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BRIEF

To produce a 2 in 1 component for