRODUCT CODE Affinity Designer • FULL REVIEWMar 2015

OS SUPPORTWindows 7/8/8.1/10 • MINIMUMCPU Celeron, Sempron or newer • MINIMUM
GPU N/A • MINIMUMRAM 500MB • HARD DISK SPACE 300MB • DETAILSwww.xara.com/uk •
FULL REVIEW Dec 2015

NEW
ENTRY

Graphic
design

Videoediting

Deduplicating

software

Photo
management

Music
production

Imageediting

Action
adventure

Turn-based
strategy

First-person
shooter

Open-world

adventure

DIGITALVOLCANO SOFTWARE
Duplicate Cleaner 4.0 Pro
★★★★★
£24 • www.digitalvolcano.co.uk

The free version of Duplicate Cleaner program is
good, and upgrading to the Pro version makes it
exceptional for ridding your PC of duplicate files.

OS SUPPORTWindows Vista/7/8/10 • HARD DISK SPACE 20MB •
DETAILSwww.digitalvolcano.co.uk • FULL REVIEW Sep 2016

ADOBE Photoshop Lightroom 6
★★★★★
£99 • www.ballicom.co.uk

Lightroom 6 might be a relatively modest update,
but Adobe’s photography toolbox still sets the
gold standard for Raw photo processing and

image enhancement.

OS SUPPORTWindows 7/8 • MINIMUMCPU Intel or AMD with 64-bit support • MINIMUM
GPU 1GB, OpenGL 3.3, DirectX 10 • MINIMUMRAM 2GB • HARD DISK SPACE 2GB •
DETAILSwww.adobe.com/uk • PRODUCT CODE 65237576 FULL REVIEW Feb 2015

Doom
★★★★★
£20 • www.cdkeys.com

A bloody and breathless FPS, Doom is a worthy
entry into one of gaming’s most hallowed series.
Open-ended levels, agile enemies and gory but

satisfying takedown moves make every demon battle rewarding.

AVAILABLE FORMATS PC, Xbox One, PS4 • OS SUPPORTWindows 7/8/8.1/10 • MINIMUMCPU
Intel Core i3-550, AMD Phenom II X4 955 • MINIMUMGPU Nvidia GeForce GTX 670 2GB, AMD
Radeon HD 7870 2GB • MINIMUMRAM 4GB • HARD DISK SPACE 55GB • DETAILS doom.com •
FULL REVIEW Sep 2016



REVIEWS

72 NOVEMBER 2016 | COMPUTER SHOPPER | ISSUE 345

SUMMARY OF TESTS
PC SYSTEMS & GAMING LAPTOPS

Windows overall Average speed across numerous demanding tasks
Multitasking Speed when running simultaneous applications

Dirt Showdown
(1080p)

Frames per second at 1,920x1,080, 4xAA,
Ultra detail

Metro: Last Light
Redux

Frames per second at 1,920x1,080, SSAA,
Very High detail

LAPTOPS

Windows overall Average speed across numerous demanding tasks

Multitasking Processor-intensive multitasking test
Dirt Showdown

(720p)
Frames per second at 1,280x720, 4xAA,
High detail

Battery life Run time inminutes for continuous video playback

SMARTPHONES/TABLETS
Battery life Run time inminutes for continuous video playback

PRINTERS AND MFPs
Mono text speed Pages per minute for correspondence-quality text

Mixed colour speed Pages per minute for presentable text and graphics
Mono page cost Running costs expressed as pence per page
Colour page cost Running costs expressed as pence per page

DIGITAL CAMERAS

Battery life Number of shots from full charge
CAMCORDERS

Battery life Run time in minutes for recording
MP3 PLAYERS

Battery life Run time in minutes for continuous playback
ROUTERS
Laptop 2.4GHz 10m Mbit/s at 10m with 802.11n laptop on 2.4GHz band

Laptop 2.4GHz 25m Mbit/s at 25m with 802.11n laptop on 2.4GHz band

Laptop 5GHz 10m Mbit/s at 10m with 802.11n laptop on 5GHz band

Laptop 5GHz 25m Mbit/s at 25m with 802.11n laptop on 5GHz band

802.11ac adaptor 10m Mbit/s at 10m with an 802.11ac adaptor

802.11ac adaptor 25m Mbit/s at 25m with an 802.11ac adaptor
NETWORK-ATTACHED STORAGE

Large files AverageMB/s for read/write of 100MB large files
Small files AverageMB/s for read/write of 100MB small files

HARD DISKS
Extra large files AverageMB/s for read/write of a single 2.5GB file

Large files AverageMB/s for read/write of 2.5GB of large files
Small files AverageMB/s for read/write of 2.5GB of small files

PROCESSORS
Windows overall Average speed across numerous demanding tasks

Multitasking Speed when running simultaneous applications
Dirt Showdown

(720p)
Frames per second at 1,280x720, 4xAA,
High detail

MOTHERBOARDS
Windows overall Average speed across numerous demanding tasks

Multitasking Speed when running simultaneous applications
Dirt Showdown

(1080p)
Frames per second at 1,920x1,080, 4xAA,
Ultra detail

Dirt Showdown
(720p)

Frames per second at 1,280x720, 4xAA,
High detail

GRAPHICS CARDS
Dirt Showdown

(1080p)
Frames per second at 1,920x1,080, 4xMSAA,
Ultra detail

Tomb Raider Frames per second at 1,920x1,080, SSAA, Ultra detail

Metro: Last Light
Redux

Frames per second at 1,920x1,080, SSAA,
Very High detail

COMPUTER SHOPPER’S REVIEWS use some
of the most exhaustive testing procedures
you’ll find in any PC magazine. Every product
is subjected to qualitative and quantitative
tests that show how it performs in practical
use. Graphs for performance, battery-life
scores and costs are used in the Reviews
section, as shown on the right. Look in the
‘Summary of tests’ table (below) for details
of each test we run.
For PCs and laptops, we evaluate

performance using our own custom
benchmarking suite. See below for a brief
description of our benchmarking software
and game tests.

How we test
Find out how well products perform with the help of
Computer Shopper’s comprehensive tests

RATINGS & AWARDS
Computer Shopper rates
products out of five:

Avoid ★★★★★

Below average ★★★★★

Good ★★★★★

Very good ★★★★★

Excellent ★★★★★

BEST BUY
Products with outstanding

quality and performance for the
money win our Best Buy award.

RECOMMENDED
Products that don’t quite qualify
for a Best Buy award but are still
highly rated by our reviewers.

BUSINESS
The very best products
for work win our

Business Buy award.

The best products can win the
following awards:

A product hitting the
+100 per cent mark
performed twice as well
as our reference

This line represents the performance of a reference product in each
test. All graphs for components and systems are relative to our

reference PC (see below for specifications)

The actual scores in each test are shown
inside each bar

Bigger is better for all
bars except the red
ones, which show
running costs

Normal speed

Mono costs

Colour costs

Reference +50 +100-500%

2.2p

6.7p

11ppm

BENCHMARKS

DIRT SHOWDOWN
Dirt Showdown is a cracking racing game
that makes good use of DirectX 11’s
fancy graphical effects. You’ll want at
least 30fps for smooth racing.

TOMB RAIDER
With the ultra-demanding Super-
Sampling Anti-Aliasing (SSAA) enabled,
2013’s Tomb Raider reboot is a great
indicator of mid-range performance.

METRO: LAST LIGHT REDUX
Our most demanding graphics test
uses tessellation, SSAA and massive
textures to give even high-end cards a
thorough workout.

SHOPPER BENCHMARKS
Our benchmark suite uses
open-source software that
runs on Windows, Mac OS X
and Linux systems. This lets
us use objective results to
compare PCs and laptops,
no matter which operating
system they run. It’s designed
to test each computer to its limit, using a combination of
intensive image-editing, video-encoding and multitasking tests.
We ran the tests on our reference PC, which has an Intel

Core i5-4670K processor, 8GB of DDR3 RAM and an AMD
Radeon R7 260X graphics card. We normalised our results
so this PC had a score of 100. This makes it easy to draw
comparisons between test systems.
The resulting overall score is shown at the bottom of

every PC and laptop review. As we use the same tests in our
standalone and group test reviews, you can compare the
performance of any computer, whether it’s a netbook,
laptop or desktop, from both sections of the magazine.

3D BENCHMARKS
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Product Reviews
Our guide to all the products reviewed
in this month’s Shopper

125Reviews

Video 44
Samsung Gear 360

Displays 46
AOC Q2781PQ

Printers 48
HP OfficeJet Pro 6960

Components 50
AMD Radeon RX 480
Nvidia GeForce GTX 1060

Software 52
eM Client 7
Mailbird Pro 2.0
Microsoft Outlook 2016
Microsoft Windows 10
Anniversary Update
Mozilla Thunderbird

Wireless routers 80
Asus RT-AC3200
BT Smart Hub
D-Link DIR-890L
Linksys WRT1200AC
Netgear Nighthawk X4S
Netgear Nighthawk X8
Synology RT1900ac
TP-Link Archer C9
TP-Link Archer VR2600

Audio gear 94
Earphones
Gibson Trainer Ti100

JBL Under Armour
Headphones Wireless
Onkyo E700M
Sudio Vasa Bla

Headphones
Lindy BNX-60
Marshall Major II Bluetooth
Skullcandy Grind Wireless
Urbanears Plattan ADV
Wireless

Bluetooth speakers
B&O Play Beoplay A1
Monitor Audio Airstream S150
Skullcandy Shrapnel
Ultimate Ears UE Boom 2

Soundbars
Bose Solo 5
Philips Fidelio B5
Samsung HW-K650
Steljes Audio Calliope

Multiroom speakers
Bowers & Wilkins Zeppelin
Wireless
Libratone Zipp
Philips Izzy BM50
Sonos Play:1

Hot product 26
HP Spectre 13

PCs 28
Overclockers UK Kinetic H3

Laptops 30
Asus ZenBook Flip UX360CA
Dell Inspiron 13 5000
Lenovo Yoga 900S

Handhelds 34
Honor 5C
Lenovo ThinkPad X1 Tablet
Samsung Galaxy A5
Samsung Galaxy Note 7

Photography 42
Canon EOS 1300D

SUBSCRIBE
AND SAVE

CALL 0844 844 0031
OR SEE PAGE 122

844 844 0031CALL
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Free software guide

CRAZYTALK ANIMATOR is a versatile
animation suite that gives you the power
to create professional animations, in
particular applying 3D motions and
effects to 2D characters.
You don’t need any artistic skill or

animation experience to use the
program. It comes with a library of
characters and animation actions
that you can combine in a few clicks.
Customise a character, place it in your
chosen environment – classroom, coffee
shop, street, office, park, forest – and
make it walk, laugh, sing, applaud, dance,
cry or talk; it’s just a matter of choosing
the options you need from a menu, and
adding and updating them as required.
It’s even possible to take a regular photo of

someone, extract their face, and apply it to one
of the characters. They will move realistically,

CrazyTalk Animator 1

REQUIREMENTS: Windows XP, Vista, 7, 8, 10 32/64-bit, 500MB hard
disk space
WEBSITE: www.reallusion.com
NOTES: Get your registration code at www.reallusion.com/event/
CTA1Std/computershopper_CTA.html

REQUIREMENTS: Windows XP, Vista, 7, 8,
10 32/64-bit, 20MB hard disk space
WEBSITE: www.abelssoft.net
NOTES: Get your registration code within
the application

It’s easy to access your free software. Just go to www.shopperdownload.co.uk/345 and
register with the code from the card insert. Please be aware that you need to have
bought the ‘Free Software Edition’ and not the ‘£4.50 Edition’ to access the downloads

GETTING STARTED
The download instructions on the card
insert (opposite) show you how to
connect to the download site. Make
sure you type in the web address exactly
as shown. You’ll need your coupon code
the first time you log on to the site.

ANY PROBLEMS
If you need help with any of the
software this month, please send an
email to letters@computershopper.co.uk.
We check this inbox regularly. Please
include the issue number of the
magazine and your coupon code.

WHY DOWNLOADS
In order to provide us with free
software, publishers now require us to
offer the applications as a download and
to require online registration. You need
to use the unique code printed in the
box on the card insert to register and
download the software in this issue. The
unique code means we stop the deals
leaking online, so only Shopper readers
get the software.

NO CODE?
If you don’t have the card insert with the
unique code, you must buy the £4.99
‘Free Software’ print version of the
magazine. If you have this edition and
still don’t have a card, please contact
letters@computershopper.co.uk.

REGISTER YOUR SOFTWARE
BY 20th OCTOBER 2016
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blink, smile, laugh, talk (with auto lip-sync), just like
one of the built-in animations.
If you’re working with other CrazyTalk Animator

users you can create and share custom characters,
for the best possible results. Or, if it’s just you,
there’s an option to render your masterpiece at any
time, exporting it as a video or a series of images.
While the animation is surprisingly

straightforward, CrazyTalk Animator is still a
heavyweight tool. There’s a lot to learn before
you’ll be producing quality work.

THEMORE YOU use a PC, the more cluttered it
becomes, weighed down by leftover ‘temp’ files,
orphaned Registry keys and a host of other junk.
WashAndGo 2016 can help to reverse all this,

restoring your system’s original performance and
stability. And not just by the usual basic steps,
such as emptying the Recycle Bin and clearing
your browsing history. Instead, the program uses
a deep knowledge of Windows and hundreds of
applications to locate every surplus file and
Registry key, giving your system the most
thorough clean you’ll find anywhere.
Install and launch WashAndGo 2016 and you’ll

quickly find out more, as the program analyses your
system and reports on the results. This helps you
keep control over exactly what is removed; if you
don’t want to clear any Java files, for example, just
clear a tickbox and they’ll be left alone.
Unusually, the program will also by default back

up any files it deletes, keeping them for two weeks.

WashAndGo 2016

w.abelssoft.
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REQUIREMENTS: Windows XP, Vista, 7, 8,
10 32/64-bit, 20MB hard disk space
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If WashAndGo 2016 does cause a problem for some
reason, all you have to do is restore the backup.
You might start by using WashAndGo 2016 to

run a few manual cleanups, then, but it can also
run automatically. You can have it clean your
system when Windows starts, once a day, or
at some preferred schedule of your own, all in
the background while you get on with more
important matters.
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Ashampoo Uninstaller 5
ONE QUICK AND easy way to
claim back disk space and help to
improve the performance of
Windows is to remove any
programs you no longer need.
While a quick visit to the

Control Panel to uninstall
software sounds easy enough,
not all uninstallers are born equal
and many leave behind traces of
the software they were designed
to remove. Rogue files, coupled

with superfluous entries in the
Registry, can gradually lead to
your computer slowing down,
and this is where Ashampoo
Uninstaller can help.
The program can be used to

monitor your computer when
new software is installed, and will
keep a record of all the changes
that are made to your system.
This means that should you
decide to uninstall a piece of

SOFTORBITS PHOTO
RETOUCHER is a powerful suite
for improving and enhancing
your digital images, containing
numerous handy tools.
The Auto Correction tool, for

instance, optimises a photo’s
brightness, contrast, saturation,

SoftOrbits Photo
Retoucher 3

REQUIREMENTS: Windows XP, Vista, 7, 8,
10 32/64-bit, 30MB hard disk space
WEBSITE: www.softorbits.com
NOTES: Get your registration code within
the application

temperature, tint and gamma
with a single click.
The Spot Remover is a

simple brush for cleaning up
noise or other small elements
of a picture. Just click on the
object, drag, and it’s
automatically removed.

The Scratch Remover works
in a similar way to heal scratches
on old photos. It’s also largely
automatic, so all you have to do is
click and drag along the scratch.
The Remove tool goes further

by enabling the removal of larger
objects from a photo. Draw
around the edge of the object
and Photo Retoucher replaces it
with textures matching the
surrounding area.
A Clone tool provides more

detailed control by allowing you
to choose an area of the image
to be copied, and where you’d
like it to be pasted.
There’s also a Sketch feature

that transforms your pic into a
pencil drawing, watercolour,
pastel image and more.
Photo Retoucher provides all

the usual editing basics – crop,
resize, rotate – and the finished
image can be saved as a JPG,
PNG, or one of many other
graphics formats.

REQUIREMENTS: Windows XP, Vista, 7, 8,
10 32/64-bit, 40MB hard disk space
WEBSITE: www.ashampoo.com
NOTES: Get your registration code within
the application
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software, the installation process
can simply be reversed and all
traces of the program in question
can be eliminated. A snapshot
facility is available so you can
keep an eye on precisely what
changes individual programs
make to your computer.
But Ashampoo Uninstaller

has much more to offer. The
Undeleter can be used to restore
files that have been deleted,
while the Wiper can securely
delete any files you are certain
you want to remove. The Internet
Cleaner can be used not only to
free up space but also to protect
your privacy by deleting files that
record details of your online
activities. Having freed up some
disk space, you can then use the
built-in defragmenter to optimise
your hard drive.
Add to this a tool for

managing your installed fonts
and a replacement tool for taking
control of System Restore Points,
and you have a complete PC
maintenance suite that will keep
Windows running smoothly.
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create an image of your hard disk that you can use
to recover the files later, without worrying whether
using your PC will overwrite them. There’s also a
shredder, which securely deletes confidential files so
you can be sure that no-one else will be able to
recover them. Alternatively, you can use the Disk
Wiper to securely wipe the free space on a drive,
ensuring that all deleted files are truly gone forever.

REQUIREMENTSWindows XP, Vista, 7, 8,
10 32/64-bit, 50MB hard disk space
WEBSITEwww.auslogics.com
NOTES Get your registration code at
filerecover6.disc.computershopper.co.uk

REQUIREMENTSWindows XP, Vista, 7, 8,

10 32/64-bit, 200MB hard disk space

DETAILSwww.pandasecurity.com

NOTES Six-month licence

PANDA INTERNET SECURITY
2016 is a capable security suite
with protection for Windows,
Android, iOS and Mac.
The Windows module offers

accurate anti-virus, browser

Panda Internet
Security 2016

protection (via an
optional toolbar), a
firewall and Wi-Fi protection
to detect intruders on your
network. The Data Shield
prevents sensitive data falling into

the wrong hands, parental
controls keep your kids

safe online, and there’s a virtual
keyboard to bypass keyloggers.
Mac and iOS protection is

more basic, with anti-virus and
an iPhone location service, while
the Android tools take this a little
further: there’s anti-virus, device
optimisation, a location service,
and the option to lock or wipe
your device remotely.
All this is easy to set up, but

look out for the option to install
a browser toolbar: it will change
your home and search pages
unless you clear some tickboxes.
After that, the program

proves as reliable and accurate as
ever. The 2016 edition brings new
checks for Wi-Fi vulnerabilities, a
new engine, and smarter
Collective Intelligence, offering
greater protection with less
impact on performance.

AUSLOGICS FILE RECOVERY is a powerful
undelete tool that will quickly bring many lost files
back from the dead.
The program allows you to search for files by

type (picture, music, video, document, software),
modification date or name. What’s more, it can skip
both zero-size, temporary and system files, which
can help reduce the final list of recoverable files to
manageable proportions.
Scanning is reasonably

quick (unless you choose
the ‘deep scan’ option,
which examines every
sector of your hard disk to
locate files other tools
might miss). If the report
does find too many files
you’re able to apply filters
there, too, viewing only files
of the date, size and type
that you’re looking for.
A Preview pane also

allows you to preview
images, videos,
documents and PDFs, so
you can be sure you’ve
found the right files
before you recover them.
You also get some useful

extras, such as the ability to

Auslogics File Recovery 6
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UPDATED Evernote 6.2.4 Store your
notes, ideas and plans in the cloud, and
synchronise them between computers.
UPDATED Mailbird 2.3.22
A free desktop email client for Windows.
UPDATED Miranda IM 0.10.56
Chat with friends across multiple
messaging platforms, including AIM,
Facebook, IRC and MSN, all from one
simple interface.

Genie Timeline Free 2016 Protect your
most valuable files with this easy-to-use
backup tool.
Paragon Partition Manager 14 Free
Create, format, split, merge and reorganise
all your hard disk’s partitions.
UPDATED PeaZip 6.1.0 A tremendously
powerful archive-management tool.

CarotDAV 1.13
Manage all your online storage services
with one simple application.
UPDATED Cyberduck 5.0.11
A powerful but easy-to-use FTP client for
uploading and downloading your files.
Easy WiFi 4.0
Find free Wi-Fi hotspots while you’re out
and about.

UPDATED CCleaner 5.21 Remove unwanted
information, temporary files, browsing
history, huge log files and even the settings
that uninstalled software leaves behind.
Defraggler 2.21 Ensure your system is
defragmented properly and improve its
performance.
Finestra Virtual Desktops 2.5.4501 Set up
four or more virtual desktops on your PC.

Chat and Communication
Resources

UPDATED Skype for Windows 7.26Make
internet voice and video calls for free, and buy
credit to make calls to mobiles and landlines.
Trillian 5.6 Use all your instant-messaging
accounts with one application. Supports
Windows Live!, AIM, Yahoo! and Google Talk.
UPDATED WhatsApp Desktop 0.2.1455 A free
PC and Mac version of the popular messaging
app, allowing you to chat straight from your
desktop instead of using the web app.

Windows 8 UX Pack 9.1
Get a glimpse of the Windows 10 UI without
committing to a full OS upgrade.
Windows 10 Transformation Pack 6
Bring some of Windows 10’s new features
to your current operating system.
Winstep Xtreme 16.6
Freshen up your system with this suite of
desktop and UI replacement applications.

Screenshot Captor 4.16.1 Create and manage
screenshots the easy way.
UPDATED SUMo 4.4.4 Quickly scan your PC’s
installed applications and find any updates
that are available for them.
ZipGenius 6.3.2.3116 A flexible file-
compression tool with support for a huge
number of compressed file formats.

UPDATED FileZilla 3.20.1 A fast, attractive and
reliable FTP client with lots of useful features.
UPDATED NetBalancer 9.5.1
Make the most of your internet connection
by assigning download and upload priorities
to web applications.
UPDATED TeamViewer 11.0.64630
Remote-control your computer from
anywhere in the world.

Customisation

General

Internet and Network

Tweaking and Performance

iolo System Mechanic Free 15.5
Speed up your system with this cut-down
version of iolo’s PC optimisation suite.
Rainmeter 3.3.2
Customise the desktop with your choice
of tools and shortcuts.
Windows 8 Transformation Pack 9.1
Emulate the look of Windows 8 on an
earlier version of the operating system.

UPDATED IObit Advanced SystemCare Free
A complete computer security, maintenance
and optimisation suite.
UPDATED Revo Uninstaller Free 2.00 Remove
installed applications completely, including all
their folders, system files and Registry entries.
Simple Performance Boost 1.0.5 Tweak the
Windows Registry to give your PC a
performance boost.
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WIRELESS ROUTERS

some very good ISP routers as well. In this
group test, we’ve tested nine possible options
to help you decide which router will best
unlock your connection’s potential.

LINING UP
The bad news is that it isn’t quite as simple as
picking a router and expecting it to work with
your line; first and foremost, you’ll need to
make sure that the router matches the type of
internet connection you have.
For instance, if your connection is of the

most popular asymmetric digital subscriber
line (ADSL) variety, it’s easiest to get a router
with a built-in ADSL modem. Similarly, routers

SAY NO TO BAD WI-FI
Wireless routers

Whether you’re on a fibre connection or a phone
line, you can give your internet an instant
performance boost by upgrading your router

CONTENT REVIEWS
Page 84

ASUS RT-AC3200
Page 85

BT Smart Hub
Page 86

D-LINK DIR-890L
Page 87

LINKSYS WRT1200AC
Page 88

NETGEAR Nighthawk X4S
Page 89

NETGEAR Nighthawk X8
Page 90

SYNOLOGY RT1900ac
Page 91

TP-LINK Archer C9
Page 92

TP-LINK Archer VR2600

WE’VE ALL EXPERIENCED it – the burning
frustration of paying for a fast (or indeed,
superfast) broadband connection, yet
struggling with inexplicably glacial download
speeds or patchy Wi-Fi coverage.
While it’s tempting to blame the line or

your ISP, there’s a good chance that the real
culprit is right inside your own home. A
rubbish router can really put the brakes on
performance, especially if you’re
predominantly relying on wireless.
It’s therefore worth upgrading to a quality

third-party router if you suspect that your
ISP-made model is causing you grief – though
recently, it should be said, there have been
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capability, broadcasting over one 2.4GHz and
two 5GHz bands. 5GHz devices are backwards-
compatible with the 2.4GHz frequency, so you
can switch freely between them.
Furthermore, these bands are split into

numerous channels, with 5GHz offering a
greater number of channels. Ideally, you want
the router to broadcast on the least congested
channel; too many connections over a single
channel can cause interference, even across
multiple routers. You’re at particular risk of
this if you live in a densely populated area,
such as a terraced street or block of flats.
Many routers will attempt to select an

uncrowded channel for optimum performance,
but you can choose for yourself using the
admin tools. Download the Wifi Analyzer
mobile app and you’ll be able to see how
many nearby routers are sharing a channel,
allowing you to pick which one to use.

WILLING AND CABLED
Of course, you may wish to forgo Wi-Fi and
simply use a wired connection from your PC
straight to the router; after all, this usually
makes for better, more consistent speeds than
wireless. All routers have Ethernet ports for
this purpose, but you’ll want one with a

high-speed Gigabit Ethernet port that can
reach a superior 1,000Mbit/s throughput.
On the subject of ports, it can be useful to

have a router with integrated USB ports. This
will enable you, among other things, to easily
set up network-based storage (ideal for
file-sharing) or a wired printer that you can
then access from anywhere in the house.

TOOLS OF THE TRADE
We’ve mentioned admin interfaces; these are
basically a router’s main menu, accessible
through your chosen web browser. Many
users will simply visit this once to set up their
router, but we recommend getting to grips
with it. Besides being necessary to change
broadcast essentials and a great way to
improve speed and reliability, a good admin
interface can also configure a router’s more
advanced features, such as port forwarding
(allowing trusted traffic to pass through
firewalls), parental controls, USB management
or the prioritisation of certain types of traffic.
As with any interface, it’s a case of the

simpler the better, and router makers can vary
in how user-friendly they design them. We’ll
cover this aspect in our reviews, so you’ll know
which are the cleanest and clearest.

Don’t settle for anything less than a dual-band router. These
can broadcast on the 2.4GHz and 5GHz channels simultaneously

with a built-in very high-bitrate digital
subscriber line (VDSL) modem are required for
fibre-to-the-cabinet (FTTC) services such as
BT Infinity and Sky Fibre. The obvious benefit
to these is that you only need one box, with
no need for a separate modem to take up
space or extra wires to trip over.
If you have a BT Openreach modem, which

are commonly installed with fibre connections,
you can just buy a router with an Ethernet
WAN port. To install the new one, connect the
modem and router to each other, and use the
router’s admin interface to punch in your
username and password.
It’s slightly more difficult for Virgin Media

users, as they don’t have separate modems,
and there are no third-party routers that have
the necessary cable modems. Instead, you
have to go into the Virgin Media Super Hub’s
interface and set it to modem mode. Your new
router connects via Ethernet to the old router.
Regular Sky customers (not Sky Q – see

box, right) are also out of luck, as you can’t
connect your router directly to your
broadband. You’ll need to buy a new router,
switch off its DHCP server and connect it, via
one of its LAN ports, to the router. This turns
your new router into a faster access point.

SPEEDS NOT WORDS
Since launching in 2013, 802.11ac has become
the go-to wireless standard for any respectable
router, and for good reason – its maximum
theoretical throughput of 2,600Mbit/s dwarfs
the older 802.11n standard’s 600Mbit/s, even if
you’re probably not actually going to achieve
that kind of speed in practice. Since 802.11ac
routers are what to go for unless you’re on an
extremely tight budget, we’ve focused this
group test on them specifically.
Both 802.11ac and 802.11n are split into two

frequencies, 5GHz and 2.4GHz. Our speed test
benchmark measures a router’s actual
throughput at both frequencies; since the
2.4GHz band is generally slower and more
congested (meaning that more devices are
trying to connect over it), 5GHz performance
is usually much better over both 802.11n and
802.11ac. To the 2.4GHz band’s credit, though,
it tends to have a greater effective range than
5GHz, which might make it the better choice
for those with large homes.
Our main benchmark test for routers

involves connecting via a laptop from a
distance of 10m, with a few obstructions
(including a metal cabinet and a wall). This
simulates the effects of having your own
devices connecting from different rooms of
your house – being in the same room as the
router will yield much better speeds.

CHANNEL HOPPING
Try not to settle for anything less than a
dual-band router; this means it can broadcast
on both the 2.4GHz and 5GHz channels
simultaneously, effectively giving you the
ability to connect more devices without
necessarily overcrowding the connection.
Some higher-end routers even have tri-band

The best routers for…
Can’t find what you need in the main group test?
Try these niche picks instead

BUDGET BUYERS ASUS RT-AC52U
Not everyone has a house full of 802.11ac-enabled equipment; laptops and
wireless adaptors that are limited to the 802.11n standard are still
common, and if you can’t take full advantage of an AC router’s speeds,
you might as well save some money and get an N router instead. We’d go
for the dual-band RT-AC52U, which costs just £48 but is capable of some
very impressive speeds on the 5GHz band. Range and speed on the 2.4GHz band is
similarly as impressive for the price. It also includes handy extras such as two USB2 ports.

SKY CUSTOMERS SKY Q HUB

This dual-band ISP router alone is a good reason to
upgrade to the Sky Q service. While linking an internet
router to a TV subscription service remains a bit odd, the
hardware itself will serve you very well for both streaming and browsing, with
its 802.11ac support, Gigabit Ethernet ports and nippy speeds: we got 320Mbit/s in the
same room and 223Mbit/s through a couple of walls.

BUSINESS DRAYTEK VIGOR 2860LN
As with any piece of tech, businesses have distinct needs when it
comes to routers: added security features, extensive VPN support,
managed content filtering and so on. The Vigor 2860Ln has all these
and more, and while it’s not the fastest or the cheapest SMB router
around (it’s limited to 802.11n speeds and costs £364), its versatility
and surprising ease of use make it hard to beat.



WIRELESS ROUTERS

82 NOVEMBER 2016 | COMPUTER SHOPPER | ISSUE 345

ALTHOUGHMOSTWIRELESS routers are
designed to be pretty much plug-and-play,
coming with decent default settings, including
pre-secured Wi-Fi, they’re not perfect, and
you’ll most likely need to change some
options. This is particularly true if you’re
replacing an old router with a new one, as this
can stop some devices from working. In this
guide, we’ll take you through everything you
need to do to get your new router working.

NOTE OLD NETWORK DETAILS
The ideal way to set up your new router is
to use some of the same networking
settings as the old one, such as the network
name and security key. That way you don’t
have to reconfigure any of your existing
devices, as they’ll just connect to your new
router seamlessly. Connect to your existing
wireless router and go to its management
page by typing its IP address into your web
browser. If you’re not sure what this is, get
up a Command Prompt and type IP Config.
Note down the Gateway address, which will
be something like 192.168.0.1: this is your
router’s IP address.
Type this address into a web browser and

enter your administrator’s username and
password (the router’s manual will tell you
what the defaults are if you haven’t changed
them). Every router interface is slightly
different, but they have similar names, so we’ll
explain what to look for, but your router may
have the settings in a slightly different place.
First, go to the wireless settings and note

down the name of your network. If you have
an existing dual-band router, take down the
2.4GHz and 5GHz names (if different). Note

down the encryption
password, too. Most
likely, this is hidden from
view, but you should
already know what it is,
or you’ll find it written
on the router, or in its
manual if you’re using
default settings.
Next, go to the LAN

settings and look for the
DHCP option. The DHCP
server is the part of the
router that gives out IP addresses to other
devices on your network automatically.
The server will be set to give out a range of
IP addresses. Ranges keep the first three
sets of numbers the same (192.168.0, for
example), but the last number changes
(192.168.0.2, 192.168.0.3 and so on).
Depending on your router you’ll see two

ways of noting the address range. First, you
might see a start and end address, such as
192.168.0.2 and 192.168.0.100. Second, you
might see a start address and then a number
of addresses, such as 192.168.0.2 and 99. To
work out the end address add the number of
addresses minus one to the last number of
the start address: 2+(99-1) in our case, which
gives us 192.168.0.100.

PLUG IN YOUR NEW ROUTER
You can now unplug your old router. Set it
aside, as you can use it as a range extender

following our guide in
Advanced Projects (see
page 133). Connect it
using the same cables
and connectors as your
previous router and
then turn on your
router. Connect to the
new Wi-Fi network and
then go to the new
router’s web-based
management page by
typing its IP address
into a web browser.
Again, you can find out
what the IP address is
by using the ipconfig
command. You’ll need

the router’s admin password, which you can
find in the manual; enter this when prompted.
Next, you need to set up your broadband

connection, so go to your router’s internet or
WAN page. Here you’ll need to choose the
protocol to use, and your internet username
and password. For ADSL connections, the
protocol is usually PPPoA; for fibre
connections, it’s usually PPPoE. Your ISP will
be able to provide you with the connection
details and your username and password if
required. Save the settings and your router
will connect to the internet.

CONFIGURE IP SETTINGS
Now that your router is connected to the
internet, it’s time to change the IP settings
so that they match your old router’s. Go to
the LAN or Network settings on your new
router. First, change your router’s IP address
so that it matches that of your old router.
Then find the DHCP server settings and enter
the Start and End addresses so that they
match those of your old router.
When your router has saved its settings,

you’ll be disconnected from it. Restart your
computer to get it to refresh its IP address
and then reconnect to your new router’s
management page; remember to type in its
new IP address, which you just set.

SET UP WI-FI
Now you need to configure the router’s Wi-Fi
settings. By default, some new 802.11ac
routers come pre-configured so that both the
2.4GHz and 5GHz channels have the same
network name. They’re supposed to use a
technology called Band Steering (it may be
called something else, such as Smart

Installation masterclass:
setupyour newrouter
Getting your new router working properly means diving into the settings and
making a few changes. We take you through everything you need to know

⬆ You can use the ipconfig command to find out what your router’s IP address is

➡ Note down your old
router’s DHCP settings, as
you’ll need them later



WIRELESS ROUTERS

83ISSUE 345 | COMPUTER SHOPPER | NOVEMBER 2016

Connect), which detects the device that’s
connecting and then steers it to the band that
will give it the best performance. This doesn’t
always work very well, though, so you may
want to turn this option off and have distinct
2.4GHz and 5GHz networks. The 2.4GHz
network runs at 802.11n speeds but has better
range, while the 5GHz network is for faster
802.11ac speeds but its range is less.

2.4GHz NETWORKS
The big problem with 2.4GHz networks is that
they suffer from interference, particularly
from neighbouring networks. The old way of
dealing with this was to find an uncongested
Wi-Fi channel (they go from one to 13 in the
UK), but this is becoming harder. Instead, it’s
easier to use the router’s own automatic
channel selection. This will keep an eye on
traffic and automatically change the Wi-Fi
channel if there’s any congestion.
You’ll also need to choose the channel

width (20MHz or 40MHz), which may be
listed as different speed modes, from slow to
fast. In short, this mode chooses whether
your router should use multiple wireless
channels to increase speed. With 802.11ac
routers, the higher-speed mode is usually an

Setting up a guest network
You’ll see that most modern routers have
a guest mode on them. This is a special
Wi-Fi access mode that gives people
access to the internet, but not your home
network (unless you enable it). It’s a safer
way to share your internet connection, as
you can happily give out the details for
your guest network, knowing that anyone
using it can’t access your personal
computer, NAS or other devices.
As to whether you need it or not, it

comes down to how many people you
need to give access to your Wi-Fi and how
much you trust them. One good reason to
use guest networks is so that you can set
up a simpler password that’s easier for
people to remember and type in, making it
quicker for guests to get connected.
You’ll find guest network settings in

the wireless settings. They should be
turned off by default, but in most cases
you can enable them for the 2.4GHz or
5GHz networks separately.

automatic setting, and is disabled if the
router runs into congestion. Leave any
auto mode alone, but if you’re having
problems connecting to your 2.4GHz
network, you can turn this option off.
Finally, change your network name

and password to match those of your
original wireless router.

5GHz NETWORKS
With your 5GHz network, you’ll get
excellent speeds when you use 802.11ac
devices: you should get near wired
speeds, in fact. Configuring this type of
network is pretty straightforward. As with

the 2.4GHz network, you can leave
the channel selection on Auto.
With 5GHz networks you get less
interference, but congested areas
can still cause problems, so it’s
best to let the router change
channel in the event of a problem.
You can also set the channel

width, as 802.11ac uses multiple
channels to increase speed.
Depending on your router, you’ll
have different settings, but the highest
setting – 20/40/80MHz, for example
– is fine. If there’s an auto mode, then
select this and your router will step
down its speed if there’s an issue.
Finally, you can set which devices

can connect to this 5GHz network.
To truly reserve it for the fastest
devices only, select 802.11ac only; if
you have any older 5GHz devices that
you want to use, leave the default
mixed mode setting alone.
Finally, give your network the same

name and security password as you
used on your old router. If you didn’t

have an older 5GHz network, add a ‘-5’ to the
end of your 2.4GHz network’s name, so you
can distinguish them. Save your settings.

RECONNECT YOUR DEVICES
You can now reconnect your network
devices to your new network. You should
restart any wireless devices, so that they
pick up the new network and ask for a new
IP address. As you’ve kept the same
network name and settings as before, you
won’t have to reconfigure any device and
they’ll just reconnect automatically. In fact,
the only bit of configuration you’ll need to
do is moving devices to the 5GHz network if
you didn’t have one before.

⬆ A guest network is a simple way to share your
internet connection, without giving access to
everything else on your network

⬆ You’ll need to configure your new router to
connect to your ISP

⬆ 2.4GHz networks can suffer from interference, but modern
routers’ auto settings should sort this out

⬆ 5GHz networks are easy to configure and generally have
fully automatic settings
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IT’S HARD FOR a router with six external
antennas to avoid looking imposing, but
the all-black Asus RT-AC3200 looks even
more spider-like than most; it’s not a design
that’s suitable for anyone suffering from
debilitating arachnophobia.
The router is designed for environments

where lots of devices need to connect at
once, and where network speed is vital. It’s a
tri-band router able to broadcast on three
simultaneous networks: two on the 5GHz
band and one on 2.4GHz. Since the 5GHz
networks have a theoretical throughput of
1,300Mbit/s each, with a further 600Mbit/s
for the 2.4GHz network, this gives you a
staggering combined throughput of
3,200Mbit/s. There’s no built-in modem,
however, so you’ll need to connect the
RT-AC3200 to an ADSL or fibre modem or
router for internet access.

SWITCH RELIEF
The router has a Smart Connect feature that
connects your devices on whichever is the
most suitable network according to the device
speed, signal strength and the amount of
congestion. This is useful if you want a
hands-off approach to network management.
It does, however, require you to have all
three networks broadcasting under the

ASUS RT-AC3200
★★★★★
£190 • From www.ebuyer.com

VERDICT
The imposing RT-AC3200 is packed with features,
but its wireless performance isn’t the best

same SSID with a single
password. Some people prefer to
manage which network is used by each
device manually, and you can create individual
networks with separate passwords in the
router’s admin interface.
There’s the usual array of four Gigabit

Ethernet ports for your wired network devices
and a WAN port for connecting a modem or
another router. You can also connect a
storage device or a printer to one of two USB
ports to share over your network, one being
USB2 and the other being the faster USB3
standard. You can use Asus AiCloud to access
your USB storage remotely through an app
for iOS and Android devices, or through a
personalised web link in a browser.
The admin interface is comprehensive,

although it might be intimidating for anyone
without a lot of networking knowledge.

There are useful metrics provided by the
traffic analyser, so you can see how
bandwidth is being distributed around your
network and identify any bottlenecks.

BE OUR GUEST
Otherwise, there are all the options you
would expect, such as Quality of Service,
Dynamic DNS and port forwarding. You can
also set up guest networks to provide internet
access for visitors without giving them full
access to your network; the router supports
a staggering nine different networks.
We tested wireless speeds first with our

reference laptop’s integrated 802.11n adaptor.
On the 2.4GHz band we saw a transfer rate
of 38.9Mbit/s at a distance of 10m, but
when testing the wireless speeds of the two
5GHz bands we noticed slightly differing
speeds between them.
Diving into the router admin, we saw that

this was because the two networks use
different channel groups. The first network
only uses wireless channels between 36 and
48, while the second uses channels between
100 and 140, which are less commonly used
and so less congested. On the first 5GHz
network we saw only 133Mbit/s at 10m, but
when we switched to the second network we
saw considerably faster speeds of 181.8Mbit/s.

AC DECENT
Asus didn’t provide a USB adaptor for us to
test 802.11ac throughput, so we used our
reference Trendnet TEW805UB 802.11ac USB
adaptor instead. Throughput at 10m was
identical across both 5GHz networks at
233Mbit/s; fast overall, but far from the best
by high-end router standards.
The RT-AC3200 is undoubtedly a feature-

packed router with plenty of functions for
those looking to tinker, but in terms of
straight wireless speeds we were a little
disappointed. The D-Link DIR-890L has
superior tri-band performance for the price.
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AS THE SMART Hub is designed specifically
for BT Broadband, getting it up and running
is easy – simply spring out its little legs and
plug in your RJ11 telephone cable at the rear.
You can ditch any Openreach modem if you
have BT Infinity; if you have ADSL, make
sure that the other end of the cable is
connected to an ADSL filter.
There’s no Ethernet WAN port, but if you

need one (in other words, if you have Fibre to
the Home) you can convert one of the four
Gigabit Ethernet ports into a WAN port.
You’ll obviously lose one wired port in the
process, however, which may annoy those
who need to buy an Ethernet switch.
The basic configuration merges 2.4GHz

and 5GHz networks under the same name, so
you can’t choose which network to connect
to. This is a problem for 802.11ac devices, as
these have to connect to the 5GHz band to
get the fastest speeds. We therefore
recommend splitting the networks.

ADMIN RIGHTS AND WRONGS
The Smart Hub’s interface remains incredibly
simple while being a little friendlier than
previous BT router UIs. You get port
forwarding, Dynamic DNS and UPnP, but
everything else is locked down. This means
that you can’t override using BT’s DNS
servers to use alternatives. When there are
BT DNS issues, it means changing settings
individually on every device. However, most
of the time BT’s servers are reliable, and

BT Smart Hub
★★★★★
£130 • From www.bt.com

VERDICT
Incredibly fast and great value, the Smart
Hub is a great choice for BT customers, but
it’s slightly short on features

built-in protection will
warn you if you attempt to
visit a malicious website.
A USB2 port at the back will share any

devices plugged into it, but there are no
security settings, so anything you connect
will be shared with the entire network. A
dedicated NAS is therefore a better option
for keeping data to yourself.
BT has delivered on its claim of boosting

the Smart Hub’s range; we managed to get a

connection through four walls at a distance
of around 40m. Performance up close was
excellent, with 2.4GHz speeds of 83.89Mbit/s
at close range and 61.32Mbit/s at 10m
through a couple of walls.
For 5GHz, BT has upgraded from a 3x3

configuration to a 4x4, which means four

radio transmitters working together to
improve speed. It works well: testing with a
laptop with built-in integrated 802.11ac, we
saw close range speeds of 256.32Mbit/s, on a
par with the best from more expensive
models. Speeds continue at distance, too; we

saw throughput of 191.07Mbit/s at 10m,
demolishing the old BT Home Hub 5.

STRAIGHT TO VIDEO
It’s worth mentioning YouView at this point,
particularly if you’ve signed up for BT’s TV
service (such as BT Sport Ultra HD, which
delivers some channels via the internet).
We’ve had trouble trying to get third-party
routers to work with livestreamed YouView
channels, but BT’s routers have always
worked flawlessly out of the box. Fortunately,
the Smart Hub is no different: just plug it in
and your TV service will work perfectly.
If you re-contract or take out a new

Infinity contract, you get this router for free,
but existing BT customers can buy the
router for £50, a saving of £80 on the
normal retail price of £130. That’s quite
remarkable value for a top high-end router
such as this. For BT customers, it’s well
worth upgrading to, particularly if you’re on
a fast fibre connection.
The only minor downsides to the Smart

Hub are that it’s not particularly configurable
and you miss out some more advanced
options that third-party routers include.
However, if you’re not planning on making
any big tweaks, and especially if you’re
already a BT customer, the Smart Hub does
everything you’ll need it to do.

BT has delivered on its claim of boosting the Smart Hub’s
range; we got a connection through four walls at 40m
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THE D-LINK DIR-890L is a seriously
eye-catching router, being halfway between
an interstellar probe and space scarab. It’s
available in glossy red or a slightly more
subdued black; not everyone is going to be
fond of its heavily angular, pyramidal shape,
but we found its design a refreshing break
from the norm.
The router’s tri-band specification

requires a whopping six external high-gain
antennas, which allow it to broadcast two
5GHz and one 2.4GHz networks. As the
DIR-890L doesn’t have a built-in modem,
there’s a Gigabit WAN port for connecting to
an ADSL or fibre modem or another router.
There are the usual full-speed Gigabit LAN
ports for connecting your wired network
devices, and you can add storage to your
network through the USB3 and USB2 ports
on the rear of the router.
The faster USB3 port will be ideal for

network-attached storage, and it also works
with the mydlink SharePort application so you
can access all your files while on the move
away from your network. You’ll need to install
the mydlink SharePort app on your iOS or

D-LINK DIR-890L
★★★★★
£210 • From www.currys.co.uk

VERDICT
The DIR-890L is a good choice if you have a
lot of devices on your network, but its long-
range performance is below par for the price

Android devices, but after you’ve done this
you’ll have an easy way to access your
content. The slower USB2 port can be used to
share a printer across your network, but you’ll
need to install the mydlink SharePort utility
on each computer you want to use to print.

SMART MOVES
The DIR-890L has a much cleaner admin
interface than we’ve seen on some of
D-Link’s routers in the past, and it’s very
easy to navigate. We particularly liked the
approach to scheduling. You can use the
simple interface to create schedule profiles
and then apply these profiles to various

features, such as to access control or QoS,
so they’re only in operation at those specific
times. It’s also possible to easily deny access
to a specific list of websites or restrict
access to certain websites at times you
choose. Other useful functions, such as
Port Forwarding, are easy to find.
The DIR-890L uses Smart Connect

technology, meaning that out of the box all
three networks are broadcast under one
SSID. The router is able to detect the
connecting wireless device and connect it
to the most appropriate network, by taking
into account factors such as networking
traffic. You can easily disable Smart Connect
if you want three distinct networks with
passwords you set yourself.
Wireless speeds were respectable, if not

stratospheric. On the 2.4GHz band with our
laptop’s integrated 802.11n adaptor we saw
speeds of 46.9Mbit/s at 10m. Speeds on the
5GHz band were very respectable at close
distance, where we saw a huge 195.7Mbit/s at
10m, although this is only a few megabits per
second faster than the BT Smart Hub, which
costs considerably less (and is even available
for free to certain BT customers).

BIG DATA
Switching to a D-Link 802.11ac DWA-182
USB adaptor and 802.11ac mode, we saw
speeds of 279.6Mbit/s at 10m; a very strong
result, but we would have liked to see it even
higher considering the cost of the router.
Unlike with the Asus RT-AC3200, there was
no performance difference between the
router’s two 5GHz bands.
The DIR-890L’s tri-band specification

makes it a good option if you have lots of
devices you need to get online at once, and
we appreciated its easy-to-use interface. It’s
very quick with D-Link’s own USB adaptor but
its 802.11n performance with our laptop’s
integrated wireless chipset wasn’t brilliant,
and it’s very expensive, so misses out on an
award. Consider the TP-Link Archer C9 if
you’re looking for a more affordable option.
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LINKSYS ROUTERS TYPICALLY fall into one
of two categories: sleek and stylish models,
such as the E1700 300, or comparatively
garish but more fully featured models such
as this, the dual-band WRT1200AC.
While Linksys’s other models look to blend

in with your décor, the WRT1200AC screams
‘router’ with its array of blinking LEDs and
two external antennas, all finished off in
traditional Linksys blue. If you like your tech
to look a bit geeky, you’ll love it.
The heat-dissipating vents on the top of

the router make it clear that the WRT1200AC
is a serious piece of networking kit. It’s a large
router, but those looking to save space by
placing any objects on top of it will be wise to
heed the warning in the quick start guide,
which explicitly states not to place anything
on top of the vents due to an overheating risk
– and, as with all routers, we’d recommend
keeping it away from confined spaces to
ensure it gets plenty of air. You do at least
have the option of wall-mounting it if you
want to put the router out of the way.

YES WE WAN
The WRT1200AC has a rated throughput
of 400Mbit/s on its 2.4GHz band and
868Mbit/s on its 5GHz band, and is capable
of broadcasting both bands simultaneously.
It doesn’t have a built-in modem so you’ll
need to connect a modem or router

LINKSYS WRT1200AC
★★★★★
£114 • From www.box.co.uk

VERDICT
The Linksys WRT1200AC has decent 5GHz 802.11ac
performance, but there are better routers for the price

through its Gigabit WAN port for your cable,
ADSL or VDSL connection. There are four
Gigabit Ethernet ports on the rear of the
router for connecting wired devices.
The WRT1200AC has a USB3 port for

connecting external storage or a printer as
well as a second eSATA/USB combo port. We
found adding networked storage was easy,
and you can use SMB or FTP to access your
files, as well as DLNA for network media
streaming. You’ll have to install the Linksys
printer utility on each system you want to
print from, as well as the printer’s driver.
The router has a setup wizard, but if you

ever want to run through the wizard again
you’ll need to factory-reset the router,
which is annoying. Like certain other Linksys

routers we also found it inconvenient that
the default admin username and password
aren’t written on the router or in the
accompanying documentation, so you’ll
need to hunt these out yourself online
unless you have an optical drive to run
through the CD-based setup program.
The router admin interface is pretty typical

for Linksys routers, with options tucked away
under various tabs. When you delve into any
of these, the descriptions for other tabs are
hidden, which means it can get a bit confusing
finding the options you want. We found
accessing features such as the Dynamic DNS
setup an exercise in trial and error.

SMASH BITS
Wireless performance when using our test
laptop’s built-in 802.11n adaptor was
disappointing on the heavily congested
2.4GHz band. At 10m we saw a very slow
9.8Mbit/s, which is a poor result even for a
router at this price. Throughput was quicker
on the 5GHz band, but still lower than we
were expecting; just 135.8Mbit/s, again at
10m. You can expect this to be worse over
longer distances and through more
obstructions (such as walls and cabinets).
Performance improved markedly when

using a Linksys WUSB6300 adaptor, where we
saw 802.11ac speeds of 279.6Mbit/s at 10m –
in a huge contrast to the 802.11n performance,
this is a very fast speed indeed, and makes the
WRT1200AC a much more respectable option
if you only own AC-enabled kit. It’s also
exactly the same as the D-Link DIR-890L
managed in the same conditions.
Overall, however, the Linksys WRT1200AC

is an expensive router and its overall
performance doesn’t quite live up to the
price. For this money you’d be better
served by the TP-Link Archer C9, which
has more consistently quick performance
for even less money.
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THE NIGHTHAWK X4S was a world first
when it launched in 2015. It was the only
DSL modem router that supported Wave
2 Wi-Fi, quad-stream on both bands and
multi-user MIMO (MU-MIMO). Typically,
Wi-Fi signals are shared among devices from
a single pool, with less bandwidth available
as more devices connect to a network.
MU-MIMO lets a router broadcast a signal
from a number of sources to multiple systems
simultaneously, directing separate bandwidth
streams to up to four devices, as long as the
devices are MU-MIMO compatible.
With the addition of quad-stream

broadcasting on both frequency bands and
beamforming, the Nighthawk X4S has a
huge maximum bandwidth of 2.53Gbit/s,
with 800Mbit/s on the 2.4GHz band and
1,733Mbit/s over 5GHz. However, this
presents a problem. The only way to get
the best possible wireless speeds is via a
4x4-stream, MU-MIMO-compatible network
adaptor, but no such component exists.
You could use two routers in bridge mode,
but this isn’t representative of real-world use.
We tested with an AC1900, 3x3-stream

Wi-Fi card, one of the fastest NICs you can
buy. It can’t max out the Nighthawk X4S, but
it indicates what performance would be like
right now – specifically, 256.3Mbit/s at 10m
over 802.11ac. That’s decent rather than
amazing, but when the right hardware arrives,
the Nighthawk X4S should be blazingly fast

NETGEAR
Nighthawk X4S

★★★★★
£176 • From www.currys.co.uk

VERDICT
A future-proof and potentially extremely fast
router that’s ready for all types of connections

even over longer distances; right now, it just
about holds its own against the competition.

A PLUG’S LIFE
Naturally, there are four Gigabit LAN ports for
speedy wired performance, along with a
Gigabit WAN port for a separate cable or fibre
modem. With both ADSL and VDSL modems

on board, however, you won’t need two
separate boxes next to your phone line unless
your ISP forces you to use its own hardware.
The eSATA port is an odd inclusion: while it

could be useful for legacy devices, the two
USB3 ports on the side will be much faster
(for, say, NAS use). Connecting a printer to
the second USB port will turn it into an Apple
AirPrint-enabled device.
Netgear has retained the outlandish looks

used for the original Nighthawk AC1900. It’s

huge, but the four removable, adjustable
antennas will let you fine-tune the spread of
its wireless networks.
The web interface also remains unchanged.

Compared to Linksys’s excellent Smart Wi-Fi
or Synology’s SRM, Netgear’s interface feels
basic, though it’s easy enough to find the
settings. At least it’s responsive, with a 1.4GHz

dual-core processor handling the work. There
are still plenty of manual settings and all the
features you’d expect, including VPN access
and Netgear’s excellent Live Parental Controls.
This lets you sign up to the URL blacklists
maintained by OpenDNS in only a few clicks,
with the ability to block websites by category
or apply different filters on a set schedule.

BRING THE CROWD
Dynamic quality of service (QoS) is another
welcome addition, quickly reconciling
individual applications running on each
connected device and prioritising network
traffic accordingly. This helped prevent
video buffering when watching a Netflix
stream, even with three smartphones on
the network simultaneously downloading
an iOS firmware update. Netgear’s Genie
smartphone app makes a reappearance, too,
letting you monitor the network without
having to log in on a PC first.
There’s no escaping the fact that the

Nighthawk X4S is pretty expensive, and
anyone with an ADSL connection won’t get
any benefit from having a VDSL modem on
board. But it’s already exceptionally fast, and
when MU-MIMO devices arrive in greater
numbers it will stay fast – unlike its rivals
– even when you have multiple wireless
clients connected at once. Features such as
dynamic QoS truly make a difference to
networks with multiple connected devices,
and wireless range is excellent. It therefore
wins a Recommended award.

When the right hardware arrives, the Nighthawk X4S
should be blazingly fast even over long distances
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WITH ITS HIGH price, there’s no doubting
that this beast of a router is designed for
those that demand the absolute best
performance. It’s packed with the latest
802.11ac technology, including dual 5GHz
networks, each with a theoretical throughput
of 2,166Mbit/s thanks to the 4x4 MIMO
(four radios and four antennas per network),
and a 2.4GHz network that can be set to a
maximum speed of 1,000Mbit/s.
It’s quick to get going for the first time,

thanks to the pre-configured wireless
network and easy setup wizard that gets it
configured to run with your ISP. Netgear’s
clear interface also makes it easy to find most
options, with the interface split into Basic
settings, for quick changes, and Advanced
settings, where you can go to town and really
change what you want.

THREE’S COMPANY
Headline figures are one thing, but the truth
is that the Nighthawk X8’s 2,166Mbit/s Wi-Fi
is only supported by devices that have a 4x4
MIMO chip and, well, there aren’t any. So, at
the moment, performance is hampered by
the 3x3 devices you can get. That’s not to
say that you don’t get a lot of speed, though.
Using our 802.11ac Wi-Fi laptop on the 5GHz
band, we saw throughputs of 419.43Mbit/s
at close range and 272.43Mbit/s at 10m in
the next room through a wall. More

NETGEAR
Nighthawk X8
★★★★★
£370 • From www.currys.co.uk

VERDICT
HeavyWi-Fi users will appreciate the dual
5GHz networks, which will get faster with new
devices, but there’s no escaping the high price

importantly, with the other 5GHz network
free, you could have two devices getting this
kind of speed at the same time.
In the future, this will just get better, as

4x4 devices will become available. When
MU-MIMO (multi-user MIMO) devices are
available, it will be another step change.
With MU-MIMO, multiple devices can use
the same network at exactly the same time

thanks to advanced signal processing.
With current MIMO networks, only one
device can transmit at a time, and one
network spectrum is effectively shared.
Switching to the 2.4GHz band, we saw

some of the best throughputs that we’ve ever
seen. At close range, we got 104.86Mbit/s,
and at 10m we still managed 93.21Mbit/s.

Netgear preconfigures the router to have
two separate 5GHz networks, both capable of
the same blistering speeds. One is limited to
the lower channels (36 to 64), but the other
uses higher channels (100 to 128) to help
avoid interference. You can merge the two
networks together under one network name
if you prefer, with the router helping guide
each device to the network with the least

congestion on it via its Smart Connect
technology. However, it makes more sense
to leave things as they are.
Wired networking hasn’t been forgotten,

and there are a staggering six Gigabit Ethernet
ports on the rear. This should be plenty for
most households and may mean that you
don’t need to buy a separate Gigabit Ethernet
switch. Ports one and two can be aggregated
together to create a fatter pipe, but you’ll
need something that understands the
protocol behind it, such as an expensive NAS.

EXTRA, EXTRA
There’s the usual range of features that
we’d expect, including USB3 and USB2 ports
so that you can share storage over the
network. Netgear has some pretty fancy
controls, but a dedicated NAS is still better.
There’s also Dynamic DNS, port forwarding
and firewall controls. You can run up to three
guest networks as well, with password
protection if you so choose.
This is one hell of a router, but it’s also

extremely expensive and it won’t really come
into its own until faster devices are available.
If you use a lot of Wi-Fi at home and find that
your current setup is crumbling under the
pressure, this is one of the better routers to
buy, but TP-Link’s Archer C9 and Archer
VR2600 are better value for single and
multiple networks respectively.

The Nighthawk X8’s 2,166Mbit/s Wi-Fi is only supported by
devices that have a 4x4 MIMO chip – and there aren’t any
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SYNOLOGY IS BEST known for its NAS
devices, so it was a surprise to see it launch
a router – though its plain black plastic
casing is very much in keeping with the
company’s aesthetic. The only unusual touch
is the pair of fixed feet at the back, which
raise the router by a few centimetres.
There’s no version with a built-in ADSL

modem, so ADSL and cable customers will
have to plug their existing modem into the
WAN port. There’s also a button alongside
the WPS button for turning off the Wi-Fi
without turning off the router itself.
The RT1900ac is very easy to set up. Once

plugged into your home network, a visit to
router.synology.com in your browser on a
networked PC will guide you through a simple
setup wizard. It prompts you to protect it with
a unique username and admin password,
unlike many routers, which don’t prompt you
to change the defaults. It also prompts you to
choose an SSID and password, so your wireless
network will be protected from the start.

FAMILIAR TERRITORY
Customisation is straightforward, too, as its
web administration interface resembles a PC’s,
with icons, a taskbar and a desktop. You can
even create shortcuts for frequently used
settings on the desktop. All the features you’d
expect are present, including port forwarding,
IPv6 support, a DMZ, the ability to set up a
guest network and MAC address filtering.
There’s support for a huge range of

Dynamic DNS services, including Synology’s
own, which is free. Anxious mums and dads
will appreciate the parental controls, which

SYNOLOGY RT1900ac
★★★★★
£116 • From transparent-uk.com

VERDICT
Easy to set up, with lots of advanced
features, but performance is patchy

are extensive and easy to set up. You can make
whitelists and blacklists, and schedule when
each device can access the internet.
An alternative to the web interface is the

app for iOS and Android. It doesn’t have
anywhere close to the full range of features

available in the web interface, but it works
well for quickly changing parental controls or
checking the various security settings.
As expected from a NAS maker, you can

plug in a USB drive or SD card and share
files among all your networked computers,
effectively creating a NAS on the cheap. It
works exactly like a Synology NAS, which
also means you get a range of extra features
you can add from Synology’s app store.

Whether you want to stream media, host a
blog or run a VPN server, there’s probably
an app for it. The USB3 port can also be used
to share a printer among all your networked
computers, or you can use a 3G or 4G dongle
as a fall-back connection.

All of this would be for naught, though, if
the RT1900ac’s range and performance aren’t
up to scratch. Sadly, this is where Synology’s
router falls a little short. When used with our
laptop and its built-in 802.11n Intel adaptor,
on the 2.4GHz band it managed 45.8Mbit/s
at 10m, a pretty good score. On the 5GHz
band, it initially did very well with 149.1Mbit/s
at 10m, but dropped off significantly over
distance and through obstructions.

Synology doesn’t produce its
own 802.11ac adaptor, so we used
Tenda’s W900U USB adaptor to
test 802.11ac speeds instead. At
10m it managed 146.8Mbit/s –
actually a little slower than over
802.11n. This is pretty disappointing,
even though we found that the
impact of distance on speeds was
noticeably lessened when using
the 802.11ac adaptor.
While we appreciate the slick

interface, advanced features and
NAS capability of this router, the
RT1900ac’s somewhat inconsistent
performance at long range could be
a problem for anyone looking to
create a large wireless network.
We’d therefore recommend the
TP-Link Archer C9 instead, unless
any of the RT1900ac’s extra
features are paramount.

You can share files among all your networked computers,
effectively creating a NAS on the cheap
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THE PROSPECT OF an AC1900-rated router
for less than £100 is an enticing one. A
dual-band router, the TP-Link Archer C9 can
broadcast simultaneously on both 2.4GHz
and 5GHz bands at the usual ratings of
600Mbit/s and 1,300Mbit/s respectively.
It’s a good-looking router, too. Its glossy

white finish with silver accents could almost
be described as classy. It’s about the size of
a hardback book and is designed to be
propped upright with its integrated stand.
There is one downside to this stand, though
– because it’s permanently sticking out, the
Archer C9 can’t be laid flat or mounted to a
wall to keep it out of the way.

SOCKET WATCH
There are two USB ports: one USB2 on the
back and a USB3 port on the side. These ports
can be used for connecting storage, such as a
USB thumb drive, or sharing a printer. You can
also use DLNA, SMB or FTP to share your
connected media files. There are four
full-speed Gigabit Ethernet ports for your
wired devices, as well as a Gigabit WAN port
for connecting an external modem or router,
such as that provided by your ISP. There is
actually an extremely similarly, modem-
equipped cousin device to the Archer C9, the
Archer VR900, though strangely this was
considerably slower in our benchmark tests.
There’s a wireless on/off button on the

side of the router, as well as a WPS pairing
button that also doubles as a reset switch.

TP-LINK Archer C9
★★★★★
£90 • From www.currys.co.uk

VERDICT
The attractive TP-Link Archer C9 has top
performance at a reasonable price

Resetting requires a long press,
so you shouldn’t find yourself
accidentally rebooting the
router when you’re adding
a wireless device through
WPS pairing.
By default the

Archer C9 broadcasts
two distinct networks
with different SSIDs,
the names of which
are printed on the
back of the router.
This is also where you
can find the default
network password
that also doubles as
the WPS PIN.

LOST AND
FOUND
One peculiar anomaly
we found was that, for
some reason, the 5GHz band was
set to the United States by default, while
the 2.4GHz band was correctly set to the
United Kingdom. This meant that initially we
weren’t able to detect the 5GHz band until
we noticed the incorrect setting. Changing
the region affects the channels the router
broadcasts, which is why we were struggling
to detect the 5GHz network.
Changing the setting was straightforward,

however, and the Archer C9’s router admin

interface is generally easy to use. It has all
the functions you would expect, including
Dynamic DNS and port forwarding. You also
get parental control settings so you can
control internet usage during specific times
or restrict access to certain websites. You
can also set up two guest networks, one
on each band, allowing you to let visitors
connect without having access to other
devices on your main network.

BATTLE OF THE BANDS
Overall wireless performance was fantastic,
even on the more congested 2.4GHz band.
Using our laptop’s integrated 802.11n adaptor
we saw speeds of 42Mbit/s at 10m, a fairly
strong result. Performance was much better
on the 5GHz band, where we saw 181.8Mbit/s
at 10m; that’s easily on par with most of the
other routers in this test, even those that
cost twice as much or more.
To test 802.11ac speeds we switched to

TP-Link’s Archer T4U 802.11ac USB adaptor.
Here, 802.11ac performance was excellent; at
10m it managed an exceedingly swift
326.2Mbit/s, making it the fastest 802.11ac
router we’ve seen at both distances.
With such great performance at a

reasonable price, the Archer C9 is a fantastic
router. It may not be one of the newest
models, but it’s definitely one of the best –
and we’ve awarded it accordingly.



WIRELESS ROUTERS

92 NOVEMBER 2016 | COMPUTER SHOPPER | ISSUE 345

TP-LINK’S ARCHER VR2600 router is
kitted out with the latest 4x4 MIMO
technology, to give it a maximum
throughput of 1,733Mbit/s on the 5GHz
band. It’s also designed to be a router for
all, with both a Gigabit Ethernet WAN port
and an RJ11 port for the combined VDSL/
ADSL modem, so you can use it with fibre
connections, too. In short, there’s no internet
connection that this router can’t connect to.
Setup is pretty straightforward thanks to

the brilliant setup wizard. This has default
configurations for all the major ISPs, so
you should be up and running quickly
without having to hunt around for the
settings you normally need.
TP-Link’s interface is very similar to

those from other router manufacturers,
and it’s pretty easy to find your way around
it. It’s split into two sections, with the Basic
option letting you change simple settings,
and Advanced enabling you to get into the
more hardcore settings.

FOUR ON THE FLOOR
Although there’s a headline speed of
1,733Mbit/s, this would require a device with
a 4x4 MIMO chip, and there aren’t any at
the moment. So this is a router that will get
faster with time, as you buy newer devices.
In future, it will also support MU-MIMO
(multi-user MIMO), which will let multiple
devices that support the technology

TP-LINK Archer VR2600
★★★★★
£180 • From www.ebuyer.com

VERDICT
With support for all types of internet
connections and a very fast 5GHz network,
this router is one for those that want the best

broadcast at the same time. With current
MIMO, only one device can connect at a time.
Even though this router currently can’t be

run at its maximum theoretical speed, it still
managed to blitz through our performance
tests. It managed a staggering 419.43Mbit/s at
close range (maxing out our test laptop), and
256.32Mbit/s at 10m. Switching to the 2.4GHz
network, TP-Link claims a throughput of
800Mbit/s. We managed 66.32Mbit/s at 10m,
which is still pretty fast, although we have
seen better from more expensive routers.
Still, this is about as quick as you can

expect from a modern router, and if you
want something that’s future-proof and will
improve when you buy newer devices, the
Archer VR2600 is it.
TP-Link has fitted the router with most of

the features that you’d expect. You get two

guest networks: one on the 2.4GHz band
and one on the 5GHz band. Both are secured
and give you a way of letting guests access
the internet without being able to see the rest
of your network, or any storage devices that
you have plugged into the router.

SHARE WAVES
Two USB3 ports are there if you want to
share a USB drive or a printer, but as with
most routers a NAS does a better job, and so
many printers have Wi-Fi now that you
shouldn’t need a print server.
One neat use of the USB ports is for a

3G or 4G modem. This can provide you
with your only internet connection or as a
fail-safe option should your main internet
connection go down. If you rely on your
internet for work, this could be a life-saver.

Parental controls let you block
websites containing certain words,
but you have to fill out the details
manually, which is a little
inconvenient. It would be nice if
TP-Link could provide a block list
automatically, or integrate with
another service, such as OpenDNS.
You also get all the usual port
forwarding, Dynamic DNS and
firewall controls, so you won’t have
a problem getting this router to
work with any online service.
For some of the latest

technology, the TP-Link Archer
VR2600 is well priced. While it
couldn’t be called cheap, it has
both VDSL and Gigabit Ethernet
WAN ports and it’s exceptionally
fast. As newer devices that support
MU-MIMO and have 4x4 chips
become available, its performance
will only get better. For most homes
that want the best speeds, this is
the router to buy.
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TP-Link is the big winner of this group test, with not one but two
top-quality routers. The Archer VR2600 is a fast and feature-rich
tri-band router that will only get better in the future, as hardware
appears that can take advantage of its 4x4 MIMO and MU-MIMO
capabilities. If you’re in a house full of multiple users streaming,
browsing and gaming across lots of devices, this is the one to go for.
If your needs are more modest – if you’ll only have a few devices

connected, say – then the Archer C9 is a bargain. For just £90 you

get the kinds of speeds that even £300+ routers can’t match; all
you’ll need is a modem, or an old router than can act as one.
An honourable mention goes to the BT Smart Hub. If you’re an

existing BT customer, the fact that you can get this speedy 802.11ac
router for £30 or even free makes it an excellent choice as well.
Once you’ve made your choice and set up your new router for

performance perfection, don’t just bin your old one. Turn to page 133
for our guide on turning your old router into a Wi-Fi extender.

VERDICT

Award RECOMMENDED RECOMMENDED BEST BUY BEST BUY

Manufacturer ASUS BT D-LINK LINKSYS NETGEAR NETGEAR SYNOLOGY TP-LINK TP-LINK
Model RT-AC3200 Smart Hub DIR-890L WRT1200AC Nighthawk

X4S
Nighthawk
X8

RT1900ac Archer C9 Archer
VR2600

Rating ★★★★★ ★★★★★ ★★★★★ ★★★★★ ★★★★★ ★★★★★ ★★★★★ ★★★★★ ★★★★★
HARDWARE

Modem None ADSL2+/VDSL None None ADSL/ADSL2/
ADSL2+/VDSL/
VDSL2

None None None VDSL/ADSL

Wi-Fi standard 802.11ac 802.11ac 802.11ac 802.11ac 802.11ac 802.11ac 802.11ac 802.11ac 802.11ac

Internet Protocol
versions

IPv4, IPv6 IPv4, IPv6 IPv4, IPv6 IPv4, IPv6 IPv4, IPv6 IPv4, IPv7 IPv4, IPv6 IPv4, IPv6 IPv4, IPv6

Bands 2.4GHz, 5GHz 2.4GHz, 5GHz 2.4GHz, 5GHz 2.4GHz, 5GHz 2.4GHz, 5GHz 2.4GHz, 5GHz 2.4GHz, 5GHz 2.4GHz, 5GHz 2.4GHz, 5GHz

Number of networks Tri-band Dual-band Tri-band Dual-band Dual-band Tri-band Dual-band Dual-band Tri-band

Security WEP, WPA2-PSK,
WPA-Enterprise,
WPA2-Enterprise,
WPS

WPA2-PSK,
WPA2-AES, WPS

WEP, WPA, WPA2,
WPA-PSK, WPA2-
PSK, WPS

WEP, WPA-PSK,
WPA2-PSK,
WPA-Enterprise,
WPA2-Enterprise,
WPS

WPA2-PSK,
WPA2-AES,
WPA2-TKIP

WPA-PSK, WPA2-
PSK, WPA-AES,
WPA2-TKIP

WPAS-PSK,
WPA2-AES, WPS

WEP, WPA, WPA2,
WPA-PSK,
WPA2-PSK, WPS

WEP, WPA, WPA2,
WPA-PSK,
WPA-PSK2,
WPA2-AES, WPS

Upgradable antennas Yes No Yes Yes Yes No Yes Yes Yes

WAN ports 1 1 1 1 1 1 1 1 2

LAN ports 4x 10/100/
1,000Mbit/s

4x 10/100/
1,000Mbit/s

4x 10/100/
1,000Mbit/s

4x 10/100/
1,000Mbit/s

4x 10/100/
1,000Mbit/s

6x 10/100/
1,000Mbit/s

4x 10/100/
1,000Mbit/s

4x 10/100/
1,000Mbit/s

4x 10/100/
1,000Mbit/s

USB ports 1x USB2, 1x USB3 1x USB2 1x USB2, 1x USB3 1x USB3, 1x eSATA 2x USB3, 1x eSATA 1x USB2, 1x USB3 1x USB3 1x USB2, 1x USB3 2x USB3

Extra buttons WPS, wireless
on/off

WPS WPS WPS WPS, wireless on/
off, LED on/off

WPS, wireless on/
off, LED on/off

WPS, wireless
on/off

WPS/reset,
wireless on/off

WPS, 5GHz
wireless on/off,
2.4GHz wireless
on/off, LED on/off

Memory 128MB flash,
256MB RAM

Not stated 128MB flash,
256MB RAM

128MB flash,
256MB RAM

512MB flash,
256MB RAM

128MB flash,
512MB RAM

128MB flash,
256MB RAM

16MB flash,
128MB RAM

32MB flash,
512MB RAM

Wall mountable Yes No Yes Yes Yes Yes Yes No Yes

Dimensions 114x74x228mm 242x32x157mm 386x119x247mm 323x117x241mm 285x50x185mm 316x61x264mm 206x66x160mm 221x86x169mm 264x37x198mm

SOFTWARE

Guest networks 9 0 2 1 2 3 2 2 2

Media server Yes No Yes Yes Yes Yes Yes Yes Yes

USB services Print sharing, NAS Print sharing, NAS NAS Print sharing, NAS Print sharing, NAS Print sharing, NAS Print sharing, NAS Print sharing, NAS Print sharing, NAS

DDNS services Asus.com,
DynDNS.org, TZO.
com, ZoneEdit.
com, DNSomatic.
com, TunnelBroker.
net, No-IP.com

BT Dynamic DNS DynDNS.com,
dlinkddns.com,
user defined

DynDNS, TZO.com Netgear No-IP
DDNS

Netgear, No-IP.
com, DynDNS.org

Synology,
ChangeIP.com,
No-IP.com, DYDNS

DynDNS, Comexe,
No-IP

DynDNS, No-IP

Access controls Parental control,
network service
filter, URL filter,
port filter

Parental control,
device block

Parental control,
device block,
URL filter

Parental control,
port filter, NAT
direction block

Parental control,
network service
filter

Parental control,
network service
filter

Parental control,
network service
filter, URL filter,
bandwidth limiter,
port triggering

Parental control,
URL filter, port
triggering

Parental control,
URL filter, port
triggering

Firewall SPI protection,
DoS protection

Ingress filtering SPI protection,
anti-spoofing,
ingress filtering

SPI protection SPI protection SPI protection,
DoS protection

SPI protection,
DoS protection

SPI protection,
DoS protection

SPI protection,
DoS protection

PERFORMANCE

802.11n, 2.4GHz, 10m 38.9Mbit/s 61.3Mbit/s 46.9Mbit/s 9.8Mbit/s 26Mbit/s 93.2Mbit/s 45.8Mbit/s 42Mbit/s 66.3Mbit/s

802.11ac, 5GHz, 10m 233Mbit/s 191.1Mbit/s 279.6Mbit/s 279.6Mbit/s 256.3Mbit/s 272.4Mbit/s 146.8Mbit/s 326.2Mbit/s 256.3Mbit/s

BUYING INFORMATION

Price including VAT £190 £130 £210 £114 £176 £370 £116 £90 £180

Warranty Three years RTB One year RTB Two years RTB Two years RTB Two years RTB Two years RTB Two years RTB Three years RTB Three years RTB

Supplier www.ebuyer.com www.bt.com www.currys.co.uk www.box.co.uk www.currys.co.uk www.currys.co.uk transparent-uk.
com

www.currys.co.uk www.ebuyer.com

Details www.asus.com www.bt.com www.dlink.com www.linksys.com www.netgear.co.uk www.netgear.co.uk www.synology.
com

uk.tp-link.com uk.tp-link.com

Part code RT-AC3200 Smart Hub DIR-890L WRT1200AC-UK R7800 R8500 RT1900ac Archer C9 Archer VR2600
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THEWAYS IN which you can listen to music
nowadays are almost as diverse as music
itself. Through earbuds on a morning jog?
Naturally. Blasted across the pool from a
waterproof Bluetooth speaker? Sure, why
not. Played from a good old-fashioned CD
not just on one speaker, but on multiple
devices filling every room of your house?
Easier than you might think.
With such a mix of available hardware,

we’ve widened our usual focus to cover 20
different products across five different
categories. Our in-depth audio guide
rounds up the best in-ear, on-ear and
over-ear headphones, Bluetooth speakers,
multiroom speakers and TV soundbars
available today.

MAKINGWAVES
Headphones and speakers
From tiny in-ear headphones to ear-busting speaker systems that can fill your
whole house with music, we’ve sounded out the best audio kit you can buy

CONTENT REVIEWS
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Page 98
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The importance of volume will vary slightly,
according to which specific type of product
you’re considering. With headphones, you
can more often than not get by just fine at
medium and low volumes for casual listening;
with speakers and soundbars, which might
be used to provide music for a party or to
complete a home cinema setup, it’s much
more necessary for them to fill an entire,
occupied room.

BUDDING ARTISTS
Producing well-balanced sound with the tiny
drivers of in-ear headphones might seem a
tall order, but it’s definitely possible. Part of
this, however, has to do with how they fit

inside your ear canal – if they’re loose, askew
or otherwise a bad fit, they simply won’t
sound as good.
When buying in-ear headphones, we

recommend those that include swappable
tips of various sizes. This will let you choose
a pair that sit nice and snug inside your ears,
without falling out or playing distant, tinny
sound because they’re not pressed in
properly. A good fit is particularly important if
you plan on wearing them while exercising, for

obvious reasons, as are durability-focused
features such as sweat proofing.
Speaking of exercise, you might find a

wireless, Bluetooth-enabled set more suitable
for working out than wired earphones. Pay
attention to battery life if so – none of the
ones we’ve included here lasts for less than
six-and-a-half hours, meaning most users
will get a few days out of them at least, but
longer is always better.

USE YOUR HEAD
For chunkier headphones, there are two
options: on-ear or over-ear. On-ear
headphones are lighter and more portable,
but over-ear headphones can produce a

more natural surround-sound effect
because they completely cover and encase
your ears in the cups, rather than having the
cups sit on top on your ears and blasting
sound straight down the canal.
Nonetheless, both types are capable of

sounding fantastic, and elements such as
bass response and instrument separation
will vary more depending on build and driver
quality than on the ‘style’ of headphone.
Headphones that press down on your ears

Good-quality audio kit will allow you to more easily
hear the individual instruments in a song

You’ll find that, unlike with our usual
group tests, the variety found even within
each category means that there won’t always
be a single ‘winner’ – Bluetooth headphones,
for example, can encompass anything from
straightforward cans to sets with Active
Noise-Cancelling (ANC) and high-quality
aptX codec support. That said, however,
there are a few standout products that
deserve special attention; see below to find
out which devices are the best of the best.
Serious audiophiles can start diving into

the reviews; everyone else, read on for our
buyer’s guide on what to seek out and what
to avoid when treating your favourite tunes,
radio stations and podcasts to some new gear.

SOUND AS A POUND
Of course, the most important thing to
consider about any audio product (and one
of the few consistent judging metrics across
all the categories here) is sound quality.
Balance is key – the best headphones,
speakers and soundbars produce deep,
rich bass and clear, crisp treble, but neither
should overpower the other (or the equally
important mid-range, for that matter).
Clarity is crucial as well. Good-quality

audio kit will allow you to more easily hear the
individual instruments in a song, or ensure
that the dialogue in films and TV stays
intelligible even during chaotic action scenes,
whereas poor hardware will make it sound as
if the various elements are blurred together.

The best for…
Whether you’re a fitness fanatic, a party animal or a film buff, we’ve got the gear for you

RUNNING
GIBSON TRAINER Ti100

Rather than styling itself as a set of general
fitness earphones, the Trainer Ti100 is
specifically – and successfully – built for
running. Jogger-friendly features include
a pulsing LED on the rear neckband,
safely alerting motorists to your
presence at night, and a metal clothing clip
that prevents it from
bouncing around.
They’re also resistant
to rain and sweat.
Audio quality is

surprisingly good,
the deep bass
complemented by
clear mids and trebles.
Most ambient sound
is blocked out while
you’re wearing them,
but if this ends up
causing risks – when
running on the road,
say – then there’s a
setting to allow more in.

ENTERTAINING
LIBRATONE ZIPP

Hosting a party or a barbeque? The Libratone
Zipp is a fantastic combination of multiroom
connectivity and Bluetooth speaker
portability. There’s no real weather-proofing
(except humidity resistance), but its wireless
capabilities make it perfect for playing music
all the way from the front of your house to
the back garden, its
cylindrical design
outputting tunes in
360 degrees.
Despite its

mobility-friendly
size, it’s not lacking
in bass depth, and
we appreciate its
numerous quirks,
such as the USB2
port, for charging
devices or playing
tracks from a thumb
drive, and the
multicoloured range
of zip-on covers.

MOVIES
SAMSUNG HW-K650

There’s no shortage of quality soundbars to
choose from, but we particularly enjoyed
watching films with the Samsung HW-K650
on blast. Together with its wireless
subwoofer, this 130W 3.1 system imbues
movies with a wonderfully evocative
soundstage. It makes for a very respectable
music player as well, possessing multiroom
and Spotify-streaming functionality, but it’s
at its best when paired with a good film.
The Samsung soundbar also comes with

a very decent range of ports and costs
nearly half as much as the Philips Fidelio B5;
admittedly, the latter does come with a
couple of extra speakers to create a genuine
surround-sound effect, but the HW-K650
still sounds plenty powerful on its own.
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aren’t as uncomfortable as they sound,
either, although both designs will benefit
from plentiful padding around the
earcups and headband.
We tend to favour wireless

headphones, especially since the extra
bulk of over- and in-ear headphones
allows for bigger, longer-lasting cells
than earbuds. Again, all of those
we’ve tested this month will last for
several days of sporadic usage, but
honourable mentions go to the Lindy
BNX-60 and Marshall Major II
Bluetooth sets, both of which can
keep going for 30 hours or more.
Active Noise Cancelling (ANC) is more

of a luxury, but can noticeably improve
your listening experience by blocking out
droning, repetitive sounds such as plane
engines. This technology usually has a
detrimental effect on both battery life
and pricing; one of the reasons we’ve
included the ANC-equipped BNX-60 is
because it bucks these trends, being both
long-lasting and reasonably priced.

WIRELESS IS MORE
Bluetooth speakers are as effective for house
and garden parties as they are for private
listening, hence the importance of them being
nice and loud while maintaining a vibrant,
balanced sound. Many speakers can distort

at high volumes, so it’s often worth spending
a bit more to avoid that.
Some, such as the UE Boom 2, are also

designed so that they emit sound in a full
360˚ radius instead of in a single direction.
It’s not a strictly necessary feature if you’re
just going to have the speaker sitting in the
corner of a room, but can be perfect for
energising larger get-togethers.

Bluetooth speakers thrive on
portability, with some exceptions, such
as the wired Monitor Airstream S150.
Many devices include features geared
towards this outdoor-friendliness: some
form of strap or carry handle, for easy
transit, and weather-proofing. Splash-
resistant speakers can survive a bit of
rain but not much more, whereas fully
waterproof speakers can endure total
submersion in water, which could make
a big difference if used near a pool or at
a typical British music festival.
Once again, if you want a truly

wireless Bluetooth speaker then you’ll
need to consider battery life. This will
depend on the speaker’s size and power
output, but generally speaking, try not
to go lower than the Skullcandy
Shrapnel’s 10 hours.

RAISING THE BAR
Soundbars – long, thin speakers intended

to sit under your TV and replace its integrated
speakers – are a pseudo-exception to the
balanced sound rule. These are best used to
enjoy feature films with cinema-esque audio,
so we can forgive ultra-emphasised bass if it
means giving certain scenes the heft and
physicality they had in theatres.
That said, it’s just as important for mids

and trebles to shine through – even the most



AUDIO GEAR

explosion-packed films aren’t all about the
low-end, though since many of the soundbars
here come with subwoofers, there’s a good
chance you’ll be feeling the rumble.
Be sure to check the soundbar’s physical

connection ports. This is what can really
distinguish a soundbar as a home
entertainment hub instead of just another
speaker; an HDMI ARC connector, for
instance, enables you to use a Blu-ray player
or games console with the soundbar, without
needing it to be plugged into the TV as well.
It’s also worth making sure that the

soundbar will actually fit underneath your TV
screen, its most effective position. A tall
soundbar and low-profile TV might sound
nice together, but you definitely don’t want
the former obscuring the latter.

HOUSE OF FUN
Multiroom speakers are, in certain ways, more
extravagant cousins to Bluetooth speakers;
they can have broadly similar designs and

specifications, but instead of having one to
carry around, you buy multiple speakers, dot
them around your house and network them
so they can all play at once.
First, you’ll need a ‘master’ speaker, which

is effectively what we’ve covered here. Besides
the usual sound quality tests, we’ve also
looked at how each speaker can handle a
wireless connection to and from other
speakers on the same network; if you’re lucky

enough to have a large house, you’ll need the
network to be long-ranged and stable.
Some multiroom systems may be able to

play CDs or tune into live radio, but since
they usually need to connect to Wi-Fi in
order to work, they’re also capable of
streaming music directly from services such
as Spotify and Apple Music. Check the specs
table on page 111 to see which speakers
support your favoured services.

Many of the soundbars here
come with subwoofers, so
there’s a good chance you’ll
be feeling the rumble
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AT FIRST GLANCE, Gibson’s Trainer Ti100
looks like a conventional pair of neckband-
style wireless Bluetooth earphones. However,
several clever design tricks make them
excellent headphones for running.
For instance, between the two earbuds is a

cable with a pulsating LED light, which will
give night runners extra visibility on the roads,
though only to cars approaching from behind,
as the light ends up at the back of your neck.
The LED slots into a magnetic clip, which

has numerous benefits: it prevents the light
from slipping beneath your clothes, it takes
extra slack out of the neckband, and it looks
much slicker than the pinch clips used by
many other running headphones.
The Trainer Ti100 is designed to be worn

either straight in your ears or looped over the
back of your ears in a hook style, and it comes
with several rotatable wingtips made from
supple silicone to accommodate your choice.
The tips do a good job of isolating music, but
this may not be ideal if you’re road-running.

GIBSON Trainer Ti100
★★★★★
£150 • From www.amazon.co.uk

VERDICT
The Gibson Trainer Ti100 has plenty of runner-friendly
features, but is less suitable for other fitness activities

Luckily, you can trigger
a Safesound mode by
hitting the multifunction
button and down volume
button on the remote
control simultaneously.
This lowers both the
volume and the bass to let
in more ambient noise so
you’re more aware of your
surroundings. It’s useful, but activating it is a
little fiddly while you’re running, making it
difficult to activate temporarily when
approaching a traffic crossing, for example.
You also get a good-quality zip-up carry

case, which can hold the earphones and all
the accessories, including the Micro USB
cable for charging. The headphones are rated
for around six-and-a-half hours of battery life,
which we found to be accurate. There’s also a
microphone that can be used for hands-free
calls, and the remote control has NFC support
for easy pairing with your smartphone.

The headphones are weather-sealed but
not waterproof, so they’ll deal with rain and
sweat but won’t survive a dunk in the pool.
The flat duracord cable also feels robust
enough to survive your physical exertions.
The Trainer Ti100 has a frequency
response of 5-23,000Hz, which is wide
for a pair of running headphones.
There’s plenty of deep bass
presence, so you’ll be well served
if your workout music favours
lower frequencies. There’s lots of

energy without sound becoming muddy, and
its mids and trebles are respectable, too. They
can sound a little bright at times, but it’s not
something you’ll likely be too concerned with
when you’re midway through a run.
While £150 is a lot for a pair of in-ear

headphones, the Ti100’s features soften the
blow. The LED light can become rather
unwieldy during broader fitness activities,
such as working out at the gym, but if you’re
a serious runner then these are a great choice.

THIS COLLABORATIVE EFFORT between JBL
and sportswear makers Under Armour takes a
cue from the former’s Yurbuds range, using a
‘Twistlock’ method of securing the earbuds in
your ears during strenuous physical activities.
A conventional silicone tip goes into your

ear canal as normal, but the earbud’s slightly
more bulbous rear then catches on your outer
ear after you twist the headphones to secure
them in place. The system works well, and
once the earbuds are inserted in your ears,
you don’t feel like they’re going to slip out.
You also get two rubber enhancer seals

that help increase the amount of friction so
they don’t move around much, but it would
have been useful to have another size
included if your ears fall between the ‘small’
and ‘large’ seals provided in the box. You can
request additional sizes from JBL for free, but
it’s still a bit of an extra hassle.
However, you might need to do this even if

the ones in the box are a good fit. While
testing the different-sized enhancers, we tore

JBL Under Armour Headphones Wireless
★★★★★
£120 • From uk.jbl.com

VERDICT
The JBL Under Armour HeadphonesWireless
has a good fit, but its durability lets it down

the rubber on one of them, as the extenders
stretched over each earbud became strained
as we were removing it. As such, you’ll need
to be quite careful when switching sizes, as
their lack of durability was very disappointing.
It’s a shame the enhancers don’t last

longer, as otherwise this is a robust set of
earphones. The black and red design is
attractive, and they’re sweat-resistant so you
don’t need to worry about damaging them
during your workout. The neckband can be
worn in front of or behind your neck, and
both feel comfortable and secure. A silicone
zip case is included for transportation.
The sound includes plenty of high-energy

bass response, but crucially it doesn’t
overpower the mids and treble, both of which
still come in strong. With around eight hours
of battery life, you’ll probably only need to
charge them once a week, too, which is pretty
good compared to most sports headphones.
The bass response is helped by the fact

that the headphones have good sound

isolation, which is worth
keeping in mind if you intend to
run with them, as they’ll seal you off
from ambient sound. Unlike other running
headphones, such as the Gibson Trainer Ti100,
JBL hasn’t included any extra features to
automatically reduce the volume or let in
more ambient noise, so you’ll need to be
aware of your surroundings if you’re
road-running or jogging in a public space.
Still, considering the JBL Under Armour

Headphones Wireless’ flawed construction
and lack of enhancer sizes in the box, this
sound quality isn’t quite enough to justify the
price. If you really want a pair of headphones
to take jogging and don’t mind spending over
£100, we’d sooner recommend the Gibson
Trainer Ti100; it costs more but is sturdier and
includes a raft of runner-friendly features.
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IT’S NOT OFTEN that you see high-resolution
support for in-ear headphones under £100,
but that’s what you get with Onkyo’s E700M.
They’re also beautifully designed. Onkyo has
used a semi-closed design, with a small grille
at the top to help low-end bass performance,
much like a bass reflex port on a loudspeaker.
Sound leakage isn’t a problem. The twisted

wire cable looks rather thin, but it feels very
robust, and its contrasting colour scheme
makes the E700M look more like professional
in-ear monitors than £75 headphones.
The E700M is one of the most comfortable

pairs of in-ear headphones we’ve worn, thanks
to its dual earbud-like structure. It has three
pairs of silicone tips of varying sizes (or one
pair of Comply foam tips) you can insert into
your ear canal, but these are also attached to
a more standard earbud housing that sits in
your outer ear, anchoring them to your ears
so they don’t feel they’re about to fall out.
The housing feels a little plasticky, but

that’s our only real complaint about the

ONKYO E700M
★★★★★
£75 • From www.currys.co.uk

VERDICT
The Onkyo E700M headphones are great
value, super comfortable and sound great

E700M’s build quality. The housing’s
outer edge even has some nice subtle
detailing, with tight concentric circles that
catch the light in a pleasing manner. The
cable also terminates in a straight 3.5mm
jack that feels well reinforced.
An in-line microphone is included

below the left earphone, which can be
used to play and pause music as well as
answer calls. The microphone is positioned
at a rather irritating height, often catching on
our shirt collars. However, this won’t be a
problem with collar-less clothing, and the
integrated cable tie does help alleviate the
issue. It’s just a shame that volume controls
weren’t included alongside the microphone.
The larger-than-average housing means

that Onkyo can squeeze in 13.5mm drivers,
which deliver a richly bodied, crisp sound.
With a frequency response that goes from
6Hz all the way up to 40kHz, the E700M can
play high-resolution audio that sounds great
across all genres. Its delivery is well balanced,

and it doesn’t veer towards an
overly boomy bass or too much
treble dominance. Hip-hop sounded
emphatic, but acoustic tracks were
composed and well controlled.
Admittedly, you could argue that

high-resolution audio is overkill for
your average music listener, as many
people have said (including members

of the Shopper team) that they simply can’t
tell the difference between normal and
high-resolution audio tracks. However, when
the E700M costs just £75, that question of
whether it’s worth paying more for the hi-res
support isn’t much of an issue.
Combine that with the E700M’s fantastic

construction, comfort and overall sound
quality, and you’re on to a real winner. Even
considering the lack of volume controls,
they’re an excellent pair of in-ear headphones
and certainly a major step up from whatever
pack-in earbuds you might still be using from
your current smartphone.

IF YOU’RE ON the lookout for a pair of
wireless, in-ear Bluetooth headphones, you’ll
probably find that most of them are geared
toward sport and fitness use rather than
general everyday listening. You’d think this
would be the other way around, but thankfully
the Sudio Vasa Bla are one such pair that
buck this sports-ready trend.
With their flat, rubber neckband cable and

rose gold finish, the Vasa Bla is much more
stylish and fashionable than its sporty rivals.
There’s a three-button control and
microphone down the right-hand side for
hands-free calling, while the left-hand side
houses the battery unit.
However, the battery unit is a little

chunkier than the remote control on the
opposite side, which makes the headphones
feel a little unbalanced when worn.
You get a choice of four different-sized

silicone tips. The user experience will vary, but
for us, none of the tips felt absolutely perfect.
As there’s no external wingtip or means to

SUDIO Vasa Bla
★★★★★
£70 • From www.amazon.co.uk

VERDICT
The Vasa Bla is a good-sounding set of
wireless headphones with quality accessories

secure the headphones more firmly in your
ear, the combined weight of the remote and
battery often makes it feel like the headphones
are slowly drifting out of your ear canal.
As a result, we regularly found ourselves

re-adjusting the headphones to make sure
they fitted properly, making them more of a
hassle than we would have liked. That said,
you can always buy an additional pair of
Comply foam tips, although this will set you
back an extra £13 or so.
Along with the headphones themselves,

you’ll find a good-quality, leather, felt-lined
carry case in the box. It buttons shut at the
top to keep the headphones safe, and a metal
clip that resembles a tie bar is also included if
you want to secure the cable to your clothing.
Where sound quality is concerned, the

Vasa Bla’s 10.2mm dynamic drivers inside
are well tuned. The sound signature has
plenty of detail, and the bass isn’t too
overbearing, allowing the treble to shine
through clearly. In multi-instrumented

tracks, there’s a nice separation of
instruments, and vocals were crisp. You’ll need
to make sure you use the right-sized silicone
tips to ensure a good seal, though, otherwise
the bass will sound pretty thin.
Battery life is rated at eight hours, which

is a reasonable amount for this type of
headphones, and charging is handled via
Micro USB. You don’t get any advance
notice when the battery is low, however,
and once the beep warning triggers it will
repeat very frequently until the battery
completely dies, which is pretty irritating.
The rubber cover hiding the Micro USB
port also feels a little flimsy.
Overall, the Sudio Vasa Bla are stylish-

looking headphones that produce a great
sound, but the fit could be problematic unless
you’re willing to pay a bit extra for a good pair
of foam tips. Still, at £70, the Vasa Bla are a
welcome addition in a sea of wireless in-ear
sports headphones, with top-notch sound
quality for the money.
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ACTIVE NOISE-CANCELLING (ANC)
headphones can be a godsend, but don’t
come cheap; Bose’s QuietComfort 25 cost
£250 and Samsung’s Level Over around £240.
Enter the Lindy BNX-60, a budget-friendly

pair of ANC headphones. The earcups have a
soft plastic backing and there’s a generous
amount of padding, on both the earcups and
the headband, to allow for a comfortable fit.
Bluetooth capability enables wireless use,

and the BNX-60 supports the aptX codec,
which has better compression than standard
Bluetooth – a pleasant surprise at this price.
The left earcup has media playback

controls for skipping and pausing tracks, and
the play/pause button is used to turn the
headphones on and put them in Bluetooth
pairing mode. You can also hold the track
skipping buttons to adjust the volume, but
getting the timing right to make small volume
changes is a little fiddly. The buttons
themselves are also a little too small and flush,
though you do get used to them after a while.

LINDY BNX-60
★★★★★
£80 • From www.amazon.co.uk

VERDICT
A respectable and budget-friendly pair of
wireless, active noise-cancelling headphones

There’s also a 3.5mm jack
for using the included cable for
when the battery dies, as well as
an airline adaptor and a 3.5mm to
6.5mm adaptor (great for hi-fi owners).
On the right earcup, there’s a toggle switch

to turn on the ANC as well as a rather retro
volume adjustment wheel. To avoid this
slightly clunky volume control, we typically
left our smartphone set to maximum volume
and adjusted the volume on the headphones.
Battery life is rated at up to 30 hours for

the ANC and 15 hours for Bluetooth, which
seems about right; we never had to charge
the headphones more than once a week.
As for the ANC, it’s not as pronounced as

on rival headsets, but still blocks out a
considerable amount of distracting noise. It
has a pronounced effect of sound production,
too – with it turned off, the sound is rather
muddy and the volume immediately
decreases. Turn it on, and the mids and
trebles suddenly become more prominent,

aided by the reduction in
ambient noise and the filtering
out of low-frequency drone.
You still get a decent presence

in the lower frequencies, although
at times it was a little too boomy on certain
hip-hop tracks. However, performance across
genres was generally good, making the
BNX-60 a versatile pair of headphones for
those with eclectic tastes.
As the battery life for the noise cancelling

exceeds that of the Bluetooth wireless, we
can’t see many occasions when you’d want to
turn the noise cancelling off. As such, it’s
slightly irritating that at the end of a listening
session, you have to turn off the Bluetooth
and the ANC separately.
Control quirks aside, the BNX-60 are a

good-value pair of ANC headphones. They
sound very respectable for the money, and
while the noise cancelling isn’t the best, it’s still
good enough to cut out a substantial amount
of ambient noise without breaking the bank.

WHILE MARSHALL HAS grown its
headphone range extensively, the name still
conjures images of guitar amp stacks and arena
rock over portable cans and train commutes.
To be fair, Marshall isn’t abandoning its

roots. The Major II Bluetooth’s cups are
designed to look almost like mini-amplifiers;
the faux leather texture and brass finishes will
be instantly familiar to rock’n’roll fans, and
even the ‘basket weave’ design of the internal
speaker mesh evokes the iconic amps.
This gives the Major II Bluetooth a certain

classic charm, and there’s plenty of
practicality to the build as well. The cups can
pivot quite far on their hinges, making them
easy to adjust, and there’s a generous amount
of padding in the headband. You can also
remove the ear cushions with a quick twist.
The padding and low weight ensure that

the Major II Bluetooth are mostly comfortable
to wear. Since they are on-ear headphones,
though, they stay in place by clamping snugly
over your lugs; while not actually agitating, we

MARSHALL Major II Bluetooth
★★★★★
£129 • From www.marshallheadphones.com

VERDICT
It’s surprisingly iffy with rock tracks, but the Major II Bluetooth’s
incredible battery life and head-turning design save the day

did feel a bit of relief
when taking them off
after an hour or so.
Controls are handled

by the single brass button/
joystick hybrid on the
underside of the left cup. It’s
responsive and easy to use: pushing it
backwards or forwards will adjust volume, left
or right will replay or skip tracks, and pressing
down will pause/play or answer incoming
phone calls – but there’s enough resistance to
it that we did find ourselves needing our other
fingers to brace the cup, lest we accidentally
push it askew while manipulating the stick.
As for sound quality, you’d think with the

Marshall heritage that the Major II Bluetooth
would be perfect for guitar-driven rock.
However, this was actually one of its weaker
points, due to some very strongly emphasised
bass. This frequently overpowered certain
percussive elements, such as cymbals, and
even muddied the distortion effects on guitars.

On the bright side, the
bass presence was a great
match for electronica, jazz
and hip-hop tracks, which
benefit from a stronger
low-end. Mids and trebles aren’t

represented poorly either; vocal-led songs
sound good and higher-pitched tones can still
pierce that thick, chunky bass.
The Major II Bluetooth’s biggest strength

is its battery life. Marshall rates it for 30+
hours at medium volume, but we got an
impressive 46 hours from a single charge. If
you do run out of juice, there’s a part-
straight/part-coiled 3.5mm cable in the box. It
plugs into the right cup, next to the Micro
USB port used for charging, and includes a
microphone for taking phone calls. The
headset itself has an integrated mic as well.
We wouldn’t go as far to say that Marshall

is getting as good at headphones as it is at
amps, but even for a cool £129, the Major II
Bluetooth proves its worth.
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THE ORIGINAL SKULLCANDY Grind was
incredible value for money, offering excellent
sound and build quality for £40. The
Skullcandy Grind Wireless, as you can
probably guess, swaps the 3.5mm cable for
Bluetooth – albeit for a notably higher £63.
However, it’s still very competitively priced,

as it has the same great design and overall
build quality as its predecessor. The metal
headband is well padded, and there’s a small
indentation in the centre that conforms to the
top of your head. The earcups are equally
comfy, and we found the headband didn’t
press down during longer listening sessions.
The earcups have only a very small amount

of horizontal swivel, so they might not be as
easy to fit as other headphones, but generally
this wasn’t an issue. It would have been better
if they could rotate, but they still happily sit
round your neck and remain out of the way.
Media controls are found on the side of

the right earcup. These allow you to play and
pause tracks and adjust the volume. You can

SKULLCANDY Grind Wireless
★★★★★
£63 • From www.amazon.co.uk

VERDICT
This set of Bluetooth cans is a fine follow-up to the
original Grind, but its media controls can be very fiddly

also skip tracks by holding
the volume buttons down,
although this proved very
frustrating in practice, as you need
to hold them down for around two seconds
before it registers the input, which is much
longer than other wireless headphones we’ve
tested with this feature.
It also means that skipping backwards on a

Spotify playlist, for example, requires very
specific timing. Some apps automatically skip
back a track, but Spotify by default only skips
back to the start of the track you’re currently
listening to. As a result, you’ll need to hold it
down once to skip back to the beginning of
the track and then let it go and hold it down
again to skip back to the previous track.
However, if the song starts playing, it will just
skip back to the beginning of that same track
again, so you need ultra-fast reflexes to
actually skip back to the desired track
Alongside the media buttons there’s a

Micro USB port for charging and a 3.5mm jack

so you can still connect the
bundled headphone cable for
when the battery dies. Battery
life is rated at a respectable 12

hours and we didn’t need to charge
it more than once a week. The Grind Wireless
also has a built-in microphone for hands-free
calling, which worked perfectly in practice.
Sound quality remains unchanged from

the original Grind, so the Grind Wireless still
sound excellent. There’s a good level of bass
presence, giving electronic and hip-hop
tracks a pleasing amount of energy, but
there’s also plenty of detail in the mids and
trebles, making them equally suitable for
classical and acoustic music.
All in all, it’s a worthy upgrade if you want

to do away with the cable, but the Grind
Wireless isn’t quite as fantastic value as the
original Grind. Nevertheless, at £63 it’s still a
good buy, and it manages to compete with
similarly priced alternatives in its class, such
as the Urbanears Plattan ADV Wireless.

THIS PAIR OF Bluetooth on-ear headphones
may look fairly plastic, but there are a few
nice design quirks below the plain aesthetic.
The fabric headband can be removed from

its metal wire skeleton to be machine-washed,
and all the media controls are handled by a
touch-operated plate built into the right ear
cup. Actions are activated with swipes and
taps – swiping forward and backward will skip
through tracks, up and down adjusts volume,
and tapping once will pause or play the
current song. Since the Plattan ADV Wireless
supports voice calls, single-tapping can also
answer a call, while double-tapping hangs up.
It’s a nice system that feels more fluid than

pressing physical buttons, but it’s not without
its issues. It’s easy to accidentally pause music
when adjusting the earcups or otherwise
lightly brushing the pad, and an attempted
skip or volume control gesture can sometimes
be misinterpreted as a pausing tap.
That said, this is a minor annoyance,

especially considering the lovely audio quality.

URBANEARS Plattan ADV Wireless
★★★★★
£72 • From www.currys.co.uk

VERDICT
Balanced sound, long battery life and neat touch
controls make these headphones hard to beat

For a Bluetooth set that
is actually nearer the
affordable end of its
respective price spectrum,
our test tracks sounded great;
the various ranges are well
balanced, with satisfyingly deep, but not
overpowering, bass. Higher-pitched tones, too,
are crisp and clean, and there’s generally good
separation between different instruments,
vocals and other audio elements.
Our only complaint – and likely that of

those around us – is that at high volumes, the
Plattan ADV Wireless is prone to leakage.
That did come as a surprise, as the padded
earcups sat quite snugly on our ears.
While the removable headphone isn’t as

thick or soft as that of the Marshall Major II
Bluetooth, both it and the earcups are still
reasonably comfy. We never felt a (literally)
pressing need to remove them even after a
couple of hours, something aided by their
convenient lightness. There’s no carry case

included in the box, sadly, but
these are still a very portable
pair of headphones.
You get a double-ended,

microphone-equipped 3.5mm cable
and a Micro USB cable, both of which

are braided to avoid twisting – another nice
touch. Both are essential for when the Plattan
ADV Wireless runs out of charge, but the
good news is that won’t be too often; our
review unit lasted for 22 hours, much more
than the official rating of 14 hours. That’s a
long way off the Major II Bluetooth’s almost
preposterous 46 hours, but will still be enough
to last most users for days and days. They
could go even longer at low volumes, too.
While it costs a little bit more than the

Skullcandy Grind Wireless, the Plattan ADV
Wireless delivers broadly similar sound
quality while benefitting from a better control
scheme and longer battery life. It’s therefore
our Best Buy as far as wireless on-ear
headphones are concerned.
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B&O PLAY IS the younger-skewed, sub-brand
of Bang & Olufsen but it maintains many of
the latter’s high-end principles. This is evident
with the Beoplay A1 Bluetooth speaker. At
£199, it’s on the pricier end of the spectrum,
but it’s still considerably less than options
from the likes of Bowers & Wilkins and Riva.
When it comes to looks, it’s no contest.

The Beoplay A1 is not only the best-looking
Bluetooth speaker we’ve seen, but also the
best in terms of the way it feels in your hands.
It’s made of an aluminium dome that fits

neatly up against a moulded polymer base,
which gives it a non-slip surface. There’s a
choice of silver or green finishes; both have an
attractive perforated pattern to the dome.
The speaker weighs 600g and feels

reassuringly weighty. In keeping with B&O’s
heritage of using luxurious materials, a real
leather strap is included. Contrasted against
the metal of the speaker, it provides a nice
counterpoint as well as giving you something
to hold when carrying the speaker around.

B&O PLAY Beoplay A1
★★★★★
£199 • From www.beoplay.com

VERDICT
The B&O Beoplay A1 not only looks gorgeous
but it sounds wonderful, too

All of the controls sit
seamlessly plush with the
polymer base, and the cabinet is
both splash- and dust-resistant, so it can
handle being taken on outdoor excursions
provided you don’t submerge it in water.
There are volume controls as well as a

multifunction control button for playing and
pausing music. A microphone is also included,
and you can use the A1 as a conference
speaker either with your Bluetooth device or
with a computer when connected through
USB. The microphone performed well for
hands-free calling, with our voices being
picked up comfortably from around a metre
and a half away. The base has a rimmed lip
around the edge, which helps with the
microphone’s sensitivity in every direction.
Disappointingly, there’s no support for the

aptX codec, but the sound quality was still
fantastic. There are two 30W class D
amplifiers used for the aluminium core
sub-woofer and tweeter, and both combine to

give well-controlled presence
across the frequency range.
For a speaker of its size, there’s a

respectable amount of low-end, although
bass lacks the punchiness afforded by larger
speakers. There’s a pleasant brightness to the
treble and the mids are nicely separated,
giving vocals clear delivery.
The A1 can reach a considerable volume,

certainly enough to fill a medium to large-
sized room, and only a little distortion is
introduced as the volume creeps up. As the
drivers are pointed upwards, it also means the
sound is evenly dispersed in every direction.
The B&O Play Beoplay A1 is both a

beautiful and wonderful-sounding speaker.
It rivals more expensive competitors for
sound quality, and its battery life is also
stellar. Provided you don’t need full
waterproofing it also makes for a great
outdoor companion, although a carry case
would have been nice. Nonetheless, it’s a
fantastic premium Bluetooth speaker.

THE FIRST THING you’ll notice about the
Monitor Audio Airstream S150 is its
distinctive design: it’s tower-shaped, but with
a top that slopes and angles backwards.
The design is pleasingly simple. Below the

top power button, there’s an LED that lights
up blue when pairing or connected over
Bluetooth, or green when you’ve set it to the
3.5mm auxiliary wired connection. The S150
can retain five Bluetooth devices in its
memory, but it won’t swap over to the 3.5mm
input automatically when it detects a signal
like some other speakers, so you’ll need to
press the source switcher button on the side.
There’s another button here for setting it back
to Bluetooth or setting up the pairing.
Other than volume buttons, there are no

media playback controls on the speaker itself,
which is a shame. There’s no remote control,
either, so you’ll need to keep your Bluetooth-
connected device close at hand.
On the back, alongside the 3.5mm input, is

a USB port that can be used for charging

MONITOR AUDIO Airstream S150
★★★★★
£149 • From www.superfi.co.uk

VERDICT
The Airstream S150 is a stunning-sounding
mains-powered Bluetooth speaker

devices. It outputs 5V/1A, so
will slowly charge most
smartphones, but tablets
typically require at least 2A.
The USB port isn’t powered
when the speaker is in standby,
which is a little annoying.
The front speaker cover can

be removed if you want a look at the
drivers: a 1in dome tweeter with two 3in bass
drivers directly above and below. The latter
are angled slightly left and right, dispersing
the sound across a wider soundstage than
you’d get from most tower-shaped speakers.
There’s also an auxiliary bass radiator on the
back to help out with its lower frequencies.
The two bass drivers output 25W each,

whereas the central tweeter outputs 10W.
While the S150’s frequency response of
80Hz-25kHz might leave you feeling slightly
worried for the lower frequencies, we heard a
rich, weighty low-end during our testing.
There was plenty of deep, controlled thump to

the bass, far exceeding what we
were expecting for a speaker of
this size. Mids and trebles were
also delicate and not overly
impacted by the emphatic bass.
Regardless of whether we

set the speaker to a low volume
or pushed it to maximum, the S150

remained neutral and controlled throughout,
and resisted veering towards muddy or overly
bright sounds at either end of its frequency
range. Its maximum volume didn’t distort, and
it could easily fill a large room despite its size.
The Airstream S150’s simplicity grants it a

certain overall charm. It’s completely unfussy
in both its design and use, and if all you want
is an easy way to play music from a wired or
Bluetooth source with fantastic sound quality
and a more than reasonable price, it’s a tough
one to beat. If you’re desperate for Apple
AirPlay support, which the S150 lacks, then
the Airstream S200 is also worth a look, but
it is £50 more expensive.
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WHEN IT COMES to Bluetooth speakers,
some people just want sheer volume in a
portable design. In that regard, the Skullcandy
Shrapnel is well up there. Shaped like a
miniature guitar amp and measuring
97x66x115mm with a weight of 381g, it’s
small enough to throw into a bag for the next
time you want to bring along some music.
The design is fun and memorable among the
trove of samey Bluetooth speakers.
There’s a useful fabric loop attached to the

corner you can use to affix the speaker to a
bag or elsewhere. It’s not quite as convenient
as the bungee cord loop on the UE Roll, but
the speaker itself is considerably smaller.
You have a choice of either a camo finish, a
multicoloured fluorescent finish or the more
mundane all-black model we tested.
The hard plastic shell is drop-resistant and

splash-proof. We used it out in the rain
without any problems, but don’t expect it to
survive falling into the pool, unlike other, fully
waterproofed speakers. Admittedly many of

SKULLCANDY Shrapnel
★★★★★
£32 • From www.amazon.co.uk

VERDICT
The Skullcandy Shrapnel is a fun, loud and
affordable portable Bluetooth speaker

those cost
considerably
more. As a shower
speaker, it will do just fine and there aren’t
any metal components to rust.
The rear of the speaker has a 3.5mm

auxiliary port if you want to use the speaker
with a non-Bluetooth device, and there’s a
Micro USB charging port as well. Both are
hidden away behind a protective rubber cover.
On top, there are volume controls and a
button for track control and pairing.
There’s a microphone built into the top of

the speaker, too, so you can use it for
hands-free calling. The microphone isn’t the
most sensitive, however, so you’ll need to be
quite close to the speaker. At a pinch, it does
a good enough job.
As for sound quality, you can’t expect

much at this price. As a speaker that delivers
more volume than you’ll get out of your
smartphone’s built-in speaker, it delivers this
without any problems. It’s particularly loud

for a speaker of its size, and that’s even
before you activate its ‘Beast’ mode, which

pumps up the volume even further.
If you’re looking for bass, though, you’ll be

underwhelmed. There’s really not much
presence to the lower frequencies. Instead,
the speaker is tuned to delivering the mids
and trebles particularly loudly, so if you’re
listening outdoors the speaker will easily be
perceptible. The speaker can either be
propped upright or laid flat on its back, which
opens up the sound and disperses it further.
The battery inside is good for about 10 hours
of listening, which is impressive for the size.
Weirdly, prices currently vary depending

on the colour. The vibrant blue, yellow and
black ‘Locals Only’ option costs as little
as £22, a veritable bargain, while the camo
edition is £23. Even at £32 for its all-black
finish, the Shrapnel is still good value for its
build quality and sheer volume; two things
you’ll definitely want in an inexpensive
portable Bluetooth speaker.

WATERPROOF AND RUGGEDISED
Bluetooth speakers aren’t quite the novelty
they were when Ultimate Ears launched the
original UE Boom. That’s not to say the Boom
2’s party trick of surviving hard drops is losing
its appeal, though, and its waterproofing has
also been improved over its predecessor.
It’s now rated at IPX7, meaning it can take

a dip into a metre of water for up to half an
hour and remain fully functional. We found a
pool to test it, and can confirm that it endured
a dunk in the shallow end with no ill effects.
There are two large volume buttons on the

side, and gesture controls join the power and
Bluetooth buttons on the top; tapping the top
allows you to play, pause and skip tracks, but
it’s a bit hit and miss, to the extent that you
need a violent smack to ensure it registers.
Pairing with a smartphone is easy, even

when using two Booms to create a stereo pair.
The mobile app also includes a ‘Block Party’
feature that allows up to three smartphones
to connect to the speaker and contribute to

ULTIMATE EARS UE Boom 2
★★★★★
£110 • From www.johnlewis.com

VERDICT
Improving on the original in every way, the UE Boom 2
is a great ruggedised, waterproof Bluetooth speaker

playlists, though a single ‘host’
has ultimate control over what
gets played. Voice controls have
been added to the app, though
you’ll need to press the Bluetooth
button on the speaker before the
speaking prompt appears.
Another improvement is an

enhancement to the Boom’s
maximum volume. While it doesn’t
reach the same deafening levels as the heftier
UE Megaboom, we could still hear it at the
other end of a 25m pool, albeit in a muffled
way. Thanks to better Bluetooth performance,
the UE Boom 2 can even maintain a wireless
connection at this distance, too.
At a more reasonable listening distance,

the Boom 2 has plenty of mid and treble
presence, and its bass is reasonably tight and
controlled, with decent impact. It sounded
particularly good with electronic music and
hip-hop, making it great for parties. It’s not
the most delicate sounding speaker, but then

most people don’t buy Bluetooth
speakers for critical listening.
The Boom 2 is charged via Micro

USB, with the port hidden behind a
rubberised flap on its base along
with a 3.5 auxiliary connection – so
you have the option of using wired
audio sources too. Unscrewing the
rubberised protective flaps reveals a
conventional tripod mount, which is

handy if you want to mount the speaker.
Ultimate Ears rates the battery life at around
15 hours, but we never quite reached these
levels; it typically lasted 12 hours before we
needed to give it a charge.
With the Boom 2, Ultimate Ears has built

upon what was already an impressive
Bluetooth speaker and improved on the
design in some significant areas. More
waterproofing, better wireless performance
and a louder overall sound make the UE
Boom 2 an excellent choice for those
needing a speaker for the outdoors.
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SOUNDBARS

THE BOSE SOLO 5 is one of the smaller
soundbars we’ve seen, looking more like a
dedicated 5.1-centre channel speaker than a
soundbar. It measures 548x70x86mm and
weighs 6.35kg, making it easy to slip under a
TV or mount to a wall (though you’ll need to
buy the £35 mounting kit separately).
There aren’t any control buttons on the

soundbar itself, but Bose includes a universal
remote control. While a remote control is
often included with most soundbars, the Bose
universal remote is impressive as it can be
programmed to control other devices, such
as Blu-ray players, using the database of
manufacturer IR codes included. The remote
includes the requisite buttons for controlling
these other devices, including channel
controls, shortcuts and various menu buttons.
The universal remote only works over

infrared, so unfortunately it won’t be able to
control a console such as a PlayStation 4 if
that’s your chosen Blu-ray player. We had no
problems with a Samsung television, however.

BOSE Solo 5
★★★★★
£179 • From www.currys.co.uk

VERDICT
The Bose Solo 5 is a simple budget soundbar with a useful
universal remote, but its sound quality is a little disappointing

Connections are basic, with just optical,
coaxial and auxiliary connections available, in
keeping with its budget price, but it’s good to
see optical and coaxial cables included.
There’s no HDMI port, so make sure that any
device you want to connect has a coaxial or
optical output. You do get Bluetooth wireless
but this doesn’t support the less-lossy aptX
codec, which is a shame. There’s also no NFC
for quick-pairing your device.
There’s not much in the way of different

sound modes, either: just a dialogue mode to
make speech clearer, plus bass adjustment.
Luckily, sound quality when watching movies
is pretty decent. Speech sounded crisp even
without dialogue mode – though this will still
be useful for anyone hard of hearing, as it
decreases the bass as well as emphasising the
dialogue to improve intelligibility.
Inside the Solo 5 are only two speakers,

both located towards the centre. There isn’t
as much stereo separation as we would have
liked, and the soundstage is very narrow. It

meant sound effects lacked directionality
when watching films, and you don’t get the
enveloping audio that larger soundbars can
provide. However, it’s still easily loud enough
to fill a medium-sized room.
Listening to music, the Solo 5 performed

well. Mids and trebles were nice and crisp but
you might want to dial up the bass from its
factory setting as the lower frequency sounds
lack presence otherwise. This was also true
when watching movies: you’ll want to turn up
the bass to give explosions more impact.
Overall, the Bose Solo 5 is a simplistic

soundbar. It’s barebones in terms of
functionality but its low price makes it an
inexpensive upgrade if you find your
television speakers lacking. While it will
certainly improve on your TV’s speakers, its
sound improvements aren’t drastic, which is
a shame. Really, it’s the included universal
remote control that sets it apart from other
budget soundbars but, even with this, you’re
likely better off with a higher-end alternative.

THE FACT THAT a soundbar has to be placed
under or near your TV makes it hard to create
a surround-sound experience. With the Fidelio
B5, Philips has attempted to get around this
with genuine rear speakers in what it calls
‘Surround On Demand’. Two detachable rear
speakers are attached to the main soundbar,
allowing the B5 to be used as a conventional
2.1 soundbar with TV and music or as part of a
4.1 configuration for films and gaming.
Swapping between the two modes is

seamless, and docking the rear speakers also
charges them. A full charge provides about
five hours per speaker. What’s more, each
speaker is Bluetooth-enabled, so you can use
them as separate speakers in different rooms.
The main soundbar will still work as normal.
One potential issue is the Fidelio B5’s size:

its ‘teardrop’ profile has a large footprint and
it’s fairly tall, at 70mm, so it may not fit under
some low-profile TVs. You can wall-mount it,
though, and internal sensors will help adjust
the sound accordingly. Either way, a remote

PHILIPS Fidelio B5
★★★★★
£600 • From www.amazon.co.uk

VERDICT
The versatile Philips Fidelio B5’s virtual Surround
On Demand tech is more than just a party trick

control is included, which allows you
to tweak the treble and bass and
activate different sound modes.
You can connect the Fidelio B5 to your TV

or audio source through either its HDMI
Audio Return Channel (ARC) port, digital
optical, digital coaxial, RCA phono or 3.5mm
auxiliary. A dedicated wireless subwoofer is
also included, and there’s support for the
aptX and AAC – a great mix all round.
Inside the main soundbar are two 3in

drivers paired with two 1in soft dome tweeters
for stereo sound. Disappointingly, there’s no
dedicated centre channel, which can mean
dialogue isn’t as isolated as we’d like, and
stereo separation from the main soundbar
was disappointingly narrow.
Nonetheless, when used in the 4.1 setup,

the B5 creates an enveloping surround sound
that you can’t really achieve with traditional
soundbars. There’s clear audio separation and
directionality from the satellite speakers, so
off-screen sound effects have real presence.

Setting up 4.1 surround is
simple, thanks to built-in spatial
calibration. This uses a tonal signal to locate the
rear speakers and calibrate them according to
where you’re going to sit; it worked excellently
for us, managing to work around the awkward
shape of our testing environment.
There are other clever functions, such as

the ‘Close To Me’ listening mode. This mutes
the sound from the main soundbar and only
emits stereo sound from the two rear
speakers that you place nearby – perfect for
non-disruptive, late-night listening.
The Fidelio B5’s clever detaching speakers

help create a surround-sound experience that
can’t be matched by most soundbars. The
audio coming from the front is disappointingly
narrow, but the system still sounds excellent,
and for sheer versatility it can’t be beaten.
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AT 110mmWIDE, the HW-K650 is best suited
to TVs over 40in, but its wealth of connections
makes it extremely flexible. Besides the optical
and auxiliary audio connections, you get
HDMI input and HDMI ARC output, which lets
you connect, say, a Blu-ray player or games
console to the soundbar while still only having
one cable running into the back of your TV.
That said, the ports can be tricky to access,

as they’re all located in a small recess on the
underside of the soundbar (although if you
have a compatible Samsung TV, you can
eliminate wires altogether with Samsung
SoundConnect). We also weren’t fond of the
off-centre integrated display positioning.
If you have a Samsung TV with Samsung

Multiroom, you can create a Wi-Fi-based
group between your TV and the HW-K650
through Multiroom Link, allowing you to play
music from services such as Spotify over your
Wi-Fi connection rather than Bluetooth. You
can add other Samsung speakers such as the
R3 or R5 for true surround sound, too.

SAMSUNG HW-K650
★★★★★
£330 • From www.hillsradio.co.uk

VERDICT
The Samsung HW-K650 is a good-value
soundbar with no shortage of connections

With so many ways to play your music,
you’ll be pleased to hear the HW-K650 has
great sound quality even without any satellite
speakers. It’s a 3.1 system, with a wireless
subwoofer in the box, but it has a dedicated
centre channel that’s designed to improve the
clarity of dialogue when watching films and
TV. Each channel has two drivers, creating six
in total, and each one is individually driven by
its own dedicated amplifier.
Altogether, the HW-K650 can deliver a

whopping 340W of output power; more than
enough to get your living room shaking. The
HW-K650 is able to decode both Dolby Digital
and DTS codecs and has a number of presets,
including Music, Movie, Clear Voice, Sports
and Night Mode. The latter reduces the bass
and subwoofer output, but also increases
dialogue clarity, making late-night viewing less
disruptive to your neighbours or housemates.
On Normal mode, however, the HW-K650

sounds fantastic. Intense, dramatic movie
scenes had a lot more impact than our test

TV speakers, and the subwoofer gives lower
frequencies a wonderful sense of presence
and physicality. It’s great for music as well,
providing lots of clarity and separation
without sounding too bright. It’s not perfectly
balanced though, sometimes being a bit warm.
The HW-K650 also has a virtual surround-

sound option. However, while it does a
respectable job of making the soundstage
seem more open, it seemed to favour mids
and trebles rather than the bass, which
made everything sound a bit too bright. As a
result, we left this mode off.
With its plentiful supply of connections

and brilliant sound quality, the HW-K650 is a
highly versatile and good-value soundbar with
capable multiroom functionality. If you don’t
already have additional multiroom speakers
and are thinking about buying some to use
with a soundbar, you’re probably better off
with the Philips Fidelio B5, but if you just
want a great-sounding soundbar, then the
HW-K650 comes highly recommended.

FOR £169, THE Steljes Audio Calliope
soundbar packs in several features you might
not expect at this kind of price. Chief among
them is its plentiful supply of connections;
you have two HDMI 1.4 inputs plus an HDMI
ARC port, so you can have two devices
connected to the Calliope while only having
one cable going to the back of your TV.
The Calliope also has optical and coaxial

connections, as well as Bluetooth with aptX
support. The HDMI ARC (Audio Return
Channel) output is a particularly big coup
for Steljes, as many soundbars under £200
simply don’t have one. It’s also unusual to see
more than one HDMI input at this kind of
price, and it gives the Calliope a surprising
amount of flexibility when it comes to using
it as your main sound system.
Budget soundbars don’t usually have

many setting options either, but the Calliope
bucks the trend here as well. It has three
dedicated presets in the form of Movies,
Voice and Music, but it lacks any kind of EQ

STELJES AUDIO Calliope
★★★★★
£169 • From www.thehut.com

VERDICT
The Steljes Audio Calliope sounds fantastic for the
money and offers plenty of connection options

adjustment, so what you hear is what you
get. This may be a little limiting for those who
want to fine-tune their audio experience, and
it’s a shame that there’s no Night mode (to
avoid disturbing your neighbours), but we
found that all three modes worked well for
their corresponding use cases.
Where the Calliope starts to show its

budget origins is in its design. Measuring
850mm in width and 89mm in height, it’s not
particularly sleek, and the small LCD display
and glossy black buttons look and feel a little
cheap. The display also has particularly
uneven backlighting – it’s so bad that it
ends up illuminating its plastic enclosure,
making it appear translucent so you can see
the circuit board underneath. At least the
display dims after a few seconds of inactivity,
so it’s not a permanent distraction.
Fortunately, the Calliope makes up for its

design flaws with its excellent sound. Its two
2.75in mid-high ferrite magnet drivers, with
two 2.75in bass ferrite drivers and two passive

bass radiators, deliver surprisingly high-quality
audio with lots of low-end presence.
With films, the Calliope did a great job of

producing clear voice dialogue that was
audibly separate from the sound effects and
music tracks, although with no dedicated
subwoofer, you don’t get quite the same level
of physicality from explosions, for instance, as
more expensive soundbars. The Calliope
proved a good match for music as well, coping
with a fanfare of jazz with a great amount of
control and tonality. All things considered,
the Steljes Calliope sounds excellent for its
price, and a small, simple remote control is
included that mimics the same functions
available on the front of the soundbar.
The Steljes Audio Calliope may not be the

most attractive soundbar out there, and its
display is infuriatingly poor, but there’s no
denying it sounds fantastic for its price and
has a brilliant array of connections. If you can
live with its looks, and the lack of heft in
action movies, then this is a great choice.
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THE LATEST VERSION of B&W’s Zeppelin
speaker has all the connections you’ll need,
from wired Ethernet to Wi-Fi and Bluetooth,
and by removing the now largely redundant
Apple dock, the Zeppelin’s lines are far cleaner
than the original’s. It truly lives up to its name,
with gorgeous looks that ask to be displayed;
it’s a conversation piece as well as a speaker.
The shape also complements the driver

arrangement. The 6.5in subwoofer in the
centre has a long voice coil, directing lower
frequencies directly forwards. This is flanked
by two 3.5in mid-range, Fixed Suspension
Transducer drivers, which B&W says allow the
edge of the speaker cone to terminate without
any resonance. Two smaller 1in double dome
tweeters on each end deliver the high-end.
The TunePort bass radiator found on

previous Zeppelins and smaller B&W speakers
is no longer required, leaving the rear of the
speaker uninterrupted. You still get a play/
pause button and volume controls, as well as
Ethernet and an auxiliary jack for connecting

BOWERS & WILKINS Zeppelin Wireless
★★★★★
£499 • From www.bowers-wilkins.co.uk

VERDICT
The Zeppelin Wireless is a streamlined, modern update to
an audio classic that manages to improve on the original

a wired audio source, plus AirPlay, Bluetooth
and Spotify Connect. The latter two open up
compatibility beyond Apple’s ecosystem.
You’ll need to connect the Zeppelin

Wireless to your home network using the B&W
Connect iOS app, or the Windows or Mac OS
X desktop software. Setup is simple, with
good guidance throughout. Spotify Connect
integration works as well as expected. If you’re
a Spotify Premium subscriber, you stream
music directly through the Spotify app.
A remote control is no longer included,

but the Connect app can adjust the volume if
you don’t want to use the buttons on the
speaker. Subtle buttons built into the B&W
logo on the front switch between auxiliary
and Bluetooth. Pairing over Bluetooth is
straightforward, but it’s a shame there’s no
NFC support to make it even easier. At least
the aptX codec is supported.
The Zeppelin Wireless certainly delivers

the clarity and control we’ve come to expect
from Bowers & Wilkins. There’s a delicate

refinement to the sound, especially in the
mids and trebles. Vocals sound wonderful,
floating delicately over the instruments in
acoustic tracks. Hip-hop and electronic bass
has the kind of impact that hits you in your
core, but remains tight and focused without
muddying the rest of the music. There’s a
decent amount of stereo separation, too.
At 6.5kg, the Zeppelin Wireless is

reassuringly weighty. The front fascia is
considerably thicker than previous versions to
cut down on reverberation. Certainly, there
were no issues with the cabinet negatively
influencing the sound at loud volumes.
The Zeppelin Wireless builds upon a rich

heritage with improvements across the board.
It’s undeniably expensive, but sound quality
and the wonderful design go some way to
justifying the price. The only thing missing is
true multiroom capability; it relies solely on
AirPlay integration instead. Still, if you want a
single speaker that delivers perfect audio, the
Zeppelin Wireless is an excellent choice.

THIS UPDATED VERSION of the Zipp isn’t
just about Bluetooth; it also adds support for
Libratone’s multiroom-focused SoundSpace
Link, plus Wi-Fi, Apple AirPlay, Spotify
Connect and internet radio.
Otherwise, the new Zipp looks the same: a

cylindrical speaker with a detachable cover
from which it derives its name. Unzip the
cover and you can replace it with a different
colour, either to customise the look or to
distinguish one speaker from another.
The built-in battery lets you take the Zipp

into the bathroom or garden, but other than
humidity resistance it’s not been ruggedised,
so don’t leave it out in the rain. The battery is
rated at eight to 10 hours.
The top of the Zipp has a circular touch

interface; by dragging your finger around it
emulates a volume dial, with a light effect that
follows your finger. It’s satisfying and slick.
Tap the touch surface to play and pause, skip
tracks, turn on the SoundSpace Link function
and access internet radio stations.

LIBRATONE Zipp
★★★★★
£220 • From www.johnlewis.com

VERDICT
The Libratone Zipp can extend multiroommusic
even into your garden, and the 360° sound is great

If you pair a smartphone over
Bluetooth, you can use the Zipp
as a hands-free speakerphone
thanks to the microphone. In a
small room the microphone could
pick up our voice from 3-4m away,
making the Zipp one of the best
conference speakers we’ve used.
Bluetooth range is around 10m, and we had no
problems maintaining a connection with the
speaker at home, even with the Zipp on the
ground floor and our smartphone on the first.
The Libratone mobile app can group

different Zipp speakers into ‘SoundSpaces’.
This can also be done manually, by playing a
track on the first Zipp, then pressing the
SoundSpace Link button on it and on
subsequent Zipp speakers. SoundSpace Link
allows up to six speakers per group, eight
different groups and a maximum of 16
speakers on a single wireless network.
You can also link a pair of speakers into
dedicated left and right stereo pairs.

Libratone has packed in a 4in
neodymium woofer and two 1in
soft dome neodymium tweeters,
supported by two 4in low-
frequency radiators, positioned to
disperse sound evenly in every
direction in what Libratone calls

360˚ FullRoom sound.
Bass is delivered with more punch than

you’d expect for a speaker of its size. The
mids and trebles, while not the crispest, aren’t
lost among the lower frequencies. The Zipp
outputs 100W and can easily fill a medium- to
large-sized room. Position the Zipp in the
middle of the room and it will disperse the
audio evenly, thanks to its speaker
arrangement. All in all, the Zipp sounds great.
There’s a lot to like about the Libratone

Zipp. It takes multiroom principles and applies
true portability with its built-in battery and
design. Its ability to synchronise audio from a
variety of sources makes it incredibly versatile,
and its sound quality doesn’t disappoint.
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UNLIKEMOSTMULTIROOM speakers,
which connect to the audio source and each
other over Wi-Fi, Phillip’s Izzy BM50 uses a
system called ‘izzylink’. While based on the
802.11n wireless standard, izzylink doesn’t
need to connect to your router at all; once
you’ve paired your audio device with one
speaker, it can broadcast to up to four
others over izzylink (provided they’re also
compatible, obviously), regardless of the
state of your home’s wireless internet.
The BM50 is the biggest and most

feature-equipped speaker in the Izzy range.
It’s a wide and relatively thin speaker at
500x112mm. Media controls are placed across
the top, and a remote control is included.
An LED display is hidden away behind the
speaker grille and shows what mode the
speaker is set to, as well as the volume level.
As well as playing music from a Bluetooth-

connected device, the BM50 has a CD player,
FM radio, a 3.5mm stereo input and a USB
port for MP3 playback. All of these are

PHILLIPS Izzy BM50
★★★★★
£199 • From www.ao.com

VERDICT
The BM50 streams from Bluetooth, and plays
CDs and FM radio without any hassle

usable with izzylink, and there’s also a
headphone jack for more private listening.
Network stability was good for the most

part, with only occasional problems when
carrying our Bluetooth source device around.
With it left stationary, or using the other
audio sources, music synchronised and played
from different speakers without a hitch. We
didn’t have any issues using multiple speakers,
either: the link between them worked fine
even with a couple of storeys between them.
Bluetooth reception to the BM50 is about
10m, while izzylink’s range is about 20m.
Sound-wise, the BM50 is easily capable of

filling a medium- to large-sized room, with its
two 2.5in woofers outputting a total of 40W.
Its soundstage is slightly narrow, however, and
it isn’t the most detailed speaker, occasionally
sounding overly warm, making it hard to pick
out individual instruments. The delicateness
you would expect from a violin or the pluck of
a guitar is slightly lost, for example, while a
certain level of presence is missing.

That said, the sound quality is within what
we’d expect for a speaker of this price and
size. Listening to a poor audio source like FM
radio is never going to sound particularly
good, but the listening experience from
Bluetooth devices or CDs was still enjoyable.
As a budget-friendly, multiroom-capable

speaker, the Philips Izzy BM50 acquits itself
well. For anyone who wants a multiroom
system that can be set up in mere seconds,
the izzylink system is hard to fault. With the
additions of CD playback and FM radio, you’re
well covered for an all-in-one music system.
However, the izzylink-only Wi-Fi means that
there’s no built-in internet music streaming,
and no way to stream music from a NAS.
However, using a Bluetooth audio source

means you can access music from pretty
much any service or source. Compared to
some well-established multiroom audio rivals,
the Izzy BM50 is keenly priced, making it
great value for its feature set and versatility.

DESPITE BEING QUITE cheap by Sonos
standards, the Play:1 feels every bit like the
quality multiroom speaker that we’ve come to
expect from the company. It’s wireless, so you
have a lot of freedom as to where you place it;
older models used Sonos’ proprietary wireless
mesh network, but you can connect the Play:1
to your Wi-Fi without the need for another
Bridge product to be plugged into the router.
Then again, if you want to expand your

system and find that some players are out of
reach of your wireless network, then you can
simply hook a Bridge into the system (or
connect the Play:1 or other player via
Ethernet) and your Sonos system will
automatically switch back to the traditional
mesh network. In this mode every player acts
as a repeater, giving you much better coverage
and reliability than you get with Wi-Fi.
Sonos has released the Boost, which is like

a turbo-powered Bridge delivering, Sonos
says, “enterprise-grade wireless capabilities”.
Most homes will be fine with Wi-Fi or a Bridge,

SONOS Play:1
★★★★★
£159 • From www.amazon.co.uk

VERDICT
A great addition to the Sonos range, and you can
add to it and improve on the sound over time

but for difficult environments,
the Boost ensures that Sonos
will work everywhere.
The Play:1 is Sonos’ first

mono-only player, but sound
quality is still top-notch. Inside, there’s a
tweeter and a brand-new 3.5in mid-range
driver (each has its own amp), which has
more cone movement than a speaker that size
usually does – meaning bigger sound, more
than enough to fill a room. At the same time,
there’s no audible distortions, just thumping
bass, a balanced mid-range and a sharp, but
not too bright, high end. Listening to a
selection of rock, classical and rap, you can
pick out the subtle details in each track.
If you want stereo sound, you can pair two

Play:1s, with one taking the left channel and
the other the right. The difference is both
immediate and dramatic; you get all the
aforementioned sound quality, but with a
proper stereo effect. Add in a Sonos SUB
subwoofer and you get even better bass as

well – though this does cost
£549, a far cry from the
more budget-friendly
philosophy of the Play:1.
Another welcome addition is

the play/pause button, which replaces the mute
button of older Sonos speakers. It means that
you can walk in the house, tap the button and
within seconds have music or internet radio
playing, without having to fumble around
trying to find your smartphone. You can even
do a double-tap to skip tracks.
By itself, the Play:1 manages to fill a room,

although we think it’s better suited to smaller
rooms where it can be tucked out of the way.
We think the Libratone Zipp is the better
player when only one is involved. Put two
Play:1s in a stereo pair and it’s a different
story, with proper stereo separation and
fantastic sound. Given its flexibility and that
you can add other components to improve its
sound, the Play:1 is a clear Best Buy winner,
particularly as you no longer need the Bridge.
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EARPHONES
Award RECOMMENDED BEST BUY
Manufacturer GIBSON JBL ONKYO SUDIO
Model Trainer Ti100 Under Armour

Headphones Wireless
E700M Vasa Bla

Rating ★★★★★ ★★★★★ ★★★★★ ★★★★★
HARDWARE

Headphones subtype In-ear neckband In-ear neckband In-ear headset In-ear neckband

Headphones driver Closed Closed Semi-closed Closed

Active noise-cancelling No No No No

Power source None None None None

Headphones sensitivity 107dB Not disclosed 108dB 112dB

Frequency response 5Hz-23kHz 10Hz-22kHz 6Hz-40kHz 18Hz-23kHz

Headphones impedance 32 ohms Not disclosed 32 ohms 32 ohms

Plug type N/A N/A 3.5mm headset jack plug N/A

Inline volume Yes Yes No Yes

Weight 100g Not disclosed 18g 14g

Cable length N/A N/A 1.2m N/A

Accessories Hard carry case, magnetic clip,
wingtips

Enhancer tips, soft silicone case Silicone tips, Comply foam tips,
pouch

Leather carry case, clip, silicone tips

Microphone Yes Yes Yes Yes

Control interface Inline buttons Inline buttons Inline buttons Inline buttons

Wireless Bluetooth 4.1 Bluetooth 4.1 No Bluetooth 4.1

Battery life 6h 30m 8h N/A 8h

BUYING INFORMATION

Price inc VAT £150 £120 £75 £70

Warranty One year RTB One year RTB One year RTB One year RTB

Supplier www.amazon.co.uk uk.jbl.com www.currys.co.uk www.amazon.co.uk

Details www.thisistrainer.com uk.jbl.com www.onkyo-headphones.com www.sudiosweden.com

Part code Trainer Ti100 UA Headphones Wireless E700M Vasa Bla

HEADPHONES
Award RECOMMENDED RECOMMENDED BEST BUY
Manufacturer LINDY MARSHALL SKULLCANDY URBANEARS
Model BNX-60 Major II Bluetooth Grind Wireless Plattan ADV Wireless

Rating ★★★★★ ★★★★★ ★★★★★ ★★★★★
HARDWARE

Headphones subtype Over-ear headset On-ear headset On-ear headset On-ear headset

Headphones driver Closed Closed Closed Closed

Active noise-cancelling Yes No No No

Power source None None None None

Headphones sensitivity 93dB (passive), 103dB (with ANC) 99dB 98dB 98dB

Frequency response 20Hz-20kHz 10Hz-20kHz 20h-20kHz 10Hz-20kHz

Headphones impedance 32 ohms (passive), 100 ohms (ANC) 64 ohms 32 ohms 60 ohms

Plug type 3.5mm headset jack plug 3.5 headset jack plug 3.5 headset jack plug 3.5mm headset jack plug

Inline volume Yes No Yes No

Weight 998g 222g 180g 191g

Cable length 1.5m 1.2m (uncoiled) 1.2m 1.2m

Accessories Hard carry case, airline adaptor,
6.3mm adaptor

None None None

Microphone Yes Yes Yes Yes

Control interface Earcup buttons Earcup knob Earcup buttons Earcup touchpad

Wireless Bluetooth 4.1 Bluetooth 4.1 Bluetooth 4.1 Bluetooth 4.0

Battery life 30h (ANC + wired),
15h (ANC + Bluetooth)

46h 12h 22h

BUYING INFORMATION

Price inc VAT £80 £129 £63 £72

Warranty One year RTB One year RTB One year RTB Two years RTB

Supplier www.amazon.co.uk www.marshallheadphones.com www.amazon.co.uk www.currys.co.uk

Details www.lindy.co.uk www.marshallheadphones.com www.skullcandy.eu www.urbanears.com

Part code BNX-60 Major II Bluetooth S5GBW-J539 Plattan ADVWireless
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Award RECOMMENDED BEST BUY RECOMMENDED RECOMMENDED

Manufacturer B&O PLAY MONITOR AUDIO SKULLCANDY ULTIMATE EARS

Model Beoplay A1 Airstream S150 Shrapnel UE Boom 2

Rating ★★★★★ ★★★★★ ★★★★★ ★★★★★

HARDWARE

Speakers 2 3 1 2

RMS power output 30W 40W 5W Not disclosed

Frequency response 60Hz-24kHz 80Hz-25kHz 100Hz-20kHz 90Hz-20kHz

Audio inputs 3.5mm stereo 3.5mm stereo 3.5mm stereo 3.5mm stereo

Audio outputs None None None None

Dock connector None None None None

Wireless Bluetooth 4.2 Bluetooth 4.0 Bluetooth 3.0 Bluetooth 4.0

Codec support SBC SBC, aptX SBC SBC

NFC No No No Yes

App support iOS, Android iOS None iOS, Android

Battery capacity 2,200mAh N/A Not disclosed Not disclosed

Battery life 24h N/A 10h 12h

Dimensions 133x133x48mm 137x120x274mm 97x66x115mm 67x67x180mm

Weight 0.6kg 2.26kg 381g 548g

USB port 1x USB Type-C 1x USB2 1x Micro USB 1x Micro USB

Weatherproofing Splash resistant, dust

resistant

None Splash resistant, dust

resistant

Waterproof to 1m,

dustproof

Microphone Yes No Yes Yes

Accessories None None None None

BUYING INFORMATION

Price inc VAT £199 £149 £32 £110

Warranty One year RTB One year RTB One year RTB Two years RTB

Supplier www.beoplay.com www.superfi.co.uk www.amazon.co.uk www.johnlewis.com

Details www.beoplay.com www.monitoraudio.co.uk www.skullcandy.co.uk www.ultimateears.com

Part code Beoplay A1 S150 Shrapnel Boom 2



AUDIO GEAR

110 NOVEMBER 2016 | COMPUTER SHOPPER | ISSUE 345

SOUNDBARS

Award RECOMMENDED RECOMMENDED RECOMMENDED

Manufacturer BOSE PHILIPS SAMSUNG STELJES AUDIO

Model Solo 5 Fidelio B5 HW-K650 Calliope

Rating ★★★★★ ★★★★★ ★★★★★ ★★★★★

HARDWARE

Speakers 2 6 6 4

RMS power output Not disclosed 120W 340W 60W

Subwoofer option None 90W (included) Not disclosed (included) None

Rear speaker option None 2x wireless speakers
(included)

2x wireless speakers
(optional)

None

Dimensions 548x86x70mm 1,035x156x70mm 1,010x54x87.5mm 850x80x89mm

Weight 6.35kg 4.18kg 2.6kg 3.5kg

PORTS

Audio inputs 3.5mm stereo, coaxial digital,
optical digital

HDMI ARC, coaxial digital,
optical digital, 3.5mm stereo

HDMI ARC, optical S/PDIF,
auxiliary

HDMI, optical S/PDIF,
3.5mm auxiliary

Audio outputs None None None HDMI ARC

Video inputs None 2x HDMI 1.4 HDMI 1.4 HDMI 1.4

Video outputs None HDMI 1.4 HDMI 1.4 HDMI 1.4

Dock connector None None None None

USB port None None None None

Networking None Bluetooth 4.0 (aptX, AAC) Bluetooth 4.0 (SBC),
802.11n Wi-Fi

Bluetooth 4.0 (SBC, aptX)

NFC No Yes No No

FEATURES

Video playback
formats

N/A N/A N/A N/A

Image viewing
formats

N/A N/A N/A N/A

Audio playback
formats

N/A N/A MP3, AAC, Wav, WMA, OGG,
FLAC, ALAC

N/A

Smart TV apps N/A N/A Spotify Connect, TuneIn,
Deezer

N/A

BUYING INFORMATION

Price inc VAT £179 £600 £330 £169

Warranty One year RTB One year RTB One year RTB One year RTB

Supplier www.currys.co.uk www.amazon.co.uk www.hillsradio.co.uk www.thehut.com

Details www.bose.co.uk www.philips.co.uk www.samsung.com www.steljesaudio.co.uk

Part code Solo 5 Fidelio B5/12 HW-K650 Calliope
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There may be lots to consider when buying new audio hardware, but
at least you won’t be wanting for quality. For wired in-ear headphones,
look no further than the lovely-sounding Onkyo E700M; as for
wireless, the Sudio Vasa Bla and Gibson Trainer Ti100 are great for
stylish casual wear and long-distance running respectively.
For our money Urbanears’ Plattan ADV is the best all-round set

of on-ear headphones, though if you’d prefer the sound of an
over-ear design then you can’t ignore the value that the Lindy
BNX-60, with its effective ANC, represents.

When it comes to Bluetooth speakers, the Monitor Audio
Airstream S150 has superlative sound and extensive connectivity,
while Ultimate Ears’ Boom 2’s waterproofing and evenly distributed
360˚ output makes it a commendable, truly wireless companion
that you can take almost anywhere.
The Samsung HW-K650’s excellent price-to-performance ratio

wins it a Best Buy in the soundbars category, and finally, the
Libratone Zipp is our multiroom speaker pick, for its competent
sound, portability and wealth of connectivity options.

VERDICT

MULTIROOM SPEAKERS

Award RECOMMENDED BEST BUY BEST BUY

Manufacturer BOWERS & WILKINS LIBRATONE PHILIPS SONOS

Model Zeppelin Wireless Zipp Izzy BM50 Play:1

Rating ★★★★★ ★★★★★ ★★★★★ ★★★★★

HARDWARE

Speakers 5 5 2 2

RMS power output 150W 100W 40W Not disclosed

Audio inputs 3.5mm stereo 3.5mm stereo 3.5mm stereo, CD, FM radio None

Audio outputs None None 3.5mm headphone None

Dock connector None None None None

USB port None 1x USB2 1x USB2 None

Memory card support None None None None

Networking Bluetooth 4.0 (SBC, aptX),
802.11n Wi-Fi, Ethernet

Bluetooth 4.0 (aptX),
802.11n Wi-Fi

Bluetooth 4.0 (SBC), izzylink
(802.11n Wi-Fi)

SonosNet (802.11n Wi-Fi),
Ethernet

NFC No Yes No No

App support iOS iOS, Android None iOS, Android

Battery life N/A 10 hours N/A N/A

Dimensions 660x183x188mm 261x122x122mm 218x500x112mm 161x12x12mm

Weight 6.5kg 1.5kg 2.9kg 1.8kg

STREAMING

Streaming formats AirPlay, Bluetooth AirPlay, DLNA, Bluetooth izzylink, AirPlay, DLNA,
Bluetooth

SonosNet

Supported servers None DLNA DLNA UPnP, SMB

Audio formats MP3, Wav, OGG, AAC, WMA,
FLAC

MP3, Wav, OGG, AAC, AIFF,
FLAC, ALAC

MP3, Wav, OGG, AAC, AIFF,
FLAC, ALAC

MP3, Wav, OGG, AAC, FLAC

Internet streaming
services

Bluetooth apps, Spotify
Connect, Apple Music

Bluetooth apps, Spotify
Connect, Apple Music

Bluetooth apps, Spotify
Connect, Apple Music

Aupeo, Deezer, Napster
Radio, Spotify, internet radio

BUYING INFORMATION

Price £499 £220 £199 £159

Warranty One year RTB One year RTB One year RTB One year RTB

Supplier www.bowers-wilkins.co.uk www.johnlewis.com www.ao.com www.amazon.co.uk

Details www.bowers-wilkins.co.uk www.libratone.com www.philips.co.uk www.sonos.com

Part code Zeppelin Wireless LH0032010EU2001 BM50B/10 Play:1
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Lee Bell explores the technology behind
Hollywood’s biggest blockbusters
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T he level in which visual effects
play a role in making a
Hollywood blockbuster of
today’s standards is rather
phenomenal. It’s obvious when
you’re watching films such as

Independence Day: Resurgence, Ant-Man and
the never-ending X-Men sequels that they use
a tonne of computer-generated imagery (CGI).
But it’s not until you take a close look at the
post-production process that you fully
understand the true role digital effects play in
bringing these movies to life.
Although many of Hollywood’s biggest

blockbusters are filmed in huge studio sets
in LA, quite remarkably it’s what is created
within post-production studios scattered
around London’s Soho in many cases where
the true magic happens. In the basements
of independent visual-effects companies,
under the Michelin-starred restaurants
and trendy cocktail bars in this thriving
neighbourhood, small production teams

painstakingly work at building up layer upon
layer of CGI to not only give these movies an
edge, but in most cases, to create a majority
of the scene that enables the narrative.
One of the most prominent of these

post-production visual effects companies is
Cinesite, an independently owned animation
studio. The company is known for delivering
high-end effects and creating photo settings
that make an invisible but flawless impact on
every scene. The company has so far worked
on some of the most iconic films of the past
few years, including The Revenant, Deadpool,
Chappie and Jurassic World, as well as a
number of films from the Harry Potter and
James Bond franchises, such as Spectre.

Behind the FX
In order to create these intricate and complex
visual effects that make it impossible for
audiences to tear apart real film from CGI,
Cinesite requires a very high level of
computing power.

And what gives the studio the power it
needs to create feature-rich scenes that help
audiences forget that what they are watching
was mostly devised on a computer screen? An
intelligent guess would be a high-spec Apple
Mac. But no, old-time PC vendor Dell is the
company powering Cinesite’s movie artistry.
Cinesite teamed up with Dell in June as it

needed a vendor to work alongside its team to
update and rejuvenate its infrastructure away
from a physically confined data centre.
The studio chose Dell to deploy the latest

‘future-ready’ workstations to tackle physical
restrictions through secure, always-on and
sustainable co-location facilities. As a result of
the partnership, Cinesite has been able to
increase business and technical agility with
greater scope for creativity in the face of
shrinking production schedules.
Together, the studio and Dell are working

to further the art of visual storytelling. Shows
currently in production are Fantastic Beasts
and Where to Find Them, Assassin’s Creed,
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Charming and Power Rangers. Cinesite’s other
recent movies include The Man From U.N.C.L.E.,
Skyfall and San Andreas.
But what exactly is Dell providing to ensure

Cinesite has by far enough compute to power
its demanding workload? The US computer
firm has provided the movie studio with some
pretty beefy workstations, but it hasn’t just
thrown in its most powerful systems.

Specs appeal
The Dell workstations Cinesite uses to power
its advanced CGI creation and rendering are
bespoke to the studio’s different departments,
depending on the task. For example, different
artists require different specs and, although
having the same hardware for every artist
would be convenient, it wouldn’t provide
adequate performance in a cost-effective way.
The main workstations Dell has provided

are the Precision Tower 7000 Series (7810)
and the Dell Precision Tower 5000 Series
(5810). The main difference between the two
models is the number of CPUs: the 7810 has
two CPUs to the 5810’s one.
Effects artists and lighters are usually the

ones who benefit the most from having very
powerful CPUs and a large amount of RAM to
speed up simulations or interactive rendering.

The 7810 workstations used in the effects
and lighting departments are powered by dual
Intel Xeon E5-2643 v3 CPUs running at 3.4GHz
with 6x2 cores. They’re joined by a whopping
64GB of 2,133MHz DDR4 RAM and an Nvidia
Quadro K4200 graphics card.
Texture artists, who artificially paint surface

textures on animated characters, environments
and props, work on machines that require a
more powerful GPU. The same 7810
workstation with Intel E5-2643 v3 CPU and
64GB RAM configurations are used here, but
alongside a more powerful Nvidia GeForce
GTX Titan GPU, which powers systems so they
can smoothly run the high level of detail
needed in creating intricate animations.
“Many other artists such as animators have

not traditionally benefited from a high number
of cores. Although this is changing, for these
artists we have favoured CPUs with higher
clock speed and fewer cores,” Cinesite tells us.
Therefore, animators use the 5810 systems

that are powered by an Intel Xeon E5-1650 v3
CPU running at 3.5GHz (six cores), alongside a
slightly lower 48GB of 1,333MHz DDR3 RAM
and Nvidia GeForce GTX 970 graphics.
But what creates the greatest workload in

powering the studio’s animations is Dell’s
render nodes, which are machines or processors

that can be used to process the rendering of a
visual effect. By joining up render nodes on a
network, Cinesite and Dell have created a
super-powerful render farm, which ensures
animations don’t take an age to process after
the design process. This render node is based
off-site, and processing the renders remotely
in a data centre over the cloud helps save
space in the studio’s London offices. And as
anyone who has even a vague understanding
of London property prices knows, space
saving here is vital for cost effectiveness.
The studio’s current render nodes are

powered by a dual Intel Xeon E5-2680 v3 CPU
clocked at 2.5GHz, a massive 2x12 cores.
“The render nodes also require a significant

amount of RAM and compute to produce the
company’s renders,” adds Cinesite, stating that
a node has a whopping 160GB of DDR4 RAM.
“Very large and heavy render jobs such as

CG renders of complex scenes will normally
use all the resources of the render nodes. For
less demanding jobs such as compositing
renders we normally split up the compute
power and RAM into multiple slots that can
run multiple jobs concurrently.”
However, powering the Cinesite studios

is not just about computational horsepower.
As with any power-heavy computing, there

VISUAL EFFECTS
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comes the issue of space and storage, both
digitally and physically.
Before the rollout of Dell’s systems,

Cinesite’s computers took up a lot of physical
space. With the new close involvement from
Dell, all the machines – with the exception of
the CG and VFX artists’ workstations – are
based remotely in the data centre, so all the
number crunching is done in the cloud. Again,
this saves valuable space in a place where each
square metre of land is worth thousands.

Day of reckoning
One of Cinesite’s biggest recent projects was
Independence Day: Resurgence. While it came
as no surprise to the studio that this would be
a big job in terms of CGI, the sequel was of
overwhelming scope, with more moving CGI
elements than the average Hollywood action
film, and certainly a richer visual complexity
than its predecessor of 20 years ago.
The movie was so big in terms of demanding

visual effects that Cinesite wasn’t working
alone on the project, and shared some of the
workload with several other animation
studios, which each worked on different
aspects of the film. Nevertheless, storage for
Cinesite alone topped more than a petabyte –
equivalent to 1,000 terabytes, or a whopping

one million gigabytes – for all the effects,
assets and rendered final footage.
However, the Dell setup meant the studio

was actually able to use fewer computers in
the building than on previous smaller-budget
movies, while still achieving a positive impact
on both cost and production.
During our visit to Cinesite, we saw footage

from the making of Independence Day:
Resurgence as well as Ant-Man and, alongside
the finished footage, saw breakdowns of the
VFX work before and after its application.
The level of visual effects that are applied

to these films is outstanding, and quite
shocking once you see the difference they can
make to a film. In Ant-Man, for instance, the
protagonist’s superhero mask was never
actually worn on set. In fact, it didn’t even
exist. The mask was built up via CGI, layer by
layer, on every frame in which it featured. A
physical mask would have “made his head look
too big” on camera, the Cinesite effects team
explains, so it had to be computer generated.
Cinesite’s effects also had a huge impact on

Independence Day: Resurgence. Before the CGI
was added, most of the film was nothing but
bare landscapes with minimally dressed actors.
Most of the action, especially during fight
scenes, was the work of the effects studio.

Cinesite spent hours adding hundreds and
hundreds of spaceships for the battle shots,
where the fast-paced action of rapid-fire laser
beams soaring across the sky had to be
digitally added one by one. You’ll see from the
before and after photos (opposite) that this
eventually made for a very intricate scene with
a great range of detail for viewers, who are
probably unaware of the effort that goes into
achieving a realistic-looking scene of aliens
being blasted into smithereens across the sky.
Even if we’d seen these scenes at half or

even an eighth of their normal speed, it
would have been difficult to take in, such is
the complexity and the intricacy of the
projects and the number of working hours
that are spent on creating them. It’s therefore
easy to forget that you intentionally don’t see
a lot of the visual effects on the big screen,
and at the same time, it’s impossible to guess
the depth of the achievements.
So next time you’re watching a Hollywood

blockbuster, try to spot where reality ends
and CGI begins. If Cinesite and Dell have
been doing their jobs properly, you probably
won’t have a clue.

• To make your own movie, turn to page 128
to read our top tips for video editing

Opposite: The making of Independence Day:
Resurgence, with the top picture showing the
scene before the CGI had been added (bottom)

Above: CGI helped to bring Ant-Man’s
Yellowjacket to life

Left: The protagonist’s superhero mask in
Ant-Man was built up, layer by layer, using CGI.
The mask didn’t actually exist in real life

Right: Dell’s Precision Tower 7000
Series workstation is at the heart of
Cinesite’s operations
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SS
ummer has come to a close, and
kids up and down the land are
celebrating or commiserating their
exam results. Among the 161,500
students who sat computing GCSEs
or A-levels, there’s the potential

that one of them could be the next Tim
Berners-Lee or Eben Upton, but what is
less likely is that Britain’s next great
technologist will be a woman.
Just shy of 15,000 students sat a

technology A-Level, but fewer than a
quarter were female. While 3,100 girls
opted for ICT at A-level, compared to 5,600
boys, only 600 girls sat the Computing
A-level – often seen as the more difficult,
technical option of the two – compared to
a much higher 5,600 boys.

At GCSE level, there is a much higher
degree of interest among the female sex in
technology. However, the 12,500 girls
taking Computing GCSE are still
outnumbered four to one by the
50,000 boys. The gender gap is
much smaller when it comes to the
broader ICT course: 34,000 girls
compared to 50,000 boys. Still,
it’s disappointing that by the
time students have opted for
their A-level subjects, so few
carry on with computing
courses, especially girls.
Despite computers

being all around us in

one form or another, from the humble
desktop PC to your mobile phone, in-car
system and digital TV, it’s clear that
females still tend to avoid technical
subjects and careers in the main. In 2001,
a total of 25% of people working in the
UK IT industry were women; fast-forward
to 2016, and this figure had dropped to less
than 20%. Fifteen years ago, technology
wasn’t nearly as dominant in our lives as it
is now, but computing has totally
transformed since the start of the new
millennium from something relegated to
dark basements, bedrooms or offices, to
being in everyone’s hands.
So what is it that’s putting girls and

women off computing? And is it
something we should care about?
We’ve talked to four women who are
passionate about technology, to find
out what tempted them into this male-

dominated field, and to solicit
their views on how we can all
do more to encourage
females to get technical.

Logical progression
IT was always going to be a
natural path for Anne-
Marie Imafidon. Imafidon
says she was always quite a
creative person but was
also quite logical. As well as
writing the story of Red
Riding Hood on her dad’s
computer, she spent her
childhood taking things apart
and putting them back
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Madeline Bennett meets women bucking the
trend as technology experts and counts down the

top 20 most important females in computing

➡ Anne-Marie Imafidon
wants to encourage more
girls to enter the IT world
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REAR ADMIRAL
GRACE HOPPER
(1906-1992)
Known as Amazing
Grace, she wrote the
first ever compiler for
a computer programming
language and in 1944 was the
first programmer of the Harvard
Mark I computer. Three years later
she achieved immortality when
she uncovered the first recorded
bug in computer history: a moth
stuck in a relay.

MEGWHITMAN (1956-)
President and chief
executive of eBay from
1998 and then of HP
from 2011, she became
a multi-billionaire. But

she is probably best revered
for being the woman who marketed
Mr Potato Head for Hasbro.

HEDY LAMARR
(1914-2000)
The inventor of
Wi-Fi and Bluetooth
technology, Lamarr
was granted the patent
for spectrum-hopping
communications in 1942. She
was also considered to be one of
the most beautiful Hollywood
stars of the 20th century.

URSULA BURNS (1958-)
Raised in a slum by a
single mother, she got
herself an education
and then a summer
holiday work-experience

job at Xerox in 1980.
Today she is chair and CEO of
the company, and rated by Forbes
magazine as one of the most
powerful women in the world.

EDITH CLARKE
(1883-1959)
Clarke not only
coined the phrase
‘computer’ in 1912,
she also invented the
electric calculator in 1921,
and held the distinction of being
the first female electrical engineer
in the world. In 1943 she went on
to define the basis for modern
circuit analysis.

together, web coding from the age of eight, and
developing databases – and really enjoyed it all.
Having passed two GCSEs at the age of 10 in

maths and ICT, she then went on to set the
(unbroken) world record for the youngest girl to
pass A-level computing, at the ripe old age of 11.
While the rest of us fortunate enough to go to
university wasted our years propping up the
student bar or watching daytime telly, Imafidon
managed to get a Masters in Mathematics and
Computer Science from the University of Oxford
by the time she turned 20.
“Growing up, I didn’t

realise technology was a
career option. I did a career
survey at school and that
suggested I became a
management consultant. I
looked at how much they got
paid, and also my logic was if
you worked on projects for
Sainsbury’s, you’d get free
shopping,” she explains.
“If I could get paid to do

tech as a proper job, that was
always going to be the option.”
Imafidon says that the

novelty of being a ‘woman in
tech’ only dawned on her after working in IT roles
at firms such as Goldman Sachs, Hewlett-Packard,
Deutsche Bank and Lehman Brothers. The turning
point came when she was invited to speak at a
conference in the US, and the keynote just
happened to be about the low numbers of
females working in IT.
On her return to the UK, Imafidon became aware

the situation was similar over here; Stemettes was
Imafidon’s response to this realisation. While most
technology enthusiasts and professionals would
have satisfied themselves with writing a comment
on an online forum or looking for volunteer
opportunities to encourage more females to get into

tech, Imafidon’s go-getting nature led her to launch
her own group to tackle the problem head on.
Stemettes was set up in 2013 with the aim of

finding opportunities for girls and women to get
insights into the world of technology and the kinds
of careers on offer. The group has established
partnerships with individuals and companies
across the IT industry to enlist their help.
“It’s about people being able to open up their

buildings, culture and companies to the next
generation,” says Imafidon.

“It’s not just what they see
in the movies or hear from
their teachers and parents, it’s
not just sitting in the dark
drinking coffee. Startups are
incredible amazing places to
work. They all give a lot of
their time – not just women,
but also the men.”
The group has been running

for three-and-a-half years, and
for the first three of these,
Imafidon continued with her
day job at an investment bank.
She has been full-time since
December 2015, and since
launch, 10,000 girls have

benefited from Stemettes events and workshops.
“Technology was something I’d have been

naturally drawn to anyway, but for some other girls,
they don’t realise it would be something they’d
actually be good at or actually enjoy,” Imafidon
notes. Stemettes is hoping to fill this gap.
She believes that different girls need different
approaches to make them want to explore
technology. Whether it’s providing toys such as
Lego sets, or opening up workshops to try out
tech without being dominated by the boys, or
teaching technology in a creative way like English,
all of these options need to be available to set off
that spark. And the fruits of these efforts will

“If I could get
paid to do tech
as a proper
job, thatwas

always going to
be the option”

TOP20
WOMEN
INTECH
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MARGARET
HAMILTON
(1936-)
Designer of the
software that
took Apollo to

the moon, Hamilton
then directed the programming
for Skylab. She also popularised
the term ‘software engineering’
and helped to create the
foundations of all modern
systems design.

BLANCA JUTI (1976-)
Doctor of philosophy,
Mexican cultural
attaché in Finland
and marketing boss
of Heineken beer,
Blanca Juti transformed
the mobile entertainment habits
of the planet as chief brand
officer for Rovio with the game
Angry Birds.

CAROLYNMEINEL
(1946-)
The anti-hacker’s
hacker, and later
president of the
US National

Space Society,
Meinel became the

highest-profile self-publicising
hacker of the 20th century,
and went on to write the
anti-establishment handbooks
Uberhacker!: How to Break into
Computers and The Happy Hacker.

DINA ST JOHNSTON
(1930-2007)
Cutting her
programming teeth
on the Elliott series
of computers in 1954,
St Johnston founded
Vaughan Programming
Services, the first registered
software house in the UK, in
February 1959. Completely
independent, she trained all her
additional programmers herself.

RADIA PERLMAN
(1951-)
Software
designer,
network
engineer and the

inventor of network
bridges, the spanning-tree and
link-state protocols, and the
holder of more than 100
programming patents. In other
words, Perlman is the Mother
of the Internet – a title that she
personally detests.

benefit us all, not just those girls who go on to
have successful technology careers.
“If the current situation was all that was

possible, it would be fine for just men to develop
mobile apps that track people’s health and
completely miss out menstrual cycles,” she quips.
“And have men developing seatbelts that kill

women and children as they take the height and
weight as the average male. We could continue
doing that, but unfortunately the success of the
industry means we don’t have enough people.”
Imafidon thinks it’s people such as Shopper

readers who can make a difference. “They need to
be the ambassadors for this all. They shouldn’t
underestimate the impact they can have as an
influencer to young people, but also to other
parents and teachers. It would be great for them to
volunteer and get involved with groups focused on
getting girls into tech. Any nieces or daughters, get
them to try to do work experience in one of the
technology organisations. And for anyone working
at a tech firm, look to be inclusive,” she urges.

Black marks
Another female technologist who has garnered
lots of attention in recent years is Sue Black, who
was recently awarded an OBE for services to
technology, but took a less traditional path into the
area. Having left school at the age of 16, she went
back into education as a mature student.
“At the time I was a single parent with three

kids. I knew if I tried to get a job, I wouldn’t
get enough money to support the four of
us,” she explains. Like Imafidon, Black’s
favourite subject at school was maths.
She did a maths course at night school,
and from there had the option of either
pursuing a degree in maths or computing
at university. Black chose computing as
she thought “technology was the future”.

Black also had a similar realisation about the
lack of women in technology to Imafidon. After
completing her computing degree and while
studying for a PhD in engineering, she got a
full-time lectureship position.
“This led me to conferences, where I felt quite

isolated as a woman,” she says.
“Those of us who work in technology and play

around with it realise it has massive potential to
do so many things. It is getting better, but quite a
lot of time in the press, it’s portrayed as being
gadgets for boys still. I’m sure girls are very
interested in Snapchat, Instagram and Pokémon
Go, and if they realised they could produce their
own apps and create their own games, they’d be
well up for it. But they don’t see the connection
as that’s not taught to them.”
Black set up BCS Women, a subset of BCS – the

Chartered Institute for IT, in response. As well as
making strides to encourage more females to try
out technology, Britain’s cryptography heritage
owes a nod to Black’s role as the chair of BCS
Women. The position led her to Bletchley Park,
home of the Enigma and Alan Turing legacy, which
she successfully campaigned for and saved.
From World War Two espionage and back to

the classroom, Black has worked with Apps for
Good to get mobile app design and Python
programming into primary schools.
“I worked with seven year olds, designing apps,
and they were a bit apprehensive but it
worked really well. If you get them from a
young age, kids can understand basic
programming concepts from when
they’re four or five. If you think of
software at a fundamental level, it’s
all about breaking tasks down into
simple constructions,” she says.
“We could be teaching stuff like

computational thinking to five year olds.
You just have to think about how to
talk about it in an age-appropriate way.

We teach our kids arithmetic and
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Sue Black talking to Year
6 pupils at Surbiton High
School about Bletchley Park

➡ Sue Black was given an OBE for her
services to technology
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SUSAN KARE
(1954-)
Graphics interface
pioneer who created
the look and feel of
modern computer
icons, fonts, keyboard symbols
and pixel art. She was the
designer who came up with the
original screen graphics for
Apple in the 1980s, and then
moved with Steve Jobs to
become creative director of
NeXT, where she did it all over
again for Microsoft Windows.

ROBERTAWILLIAMS
(1953-)
Video-gaming pioneer
and creator of the
graphic adventure
genre in 1980. She

co-founded Sierra
On-Line and helped shape the
history of video games with her
detailed storylines, complex
puzzles, innovative audio and
grand-scale quests.

ADELE GOLDSTINE
(1920-1964)
The author of the
complete technical
specification for the
first electronic digital
computer, ENIAC, and along
the way also invented stored
computer programming. Her
fellow programmers on ENIAC
were all self-trained women: Kay
McNulty, Betty Jean Jennings,
Betty Snyder, Marlyn Wescoff,
Fran Bilas and Ruth Lichterman.

PADMASREE
WARRIOR
(1963-)
Warrior started her
tech career when she
applied for a job at

Motorola by accident,
and then worked her way up
the chain to become chief
technology officer. In 2009 she
moved to Cisco, and introduced a
new concept to a sceptical world.
It was called cloud computing.

FRAN ALLEN
(1932-)
From 1966 to 1976,
Allen helped to
revolutionise the
fields of compilers,
code optimisation and
parallel processing, and laid the
foundations that transformed
the speed and efficiency of
modern computers.
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how to write when they’re five; computing and
writing code can be taught at that level too.
We shouldn’t underestimate what our children
can do; learning to write is really complicated,
learning to code is no different to that.”
Black also runs Tech Mums, where the

analogy she uses most often is that of cooking.
“A recipe is basically a set of simple instructions
broken down into a one at a time list. When
writing software, you have to think of things in
the same way,” she explains.
But Black’s preferred approach for ensuring the

next generation are technically savvy, whatever
their gender, is getting them young.
“In terms of job prospects, even if it isn’t

something like a software engineer or something
very technical, you’re going to need to have
technical skills, and it’s easier when you’re
younger. Like learning a foreign language, it’s a
massive advantage if you learn this at a younger
age. It’s the same thing with technology. We need
to have a positive attitude to technology and then
it opens up massive opportunities. If we want
products that work for everybody, we’ve got to
have all sorts of people developing them and
designing them,” she points out.

Late development
Unlike Imafidon, who was passionate about
technology from an early age, Naomi Climer’s
entry into the technical world was similar to Sue
Black’s, coming later in life. Despite her current
position as the first female president of the
145-year-old Institution of Engineering and
Technology (IET), engineering and technology
were low down on Climer’s list of childhood
priorities, thanks to her father.
“My father recommended engineering, which as

a grumpy teenager meant that there was no way I
was going to pursue it,” she explains. “It was only
after I was accepted on to a BBC training scheme
and introduced to broadcast engineering that I
began to be exposed to the potential it offered,
and I never looked back.”
Although by then Climer had pursued a more

scientific path, gaining a chemistry degree, she
was fortunate enough to have the opportunity to
retrain later in her career.
“I have always been interested in how things

work and the possibilities of technology for
shaping the future. Now I get to do what I
love all day.”
And that day for Climer

takes many different forms, from
delivering technical lectures and
engaging with IET members and
volunteers, to getting involved
in diversity events, the latter
precipitated by the need to
drive up the number of skilled
female technologists.
“It’s no secret that the UK

engineering and technology sector
is facing a significant skills
shortfall,” she says.

“Engineering employers are projected to need
1.82 million people with engineering skills from
2012-2022, so there is a big job to be done.”
Climer believes that attracting more women

into engineering has compelling economic as well
as societal benefits, citing reports that show
companies and countries with better gender parity
have higher profits and GDP per capita.
“It’s also proven that organisations with a

diverse workforce in the form of different
backgrounds, upbringing and sexes are more likely
to come up with ideas and innovation that will be
relevant to a broader range of society,” she adds.
“Companies know that diversity is good for the

bottom line because mixed teams, whether of race,
gender or age, are naturally more creative and
therefore better able to come up with solutions for
the problems engineers face. It’s frustrating and
disappointing that the sector’s glaring gender
disparity has not been fixed.”
Climer points out that encouraging more
females to consider technical roles isn’t helped
by current negative stereotyping.

“The UK has an unhelpful national
stereotype of engineering. This influences
children, especially through parents,
teachers and the media – including the
careers advice given at schools, and
schools not giving girls the confidence
to opt for science and maths A-levels,”
she notes.
“There’s also a wider image problem.

Before I became IET president, I was
president of Sony Media Cloud
Services, based in California.
There, I noticed that engineers
are understood to be doing
things that are making a
difference in the world and
they have an almost rock star
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➡ Naomi Climer, president of
the Institution of Engineering
and Technology
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STEVE SHIRLEY
(1933-)
Stephanie Shirley
arrived in Britain as
a child refugee and
began building

computers at the age of 18
for the Post Office. She founded
the Freelance software company in
1962 with £6 capital and an
ambition to employ women in
computing. It was a success, and
as a result she has given away
more than £70m to help
disadvantaged young people.

MARY LOU JEPSEN
(1964-)
As well as being an
executive at Intel,
Facebook, Google and
VR company Oculus, in
2005 she founded the One Laptop
Per Child project. She designed the
prototype as the world’s cheapest,
most environmentally friendly, and
hardest wearing laptop of all time.

SHERYL SANDBERG
(1969-)
Probably the most
important woman in
new media, she was
running global sales

and operations at
Google when she took on a new
role as head of operations at a
social media company which had
never made a profit. She achieved
profitability within two years. The
company is called Facebook.

ANITA BORG (1949-2003)
Starting her self-taught
programming career in
1969, Borg went on to
patent the system for
generating and analysing
addresses we now call email.
In 1987 she developed a web-based
email system for communicating
in online communities, which we
now call social networks. She also
founded the Institute for Women
and Technology.

ADA LOVELACE
(1815-1852)
Augusta Ada
King-Noel Byron,
Countess of
Lovelace, was a

mentally unstable
fornicator, addicted to gambling
and drugs. She was also a genius,
developed the idea of intelligent
machines and wrote the first ever
computer program. In doing so,
she became the mother of us all.
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status as a result. To attract a new generation of
engineers who can really deliver on the UK’s
engineering and technology potential, we must
showcase it as a career that is creative, diverse and
makes a difference in the world.”
Although STEM subjects are not currently

considered to be exciting and stimulating
compared to the worlds of fashion, films and
football, for example, technology affects our
culture in a huge way. Climer shares the same
concerns as Imafidon and Black about women
letting this technical revolution pass them by.
“Take a look at your mobile phone – it’s

extraordinary, complex and a feat of engineering
that most of us rely on continuously,” Climer notes.
“Technology has become a totally
integrated part of our lives and will
only become more so in the future.
As our lives continue to evolve
alongside technology, we can’t allow
for this life-affecting technology to
be designed and built without the
input of half the population, and for
so many talented people to miss
out on the opportunity to be a key
part in developing and innovating
within the UK.”
For its part, the IET is taking

steps to encourage adults to support
the younger generation if they show
an interest in pursuing a career in the technology
industry. The organisation recently held its second
Engineering Open House Day at venues across the
country, which involved industry professionals
from firms such as BT and the National Theatre
showcasing the range of jobs available within the
sector to children and their parents.

Benefits for all
Somayeh Aghnia is one of the women who has
taken the plunge and set up her own IT business,
UK software development firm Geeks Ltd. She
agrees that we’d all benefit from having more girls
and women interested in technology.

“It’s like any other trade. A more gender-
balanced workforce will bring more creativity as
well as more competition and hence better quality
of service. You don’t want to miss out on having
brilliant women in tech; why would you?” she says.
Aghnia attributes the lack of female

technologists to ingrained issues with how females
are perceived. “Either you are labelled as ‘pretty
and dumb’ or ‘intelligent and boyish’. Categorising
people is taking away the option of having unique
individuals. There is nothing wrong with having an
interest in tech and yet caring about your
appearance and wanting to be pretty,” she argues.
“Training girls from an early age in technology

topics will give them the option to choose it later
in life. Having more role models will help; for

example, now we have a female
prime minister, naturally girls can and
will see politics as a career option.”
Aghnia hopes that young girls will

be exposed to technology early on, in
the same way as they are exposed to
sports and music.
“Take them to tech exhibitions,

have them watch tech shows on TV,
and if you see them interested, let
them explore more by providing them
with the tools and training. There’s
lots available online and for free, as
well as loads of programmes available

through schools. We at Geeks work with local
schools to introduce kids to programming by
having them visit our office and talk to developers
and project managers,” she says.
For any readers inspired by this article to get

involved and volunteer their time and technology
expertise, Stemettes is doing a UK tour in
September, visiting Glasgow, Belfast, Cardiff and
Birmingham, and is looking for technology experts
and enthusiasts of both sexes to come along and
volunteer to help out with interview practice, learn
about Science, Technology, Engineering and Maths
(STEM) skills, and meet people from the tech
industry. Visit stemettes.org for more details.

⬆ Somayeh Aghnia, co-
founder of Geeks Ltd







124 NOVEMBER 2016 | COMPUTER SHOPPER | ISSUE 345

Q I want to create a form in Microsoft
Word 2010 for users to fill in. I
remember doing this back in Word

2003 using the Form toolbar and form fields,
but this doesn’t seem to be an option in
Word 2010. Where has it gone, and is there a
different way to create fillable forms so the
users are only able to type in the parts of the
forms that they’re meant to complete and
not mess up the rest of the document?

Michael Orde

A
The old form fields are still there,
though they’re hidden, and Microsoft
plans to remove them from future

versions of Word. If you do want to use the
old legacy form fields for some reason (such
as being able to have the form filled in by
people using older versions of Word), you can

Business Help

Q I run the membership of a small club
of about 300 to 400 members. The
list is saved as a database

spreadsheet in Excel 2010, and is in fairly
constant change with subscription payment,
new memberships or resignations and so on.
I am solely responsible for maintaining the

database, but one or two others have to be
aware of the changes. To send updated
versions to those concerned on an almost
daily basis is tedious and open to error. Can
you suggest a method where they could have
access to my file (they all have access to the
internet)? I’m not very keen to provide them
with access to my computer.

John Mathias

A
The most obvious route is to use
Microsoft’s free online storage
facility OneDrive (onedrive.live.com),

as Excel is set up to work with this. You can
store up to 5GB of data or files, including
Excel spreadsheets, in online storage hosted
by Microsoft. To use it you and your
colleagues will each need a Windows Live
identity, but so long as you have that (or sign
up for one), the process works quite simply.
To store the Excel spreadsheet holding

your membership list online, you open it and,

Share and share alike in Excel

If you have database, office application or macro issues, Kay Ewbank can
help. Send your problems to businesshelp@computershopper.co.uk

on the File tab, choose Save & Send. Select
the option Save to Web. You’ll be asked to
sign into your Windows Live ID. If you don’t
have one, you can sign up by clicking on the
link below the button.
You’ll see a list of online folders. If this is

the first time you’ve used the service, the only
folder you’ll see will be one called Documents,
and it will be shown as shared with ‘Just me’.
You can create a new folder (and that’s
probably a good idea). Click on the New
button to create the folder, and give it a
suitable name that you and your colleagues
will recognise. You may find that Excel
transfers you into a web browser window to
enter the name of the folder. Once you’ve
set it up, go back to your Excel window and
click Refresh to see the new folder. Save your

file in it. At the moment, only you can
see the file and work on it.
You can now share it with other

people. To do this, you need to sign in
and share it. In your web browser, go to
onedrive.live.com and sign in with your
Windows Live ID. You’ll see your folders
and the file you saved there. Right-click

the file, and choose Share from the options
available. You can then enter the email
address of one of your colleagues. They will
be sent a link to gain access to the file.
One nice touch for you is that if you look

under the email address you can change the
sharing type from ‘Can Edit’ to ‘View Only’.
This would mean your colleagues could view
the content but not change it. You could
then work on the online version, and they
would be able to see the up-to-date details
but not change them. If you decide to do
this, I would recommend keeping a local
copy just in case things go wrong.
While OneDrive is the most obvious

choice, there are various other online
choices that offer similar facilities, including
Google Documents.

Where have Word’s form fields gone?
find them on the Developer tab. If you click
the button in the Controls group that looks
like a folder with crossed tools in front of it,
you’ll see that it is the Legacy Tools icon, and
it gives you a way to use the old form tools.
The current recommended method is to

use Content Controls, as these give you more
fine-grained control over what your users can
enter and where they can type. What you do
is set protection on your document so that
no changes can be made – with exceptions.
You then set each of the content controls to
be an exception, letting your user type in
those areas and tab between them.
You add content controls from the

Developer tab of the Office ribbon. If this
isn’t visible, you need to make it display by
choosing Word Options. You’ll find this
either by starting from the Office Button in

⬅ You can share Excel workbooks online
using Microsoft’s OneDrive service

Word 2007, or the File, Options menu in
later versions. Click on Word Options,
Customize Ribbon, and find the option to
Show Developer tab.
Once you have the Developer tab available,

if you click on it you’ll see a section with a
variety of controls such as plain and rich text,
drop-down boxes, check boxes and date
pickers. One useful tip is that you can line
your controls up more easily if you create a
table first then insert the controls into that,
using one column for the control prompts,
the next for the controls.
Once you’ve created your controls, select

the entire document. Select the option on
the Developer tab to Restrict Editing. In the
dialog that appears, set the Editing
Restrictions so that the only type of editing
allowed is Filling In Forms.
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Q I’m setting up a database in Access
that shows what courses our
employees need to complete to

ensure they meet all the various regulations.
An individual employee could need to
complete as many as a dozen courses so they
have the correct qualifications.
I’d like to be able to select the employee,

then see a list of the various courses, and to
then select the courses they need to
complete for their particular role. Is there a
way to do this and have the results stored in
a table so it’s easy to check?

Jodie Horne

A
The easiest way to do what you want
is to set up a table that contains the
names of all the courses the

employees might need to take. You’d then
create a form bound to the employees’ table
where you can select the name of an
individual employee. On the form you’d have
an unbound list box. If your course details
were stored in the table ‘tblcourses’ with
columns of CourseID and CourseName, you
could have the Data Row Source of

SELECT [tblCourses].[CourseID], [tblCourses].
[CourseName] FROM tblCourses;

You’d then need a command button on the
form with code along the lines of

Private Sub cmdAddCourses_Click()
Dim strSQL As String

On course for an employee table in Access

Sending emails from alternative addresses
Q I want a simple way to send emails

from an alternative address to my
own. Essentially I want to ‘send as’

another user where I have permission to send
emails as that user.
My problem is that when I click the ‘From’

button in Outlook, I see all the names in our
Outlook address book and have to scroll
down to find the name of the user I’m
sending on behalf of. Is there a way to limit
the names returned so I see only those I
have permission to send on behalf of?
Alternatively, is there a way to add a button
on the toolbar that creates a new email
with the address I want to use? I’m using
Outlook 2010.

Gavin Shiel

A
I can’t think of a way to limit the
addresses returned, but the macro
you want is relatively simple:

Public Sub CreateMessageFrom()
Dim objMessage As MailItem
Set objMessage = Application.CreateItem
(olMailItem)

With objMessage
.SentOnBehalfOfName = "yourname@
yourcompany.com"

.BCC = "yourname@yourcompany.com"

.Display
End With
End Sub

Dim db As DAO.Database
Dim rs As DAO.Recordset
Dim ctl As Control
Dim varItem As Variant

Set db = CurrentDb()
Set rs = db.OpenRecordset("tblEmploye

eCourses", dbOpenDynaset, dbAppendOnly)

Set ctl = Me.lstCourses
For Each varItem In ctl.ItemsSelected
rs.AddNew
rs!CourseID = ctl.ItemData(varItem)
rs!EmpID=me.EmployeeID
rs.Update

Next varItem

Obviously, you’d need to replace the
parts where the macro says ‘yourname@
yourcompany.com’ with the email address
you actually want to use.
You can then add a button to the Outlook

Quick Access Toolbar that you can click to
run the macro. To do this, click the drop-down

arrow at the right-hand end of
the Quick Access Toolbar.
Choose More Commands,
then set the option to Choose
Commands From to look at
Macros rather than Popular
Commands. Choose the
macro you’ve just created,
then click Modify at the
bottom of the dialog. Choose
an icon that will be memorable,
and change the display name
to something shorter and
snappier than Project1.
ThisOutlookSession.
createmesssagefrom.
You should now be able to

create messages from your
alter ego with a single click.

Set rs = Nothing
Set db = Nothing
End Sub

The heart of this
procedure is the bit in
the For Each loop.
Ctl.ItemsSelected is a

property of a control
object that you can use
to return a read-only
reference to the hidden
ItemsSelected collection.
This gives you access to
the data in the selected
rows of a multiselect list

box control, so the loop says that for each
item that has been selected in the list box, we
want to carry out the actions within the loop.
What we actually want to do is to add a

new record to the EmployeeCourses table.
We then want to set the EmpID field in the
new record to be the same as the EmployeeID
control on the form (so making it the same as
the employee selected by the user in the
form). The CourseID field is then set to be
ctl.ItemData(varItem).
ItemData is a property that returns the

data in the bound column for the specified
row in a list box, so ctl.ItemData(varItem) is
set in turn to each of the selected items in
the list box.

⬆Modify the entry on the quick access toolbar in Outlook to
make it more understandable

⬅ Use a list box and code to
add multiple records in Access
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Q I have finally upgraded to Windows
10. With Windows 7, I used Acronis
True Image to create a regular image

of my PC on another disk, but this feature is
apparently not compatible with Windows 10
and has been removed.
Native to Windows 7, there was a facility

to make a disk image and also an emergency
startup disk, but I’m not sure I can find their
Windows 10 equivalents. Within the Control
Panel I’ve found an option to create a
system repair disk, but it’s marked with
‘Windows 7’ – I’m not sure why. Will this
produce a disk image of my operating
system on an external disk, as I could do
with Acronis? Also, how do I create an
emergency startup disk for Windows 10?

Keith Jones

A
You can still make a full system disk
image in Windows 10, but the option
is wilfully obscured. Open Control

Panel, select File History, then in the bottom
left select System Image Backup. Now, at the
top left, select Create a system image and
choose a location for the files.
The system image will create a full copy

of your PC on a separate disk that you can

Whatever your general PC, hardware and software woes, Simon Handby
is here to help. Send your problems to help@computershopper.co.uk

Can I image my Windows 10 disk?

Defragment lament Cacheing out

restore to if you encounter problems, just
as you could with Acronis True Image. The
Windows 7 part is confusing; it’s meant to
indicate that it’s a legacy Windows 7 feature
that is still supported.
You can also create a drive you can use to

start your PC if you have problems. Open the
Start menu, type recovery, and select Create a
recovery drive. We recommend using a
dedicated USB flash drive for this, and also

⬆ It’s handy to have a system image; it would be handier still
if Microsoft hadn’t hidden the feature

choosing to back up system files
so that the result is as useful as
possible if you do encounter errors.
You’ll need an empty drive with a
capacity of at least 16GB.
If you’ve created both of the

above, you have a couple of options
for restoring your PC in a disaster.
If you want to try alternatives to
restoring the full system image (and
overwriting anything you might not
have backed up), boot from the
recovery drive, select the language
and choose Repair your computer.
Choose Troubleshoot, Advanced
options, then try to repair the PC
with utilities such as Start-up Repair.
If you don’t get anywhere, select

System image recovery, point the computer to
your image file and start the recovery.
Remember that, unless you do it very

often, a system image alone isn’t a fully
effective backup solution. We’d recommend
that you also create a scheduled job in
Acronis to back up your entire PC every week
or so. With both in place, you can recover to
the most recent system image, then restore
any newer files from your Acronis backups.

Q I have a Packard Bell netbook PC that I had occasion to
recover to its factory settings.
Now if I go to the defragmentation applet in Control Panel

it has entries for the C: drive, then items called PQ Service, and System
Reserved. The latter is currently shown as 22% fragmented, but after
defragmenting this is unchanged. Can I defragment this, and if not,
does it matter? Will it make the netbook slower?

Ronald Wiseman

A
The three items you’re seeing are the main volume on the hard
disk (C:), and two maintenance partitions. The PQ Service
partition is for system recovery, while the System Reserved

partition is created by the Windows installation, and contains
important files, which are needed at boot time.
We’re not sure why Disk Defragmenter can’t always defragment the

System Reserved partition, but it’s not uncommon. It’s not something
we’d worry about, though: the files are small and are only needed at the
beginning of the boot sequence. While your PC might be very slightly
slower to begin booting, the overall difference to the startup time is
likely to be negligible. Once loaded, Windows itself will be no slower.

Q Some time back you were offering the Crucial Adrenaline
Solid State Cache as a gift for your prize letter. I didn’t get one
from you, but I did buy one and found it marvellous.

Unfortunately I have had to wipe and re-install my computer, and
in the process I lost the Dataplex software on which the cache relied.
It’s no longer available online and I can get no information from
Crucial, so I am stuck. Do you know of an alternative, or do you have
a copy of the software yourselves?

Richard Woollacot

A
Unfortunately NVELO, which published Dataplex, was bought
by Samsung and the software was discontinued. You don’t
say what you’ve asked Crucial to do to help you, but if you

haven’t already we’d recommend contacting its UK support team on
0800 013 0330 during office hours.
If Crucial can’t help, you may still be in luck. Just before it closed,

NVELO issued a final release of the software, which didn’t require
activation. We found a copy online at tinyurl.com/345helpfile1. We’ve
scanned this for malware and tried installing it; it appears to be genuine
and unadulterated, although we can’t guarantee that it is.
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Q I bought a Sony Vaio VPCF12MOE
laptop in 2010, and immediately
backed up its installed software to

CD. Recently I upgraded the 500GB hard disk
to a 1TB drive. I backed up all my important
files before trying a clean install from my
backup CD. All seemed well until the end of
the installation, when I received a message
saying “Windows Setup could not configure
Windows to run on this computer’s hardware”.
After some research, I realised that I might

be suffering from a problem where the device
driver bundled with the Windows 7 install CD
can’t handle an Advanced Format drive, but
then I read that this problem had been fixed
with Windows 7 SP1, which is what I have. I
contacted Sony but got no response; it
doesn’t seem to support this laptop any
more. Is there any way I can do a clean install
from my backup media to the new disk?

Mike Poskitt

A
Unfortunately Sony seems to have
removed even the support page for
the VPCF12MOE, but we found the

manual, which is better than nothing. The
issue could be down to an incorrect hard disk
mode, or the fact that you’re missing the
relevant drivers; although you have Windows
7 Service Pack 1 now, it’s quite probable that
the original computer, and hence your backup,
pre-date the release of SP1.
If you don’t already know, find out whether

you have the 32- or 64-bit version of
Windows: open the Start menu, right-click
Computer and choose Properties, then look
under the System heading. Now download the
Intel Rapid Storage Technology drivers so
they’re available during the install: visit tinyurl.

Can’t restore to a new disk A PC and an
iMac walk
into a NAS

com/345helpfile2, select the top item in the
list, then choose the download ending
‘x64.zip’ if you have 64-bit Windows, or
‘x86.zip’ if you have 32-bit Windows. Extract
the contents from the downloaded zip file
directly to a blank USB drive; copy the zip
contents, not the Zip file itself.
Now refit the new hard disk and boot from

the install CD as before. After selecting the
language and agreeing the licence terms,
select a custom install, insert the USB drive
and click Load Driver. You should find that the
correct driver for your computer’s storage
controller is found on the drive, after which
you can select it and complete the installation.
If this doesn’t work, it’s worth ruling out

your computer being in the wrong disk mode.
Boot the computer and hold down the F2 key
when the Vaio screen appears to enter the
BIOS, then go to the Advanced sub-menu.
You should see an option to change the hard
disk mode between RAID, AHCI and IDE. Set
this to AHCI if available, then navigate to Exit,
save the changes, reboot when prompted and
try the installation again.

⬆ Having the latest drivers for your disk controller
may circumvent Windows installation problems

Q I have a desktop computer running
Windows 7, and a laptop that I
have upgraded to Windows 10.

These access a Synology DiskStation DS414
NAS device via a router.
The desktop PC is about due for

replacement, and I am rather taken by the
27in Apple iMac. Is it possible to connect
both the iMac and the Windows PC to the
DiskStation and, if so, will the iMac open
files put there by the PC? I’m particularly
asking about photos and video clips that
were processed by Adobe Photoshop and
Premiere Pro; I would of course install the
relevant Adobe software on the iMac.

Percy Leeman

A
Simply put, yes: the iMac and PC will
both be able to access the Synology
DiskStation, and each will be able to

recognise files that have been written there by
the other one. Each will further be able to
open files created by the other computer,
provided you’ve installed the relevant
software. To take your example, if you have
Premiere and Photoshop on each computer,
they’ll each be able to open, edit and save the
same files (though not at the same time).
If you’re an Adobe Cloud subscriber you’ll

be able to install your Adobe programs on
both the Mac and PC under a single
subscription, but note that you may need to
buy new licences for non-cloud versions of
Adobe software, or for non-Adobe software.
Before taking the plunge, double-check the
licence terms for any software you own that
you plan to use on the Mac to see if your
existing licence covers you.

Q I have a Windows 10 PC with which
I’ve been using a Samsung M2 1TB
USB3.0 hard disk without any

problems. I subsequently bought a Samsung
M3 2TB drive. When I connect it, it’s visible in
Device Manager but there’s no volume
available for me to use. Looking at the device
details, I see that it appears to be recognised
correctly, but the Device status window
reports, “This device cannot start (Code 10)”.
I tried updating the drivers without

success, and also tried using a separately
powered USB hub with a Y-cable in case
the new drive was too power hungry. Still
nothing: the drive’s blue status LED lights
for a few seconds, then goes out. Can you
suggest anything?

Steve Rhenius

A
It’s not uncommon to have some
issues with multiple USB devices,
so there are a few things we’d

suggest that you try if you haven’t done so
already. First of all, try testing the 2TB drive
with the 1TB drive disconnected from the PC,
then try connecting it to the USB cable
supplied with the 1TB drive to rule out a faulty
connection. Listen to the disk during the
period when the blue light is on: do you hear
it begin to spin up, or do the drive heads
sound like they’re moving (a soft clicking or
chirping noise)?
Try connecting the drive to another PC if

you have access to one. If it doesn’t work on
other computers, you should suspect a faulty
disk and contact Samsung for support.
If the drive does work on another

computer, try running Microsoft’s USB
troubleshooter from tinyurl.com/345helpfile3
on your own PC. Run it once without the
drives connected, then connect the 2TB disk.
If it still doesn’t work, try running the
troubleshooter again but this time with the
drive connected. ⬆ You can share files to a NAS from PCs and Macs
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Multimedia
EXPERTEXPERT
Photographer, musician, sound engineer, designer and video
producer Ben Pitt guides you through a multimedia project

ben@computershopper.co.uk

When you’ve got a folder full of raw
video, how do you make sense of it
all? Ben Pitt reveals how to make the
most of your footage

h ’ f ld f ll f

Top tips for
video editing
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THIS ARTICLE IS a follow-up toMultimedia
Expert, Shopper 340, which revealed what’s
involved in shooting a video project. Now that
you’ve had a few months to plan and shoot
your video, it’s time to fire up your editing
software and complete the project.
Video editing involves lots of disparate

elements: video, dialogue, music, sound
effects, video effects, transitions and titles.
Thankfully, there’s only one thing you really
have to worry about: the story.
A story might be fictional, factual or not

really a story at all in the strict sense. If you’re
making a cooking programme, the story is
“How will this dish turn out?” What’s important
is that the audience cares about it. That
means an interesting premise to draw viewers
in and some kind of narrative development to
make them want to keep watching.
For fiction, you usually need a hero or

protagonist that the audience can root for.
Why is it that Transformers 2 gets 19% on
Rotten Tomatoes but Amour – a film about
an elderly couple struggling with dementia –
gets 93%? I’d say that it’s because audiences
care more about people with realistic
experiences than alien robots fighting other
alien robots. That’s not to say that domestic
dramas are intrinsically better than action
movies. There are lots of superb action
movies, but for me they work best when they
put relatable characters into extraordinary
situations. Movie buffs might admire a film’s
cinematography or sound editing, but for
everyone else, the success or failure of a film
hangs on the characters portrayed and what
happens to them.

There are lots of ways to make the
audience care about the protagonist.
Sometimes you just need the right actor
who can immediately win over the audience.
Alternatively, you might include something
in the film’s opening sequences that helps
viewers know and sympathise with him or
her. Sometimes all you need is the right
choice of music. The opening sequence of
Reservoir Dogs shows some middle-aged
men walking down the street in slow motion,
but it’s the soundtrack that elevates the
scene and convinces us that we want to
know what happens to these men.
Another key ingredient for fiction is the

suspension of disbelief. We know that Star

Wars is a made-up story but, while we’re
watching, we want to believe in the events
and characters. That way we experience
genuine emotions in sympathy with the
characters on screen.
That’s not so easy if the acting is terrible,

or if sloppy editing makes the plot hard to
follow or dialogue seem disjointed. These
problems are distracting for viewers who are
trying to immerse themselves in the story and
forget that they’re watching a film. The same
thing happens with video effects that draw
attention to themselves. The best editing is
hard to notice because the viewers are

concentrating on the story rather than the
nuts and bolts of production.
Every time you make an editing decision,

from the choice and timing of clips to effects,
music, titles and transitions, ask yourself
whether it makes the world of the film more
believable, helps the audience care about the
characters and makes them want to find out
what happens next.

SEQUENCING CLIPS
Selecting the best takes, putting them in
order and choosing which frame to cut at
make up roughly 90% of the editing process,
both in terms of the time you’re likely to
spend on them and the importance they play.

If you created a storyboard and took
notes while shooting (seeMultimedia Expert,
Shopper 340), you should find it much quicker
to find the best takes and put them in the
right order. I don’t always follow my own
advice, though, and sometimes there’s no
other option than to watch all the footage
and make notes to get everything in shape.
Video-editing software sometimes slows

down when there’s masses of footage on the
timeline, so it’s best to audition clips and only
import the ones you intend to use. Most
consumer video editing employs a technique
called ripple editing, whereby clips move along

The best editing is hard to notice because the viewers are
concentrating on the story rather than the production

This establishing shot of the park is used at the beginning of
the scene to show viewers where they are and give a bit of
breathing space between dialogue shots. I’ve also included
some birdsong in the soundtrack to help set the mood
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the timeline to make space or fill gaps. Other
editors will let you turn this feature on and
off, and this can be useful when moving
things around to get them into shape, letting
you push clips along the timeline so they’re
out of the way but not forgotten about. If
you’re not sure which take you want to use,
import them both on different tracks and
mute one. It may be more obvious which one
is best as the edited video takes shape.
If you’ve shot a scene from different

angles, either using multiple cameras or by
capturing multiple takes at various angles,
you can add some visual interest by cutting
between the cameras. Try to start each
scene with an establishing shot to show the
audience where they are, who’s there, what
time of day it is and so on. If you cut straight
to dialogue, the viewer may struggle to figure
out who’s talking to who. Establishing shots
are usually wide-angle shots that take in the
whole location, perhaps with various details
that help set the mood.

GET INTO POSITION
Use other camera positions to help tell your
story. Wider shots are better for showing
action and drawing attention to the
environment, while close-ups focus the
attention on dialogue and emotion. You’ll
want to show people when they speak, but
sometimes it’s interesting to show someone’s
reactions while they’re listening. This has an
added practical benefit in that it lets you
splice two dialogue shots together by
masking the join with a reaction shot.
You see this all the time in news

interviews, where the camera cuts to the
interviewer listening earnestly and slightly
self-consciously. These shots are often
captured at the end of the interview, and

they’re used to mask a cut when the
interviewee waffles on for too long.
You’ll want to keep the soundtrack from

the dialogue clip going while showing the
reaction shot. The easiest way to do this is
to place the reaction shot on its own track
so that it plays at the same time as the
dialogue shot. The editor will play both
soundtracks simultaneously but only show
the top video track. You may want to mute
the sound from the reaction shot, or unlink
it from the video and delete it.
If you want to cut between two shots of

the same subject, it’s best to follow the
30-degree rule, whereby the two cameras are
at least 30 degrees away from each other.

This prevents the shots being too similar,
which can be visually jarring. However, go
beyond 180 degrees and the viewer becomes
disorientated. These are guidelines rather
than strict rules, but they tend to make edits
look more polished and professional.
Take your time choosing the exact frame

to cut at. For dialogue, it will be dictated by
the rhythm of speech. Elsewhere, just trust
your instincts to help clips flow from one to
the next. Try to avoid continuity errors, such
as props that magically appear or disappear.
It’s not the end of the world, but it can
distract the viewer from the story.
Virtually every commercial film will have

deleted scenes. It’s not necessarily that
there’s anything wrong with the
scene itself, but more that the
director is trying to get the overall
running time down or that the
scene doesn’t serve the pace and
flow of the film. A scene may
provide a valuable insight into the
motivation or backstory of a
character, but perhaps it’s better to
omit it to keep the story moving.
Alternatively, you might find that

a scene works better at a different
point in the film. The expression
‘narrative arc’ stems from the idea
that stories aren’t just a random
sequence of events, but there’s
some kind of structure that knits
the scenes together into a coherent
whole. Try to structure fast-paced
and quieter scenes so they follow
arc-like shapes rather than lots of
peaks and troughs. The same goes
for the emotional highs and lows
of the characters.

EFFECTS AND TRANSITIONS
My golden rule for video effects is
that the viewer should never notice

⬆ As our leading lady finds out that her man has met someone else, I’ve cut to a shot of her reaction. This
also allows me to make a cut in the underlying dialogue footage without the viewer seeing the cut

Premiere Elements’ effects include Hollywood Looks presets for giving your
video a stylised appearance. Drop a preset directly on to the preview window
to create an adjustment layer that applies the effect to the whole project
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them. They should reinforce the story and
not be impressive in their own right. As such,
most effects that come bundled with
consumer editing software are best avoided,
except perhaps during an intro sequence
where you’re not trying to maintain the
suspension of disbelief. Sometimes a video
effect can add to the story, such as a
distortion to give the impression that the

actor is drunk or travelling through a
wormhole, for example. Slow motion is
another that works well; it may not be
particularly realistic, but we’re so used to
seeing it that it’s rarely a distraction.
Other effects are there to fix problems

with footage. Stabilisation can be useful for
dealing with shaky handheld camerawork, but
be aware that it crops the picture to allow
some room to counteract shakes, and this can
have an adverse effect on picture quality.
You’re on safer ground with colour

correction. Some clips simply need a bit of
help to make them look their best, perhaps
by boosting the contrast, brightening
shadows or adjusting the white balance.
Don’t treat each clip in isolation, though.
Try to keep some consistency throughout a
scene so the clips hang together coherently.
Colour grading involves processing colours

for creative rather than corrective purposes.

A classic example is to darken mid-tones and
add a blue cast to make footage resemble
night time. Game of Thrones uses colour grading
so viewers immediately know whether they’re
in the cold north, the hot south or the neutral
colour palette in between. Creating these
kinds of effects can be tricky but most editors
include pre-sets for common treatments,
which you can use as a starting point.

Transitions follow the same criteria as
video effects. A slow wipe across the screen
or a spinning 3D swoosh may look exciting
but it usually distracts the viewer from the
story. Sometimes a slow dissolve from one
shot to the next works best, but if you
watch professional productions you’ll notice
that the vast majority of shots use no
transition other than a straight cut. Keep it
simple so viewers can concentrate on the
footage and the story.

THE SOUNDTRACK
Don’t underestimate your video’s
soundtrack. It’s extremely useful for
setting the mood, heightening the
drama and generally keeping the
audience engaged.
There might be a bit of

housekeeping to do first.
Dialogue sounds best

when the microphone is close to
the person speaking. That’s
relatively easy for close-up shots,
but less so for wide shots.
Jumping between different
camera angles’ soundtracks can
result in wildly different acoustics,
so you might find it necessary to
use the video from one angle with
the audio from another.
This can be achieved in two

ways. One is to overlay a video
clip on a separate track and then
mute its soundtrack. Alternatively,
unlink the video and audio
components of a shot, and adjust
their start and end points
independently. That way you can
keep the soundtrack running
while cutting to another video clip
on the same track. This is also
useful for crossfading the
soundtracks for a seamless blend
while using a straight cut between
the two video clips. Just be careful
not to lose sync between the

video and audio components of a clip.
If your video was shot outside and there’s

lots of wind noise on the soundtrack, it may be
necessary to re-record the dialogue. This can be
helpful for action sequences, as the director
can speak to the actors while shooting
without any risk of spoiling the soundtrack.
Virtually all video-editing software

includes an option to record dialogue
directly on to the timeline. It might take a
few attempts to achieve accurate lipsync; if
you’re struggling, zoom into the timeline and
line up the waveforms by eye.
Sound effects are best added at the

editing stage, too. Professional film

⬅ There’s no point trying to record
dialogue on set with people wearing
masks. Fortunately most editors
make it easy to record audio straight
on to the timeline. This is also useful
for recording a narration

Most video effects that come bundled with consumer
editing software are best avoided
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NEXT MONTH

COMPOSITING
Discover how to combine multiple video
elements into a single scene

soundtracks are brimming with
sounds that bring action to life,
from background ambiences to
gunfire and explosions. Subtle
effects such as footsteps, brushing
hair or the rustle of clothing help
to draw in the audience.
You can download pre-recorded

sound effects made especially for
video production at Sound Dogs
(www.sounddogs.com), with prices
starting at $2. Alternatively, head
to the iTunes Store or any other
music download site and search
for sound effect libraries. It’s
always more fun to make your
own, though. A Foley artist is
someone who makes bespoke sound effects
for films using an elaborate array of props.
We covered this topic in more detail in
Multimedia Expert, Shopper 332.
These sound effects can help to set the

mood, but music is even more evocative. It
can make a scene feel calm, uplifting,
menacing, comical or sad. It’s extremely useful
for making the audience care about the
characters, and for shaping the film’s pace.
Incidental music tends to be simpler than

your average pop music. There’s hardly ever
any vocals as they’re too attention grabbing,
and even an instrumental melody can get in
the way of dialogue. Sometimes all that’s
needed is a long, low note to suggest
tension or suspense.
It’s not so easy to make your own

incidental music, and you need permission
to use other people’s. Fortunately, there’s
no shortage of off-the-shelf, royalty-free
incidental music to turn to. Royalty free
means that the composer grants permission
for others to use their music with various
conditions attached.
Audio Network (www.audionetwork.com)

is my favourite resource, with masses of
professional-quality music that’s well
organised and easy to browse. You can
search by keyword, or browse by musical
genre, mood or instrumentation. It costs £7
to license a track for non-commercial use,
and each composition comes with a set of
variations for use at different points in
your production.

TITLES, INTROS AND END CREDITS
Most films will start with a title sequence and
end with some rolling credits. The latter are
best created with a dedicated rolling credit
function that’s included in most editors.
An opening sequence gives more room for

creativity. This is your chance to set the mood
of your production. Consumer video-editing
software often includes animated titles
templates, but I find that these often look
amateurish and are hard to control precisely.
I prefer to create static titles using an image

editor and then use the video editor’s motion
controls and effects to animate them.
Applying a Gaussian blur effect will make

the titles dissolve rather than fade out. You’ll
need to find the keyframe controls in your
editor so you can vary the blur amount over
time. Stack up various effects and you can
achieve elaborate animated titles while
keeping precise control over the timing. If you
have multiple lines of text appearing at the
same time, create them as separate image
files so they can have unique effects and
movement applied to them.
These image files should be created with a

transparent rather than white background
and saved in PSD format. That way you can
overlay the titles across video footage rather
than a white background. The video shouldn’t
be too busy, but it’s a useful opportunity to
introduce the world and mood of your film.
Don’t forget to include some music, too.

IT’S A WRAP
There are lots of balls to keep in the air while
editing: telling the story coherently, keeping

the audience engaged, creating a sense of
empathy with the characters. Ultimately, the
only way to get better is to do it.
If your editor struggles to play back the

project smoothly, try reducing the preview
resolution. It’s hard to make time-critical
decisions when you’re only seeing half the
frames. Regularly export as a video file to
watch full-screen at full resolution – ideally
on your TV – to give yourself a viewer’s
experience of the video. Play your videos to
other people and welcome constructive
criticism. Sometimes just watching your video
in the company of another person helps you
to see it from a different perspective.
Video production is hard work but

tremendous fun, and the best bit is finishing
something you can be truly proud of.

➡ Design your titles and other
graphics in an image editor before
animating and applying effects in
your video software
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Advanced
PROJECTSPROJECTS
Clive Webster has been tinkering with computers ever since
Windows 98 forced him to manually install his drivers

clive@computershopper.co.uk

Re-use your
old router
That old ISP-provided router still has
some use. Clive Webster shows you
how it can extend your Wi-Fi range,
neatly hook up all your smart AV kit,
and give you Wi-Fi everywhere from
the loft to your shed
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IF YOU’VE JUST bought a new router, don’t
take your old one to the recycling centre;
you can use its Wi-Fi radio and network
ports to extend your overall Wi-Fi coverage
or provide an internet connection to your
YouView box or smart TV. If you have a spare
HomePlug, you can even create strong Wi-Fi
coverage in your shed or garage.
Even your brand new, super-fast router’s

Wi-Fi signal might struggle to penetrate a
thick stone wall or give you coverage up into
your loft conversion. Use your old router as
a repeater and you can guarantee Wi-Fi
reception even in the trickiest of homes.

BRIDGING THE GAP
There are all kinds of terms to describe how
to press an old router into service – a bridge, a
repeater, an access point, a switch – but the
only real difference is whether you want to
use Wi-Fi or an Ethernet cable. Either way,
you can use the Wi-Fi radio and Ethernet
ports of your old router to increase your Wi-Fi
coverage or neatly provide Ethernet-only
devices with an internet connection.
While a wireless connection eliminates

the need to run Ethernet cable through your
home, the connection might not be as robust
as a wired connection. You also have to place
your old router carefully: too close to your
new router and it might not extend the Wi-Fi
coverage at all; too far away and it might
only be extending a weak and slow signal.
Wireless uses are best for short-range
connections, particularly where you can use
the Ethernet ports of the router to serve
devices without Wi-Fi (YouView boxes and
older smart TVs, for example).
A wired extension is more robust and will

extend strong, fast coverage as far as your
Ethernet cable can reach. You can use a
HomePlug set to eliminate the need for an
Ethernet cable, and even to create two
distinct spheres of Wi-Fi coverage. If you
don’t have a spare HomePlug set, a cheap
500Mbit/s kit should cost £25. While
TP-Link’s TL-WPA4220KIT 500Mbit/s Wi-Fi
kit costs only £40 (see www.amazon.co.uk),
the Wi-Fi plug has only two Ethernet ports,

while your old router might have four; the kit
might be easier to install and neater, but it
may not serve all your devices.
Wired connections are much easier to set

up, so we’ll start there.

A WIRED EXTENSION
Once you’re sure that your new router is
working properly, reset your old router to its
factory settings (the manual will show you
how to do this). You might want to check if
there’s new firmware for your router;
ISP-issued routers don’t tend to receive
updates, but branded routers do. Search the
manufacturer’s website for new versions
and instructions as to how to update (or
‘flash’) your router’s firmware.
Both routers now have an active DHCP
server. This is the service that gives all
connected devices their unique IP
addresses, which allows them to use
the network simultaneously. You
can probably tell that having two
such servers on the same
network is disastrous. You
must therefore connect to
your old router, log in
and deactivate its
DHCP server.

The common
way to log in is
to connect by

Ethernet, type the
router’s IP address

into a web browser
(typically 192.168.1.1)

and hit Enter. The default
username and password is

usually ‘admin’ and ‘admin’. If these don’t
work, consult your router’s manual.
Once successfully logged in, hunt around

the router’s web interface for mention of its
DHCP server; it will be listed under LAN or
Local or Network or something along those
lines. Deactivate the DHCP server – typically
untick the box next to Enable DHCP Server
or similar wording – and then click Save (or
Apply, Submit, or similar). The router might
need to reboot, or process this change for
some tens of seconds.
You can also deactivate other servers and

services running on the router; for example,
QoS (also known as prioritisation or media
prioritisation), print, samba, DLNA and
firewall. See our glossary on page 137 to
decide which services no longer suit your
needs. It’s fine to deactivate these services
as your new router will provide them, and it
will have quicker hardware and more
sophisticated software to do these jobs better.
Once the router has recovered from

having its extraneous services deactivated,
you can start to repurpose it. An additional
router in a wired setup is usually called an
access point, or AP. If there aren’t specific
entries for access points in your router’s web
page, just head to the Wi-Fi section and set
up a new Wi-Fi network, using whatever SSID
and password you like.
However, here’s a sneaky trick that makes

access points really useful: use the same SSID
and password on both your old and new
routers, and your devices will seamlessly roam
from one router’s Wi-Fi network to the other.
To finish the repurposing job, power

down the router and connect one end of

⬆When connecting an additional router, always disable its DHCP server
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➡ You can pick up a
HomePlug kit such as
this one from TP-Link
for around £40
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an Ethernet cable to a Local Area Network
(LAN) port on your new router and the
other end to a LAN port on your old router.
Don’t use the WAN port of your old router –
this is only the input for a direct internet
connection (it feeds the modem) and
we’re only connecting over a local area
connection. If you’re using a HomePlug set,
connect one plug to your new router and
another to your old one.

A WIRELESS SETUP
If you’re very lucky, your old router will have a
bridge or repeater mode, and the manual will
show you how to use this feature. If not, you’ll
need some custom firmware in the form of
OpenWRT, which we’ve covered before (see
Advanced Projects, Shopper 331 and 332).
First, check whether OpenWRT supports

your router by searching wiki.openwrt.org/toh.
You must be specific with the model name;
cross-check with the manufacturer’s website
if you’re not sure. Many ISP-issued routers
aren’t supported (or require scary
modifications such as soldering bits of the

We found a Huawei HG523a router from TalkTalk at the back of the
dusty Shopper cupboard. After holding the reset button for 10
seconds, we connected a laptop via Ethernet and logged in by
typing 192.168.1.1 into Chrome; the default login credentials are
admin, admin. We then had to click the Advanced button to
change the settings.
The DHCP server entry is under the Basic tab, in the LAN menu,

so we unticked the box labelled Enable next to DHCP server and
then clicked Submit 1 . Under the Advanced tab, we disabled the
firewall via the drop-down menu and clicked Submit 2 ; there was

little else obvious to disable so we headed back to the Basic tab and
opened the WLAN settings. Here we entered the SSID and password
of our new router, using the same encryption protocol, and clicked
Submit 3 . Finally, knowing that admin, admin is a terrible default
login, we headed to the Maintenance tab and clicked Account.
Unfortunately there’s no way to change the username, but we did
upgrade the password before clicking Submit 4 .
With everything done, we logged out, turned off the router and

plugged it into our long Ethernet cable. Job done, access point
created, Wi-Fi coverage massively extended.

A WIRED ACCESS POINT

Disable the OpenWRT
DHCP server to prevent
catastrophic conflicts
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router’s circuit board). Click through to your
router’s device page and you should see a link
to download a file called Installing OpenWRT
from factory. If possible, use a secondary
computer to download this file so you can
update and configure the router offline, and
keep your primary computer online.
Once the OpenWRT file has downloaded,

disconnect your computer from your local
network and connect it to your old router
with an Ethernet cable. Log in to your old
router, probably by typing 192.168.1.1 into a
web browser. Find the router’s firmware
updating tool and point this at the OpenWRT
file you downloaded. Flashing the new
firmware will take a while, and you must not
power down the router or disconnect it from
your laptop, or you will brick it.

PSEUDO CORNER
Using Wi-Fi to connect one router to another
can be done in many ways, but most methods
require specific hardware. The most generic
method (and therefore the most likely to
work) is a relayed pseudobridge – the horribly
convoluted name shows how generic the
method is. On OpenWRT the setup is a little
fiddly, but follow our steps and we’ll see you
through in half an hour; once configured, you
won’t have to touch these settings again.
Log into the OpenWRT router by typing

192.168.1.1 into a web browser. Once the LuCI
screen appears, just click Login. Select
Interfaces from the Network drop-down
menu and then click the Edit button for the
LAN interface. Once this web page loads,
change the protocol to DHCP client and click
the Switch protocol button.
You can now connect your OpenWRT

router to your main router over Ethernet
without a DHCP server conflict. Once
connected (use a LAN port on the OpenWRT
router, not the WAN port), log into your main
router and find the new IP address of the

OpenWRT router (it should show up as
OpenWRT). Make this IP address static, as per
your router’s manual. Type this new static IP
address into your web browser and you
should be able to log into the OpenWRT
router again. If you still can’t log in, try turning
the OpenWRT router off for 10 seconds
(known as power-cycling).
Once you’re logged into the OpenWRT

router, select Software from the System
drop-down. Click the Update lists button and
then search for ‘relayd’. Under the Available
packages tab you should see two packages to
install; click the Install hyperlink next to
luci-proto-relay and wait for this to install.
Then repeat the search to install relayd.
Now we can actually start to build our

relayed pseudobridge. Select Wifi from the
Networks drop-down list, and then click Scan

to find your main Wi-Fi network. Click Join
Network once you see it, and you’ll be taken
to the third configuration page. Use your main
Wi-Fi password and change the firewall
setting to Unspecified -or- create, before
clicking the Submit button.
For the final stage of setting up the Wi-Fi

link, open Advanced Settings and ensure that
the Country Code is GB – United Kingdom (or
wherever you live). Click Save & Apply and
wait a while (quite a while, in our case) for the
Wi-Fi link to establish – once you see a green
signal strength readout, it’s done.

LAN OF HOPE AND GLORY
That’s the Wi-Fi side of the link done, but
now we need to link the LAN ports. Head to
Network, Interfaces and click the Create New
button. Call this interface Bridge and select

⬆ Use your main router to make the OpenWRT’s
IP address static – this is the most reliable way
to ensure that you can find and access your
OpenWRT router

Create a Wi-Fi connection between your
OpenWRT router and your main Wi-Fi network
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NEXT MONTH

TAME WINDOWS 10
We show you how to make the most of
the recent Anniversary Update, and how
to disable any annoying features

Access point, noun, a secondary router
on a local network that is connected to
the primary router.

AP, abbv, see Access point.

Brick, verb, to render as functionless as a
brick. Eg, “I flashed the wrong firmware
on my router and bricked it”.

DHCP, abbv, Dynamic Host Configuration
Protocol. Accepts new connections to a
network and issues valid connections
with a unique IP address.

DLNA, abbv, Digital Living Network
Alliance. A standard governing how
media is streamed on a local network.

Firmware, noun, hard-coded software
with basic configuration options. Not as
physical as hardware, not as temporary
as software.

Flash, verb, to update, typically firmware.
Eg, to update your router, flash its
firmware to the latest version.

LAN, abbv, Local Area Network. Eg, the
network in your home.

Prioritisation, noun, see QoS.

QoS, abbv, Quality of Service. A protocol
that prioritises certain types of data
traffic on a network, typically used to
ensure real-time traffic such as video and
voice data streams do not suffer delays.

Samba, noun, a file-sharing protocol
used on servers that host and
distribute files.

WAN, abbv, Wide Area Network.
Generally taken to mean ‘the internet’.

WLAN, abbv, Wireless Local Area
Network. Your home’s Wi-Fi coverage.

WWAN, abbv, Wireless Wide Area
Network. Usually used incorrectly to refer
to a wireless connection to the internet.

GLOSSARY
Relay bridge from the list of protocols. Click
Submit and you’ll be taken to a more complex
settings page. Enter the static IP address of
the OpenWRT router in the Local IPv4
address field, and ensure that the LAN and
WWAN networks are selected in the
‘Relay between networks’ section.
Then click Save & Apply.
You’ll have to wait a long

time for the settings to
apply. If after five
minutes or so nothing
has happened, try
changing the LAN port of your
connection or power-cycling the router. If you
can log in but the relay link doesn’t seem to
work (you should have internet access
without the OpenWRT plugged into your
main router) try rebooting the router. Select
Reboot from the System menu, and then click
the Reboot hyperlink. Eventually the relayed
pseudobridge should establish.

REPEATER PIPER
With this setup, the OpenWRT router is
connected to the main router (and therefore
the internet) wirelessly, but can only connect
wired devices (over Ethernet). To also be
able to connect wirelessly to the OpenWRT
router, you need to make it a repeater. Your
hardware may not be able to do this, as
you’re forcing the router’s Wi-Fi radio to
transmit at the same time as receive; it’s hard
to tell which routers can do this and which
can’t, so it’s a case of trial and error.
Head to Network, Wifi and click Add. If

your device can’t act as a repeater you’ll get
some unhelpful error web page such as ‘Bad

Gateway’. In this case, power-cycle your router
and accept that you can’t use it as a repeater.
If you don’t receive an error, set up a new
Wi-Fi network in the same way as you set up
the pseudobridge Wi-Fi link.
If you use the same SSID and password as

on your main Wi-Fi network, you will fool your
Wi-Fi devices into seamlessly roaming from
one network to the other, hopping to the
strongest signal without you having to do
anything. Otherwise, use a new SSID and
password to set up a separate network. This
might be worth doing at first just to check
that your router really does work in repeater
mode, even if you then edit the settings to
ape your main Wi-Fi network.
Remember to set a decent password for

your OpenWRT router – head to System,
Administration to change this.

Create a third network interface to connect
the OpenWRT router’s LAN ports to its
Wi-Fi connection as a router pseudobridge

⬆ Give a new lease of life to old routers such as
the Asus RT-AC87U shown here
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Zygote
Want to avoid paying a parking fine? You could enlist the services of an online robot
lawyer to get you off the hook. Or you could just follow Zygote’s idiot-proof advice

KO GOOGLE
Bad news if you use voice
commands for your mobile
devices. Your virtual personal
assistant may turn against you
and attack. Phrases such as “OK
Google”, “OK Cortana” and “Hey
Siri” can be embedded into videos
and web pages, and disguised so
you won’t know you’ve been
attacked till it’s too late.
Once your device has been

prepared to receive further
instructions by a malicious voice
command, it becomes wide open
to all sorts of nastiness, including
malware, denial of service and
spoof phishing messages.
The problem is we usually

leave the voice command feature
unlocked, and ignore the beep or
vibration or pulsing light that
should alert us to voice command
activation, especially if our phone
or tablet isn’t within arm’s reach.
If you do get attacked in this

way, blame Tavish Vaidya and his
gang of students at Georgetown
University for demonstrating
exactly how the hijacks work.
On second thoughts, just turn
your voice commands off.

HOME A LOAN
According to the Institute for
Fiscal Studies, when UK students
graduate from their years of
education and go seeking gainful
employment, they have each
accrued an average of £44,500

worth of debt. In which case, will
1,096 of them please repay their
debts immediately. The money is
needed to cover the Student Loans
Transformation Project, which
has been scrapped after wasting
£48.8m in development costs.
The project was launched in

2013, as “a standard-bearer for
the government’s digital delivery
agenda”, but closed in September
2015. Somehow, the closure was
made with zero publicity, and this
latest government IT fiasco has
only just come to light thanks to
a Freedom of Information
enquiry. Zygote wonders how
many more millions are being
wasted on similar cock-ups
without us being any the wiser.

FACE OFF
Pope Francis is worried about
Facebook. So much so that he
has issued a directive called
Vultum Dei Quaerere, which
means ‘seeking the face of God’.
In it, he says the holy search
should definitely not be
conducted on Facebook, Twitter
or similar services, although they
are useful tools, since “social
media has a tendency to be time
consuming, distracting and an
obstruction to contemplation”.
The pontiff adds that the

inmates of monasteries and
convents may need to resort to
Facebook “as a necessary means
of communication” but must be

“careful not to waste time or use
it as a means to escape their
duties”. So, if Facebook is not
the answer, Zygote wonders how
the Pope feels about seeking the
face of God in the cloud.

QUESTION TIME
During the last financial year,
there were more than 200 ‘small’
data breaches and 33 ‘major’
data breaches in Home Office
networks. And not one of them
was reported to the Information
Commissioner’s Office.
The ultimate responsibility for

this bizarre situation lies squarely
with the departmental minister
of the day, and that minister was
the home secretary. You know
the one, the home secretary
who is now our prime minister.
When Zygote last queried

Google to check out some facts
about her, the results were
illuminating. Mrs May’s plaudits
include leader of the Punishment
Party of Great Britain, and
Google assures us that she came
to fame in the publicity video for
the hit single Smack My Bitch Up.
Her other past achievements
include athletic positions in
Leather Lust and The Art of
Oral Sex, as well as a stint as
presenter of the excellent
Granada Television cultural
series Teresa’s World of Big
Boobs. You do spell her name
Teresa May, don’t you?

PARK & RIDE
It’s less than a year old, but the
online robot lawyer provocatively
named DoNotPay has already
helped 175,000 clients evade
parking fines. First launched in
London and more recently in
New York, drivers prosecuted for
illegal parking can log on for a
confidential chat with the slippery
automaton, who advises them
how to challenge the law and
wriggle out of paying their fines.
DoNotPay was created by

Joshua Browder, a teenage
serial offender who picked up
dozens of UK parking tickets
before working out how to
challenge them successfully.
Zygote could have saved the
young man a lot of work with
four simple words of advice.
Park legally, you numpty.

DONALD DUCKS
Throughout his campaign for the
White House, the golden shower
that is Donald Trump has ranted
and raved about threats to
America’s greatness due to the
Obama administration’s lack of
cybersecurity. Trump bellowed
that the US Department of
Defense was “going backwards in
cyber while other countries are
moving forward in cyber”, and
that if he occupied the Oval
Office, the United States would
“not be toyed with in cyber”.
So isn’t it reassuring to know

that when the credit card
systems of his own Trump Hotels
were hacked, Donald Trump
acted with incredible speed and
effectiveness. As soon as he was
alerted to the breach of security
of his systems in America,
Canada, Ireland, Panama and
Brazil on 19th May 2014, it only
took him until 2nd June 2015 to
take action. Then, when it was
confirmed that Trump Hotel
systems were still under attack
as late as 16th April 2016, he only
waited until 21st July 2016 to
blame the continuing security
breaches on “adversaries from
China, Russia and elsewhere”.
Black kettle? Cracked pot?
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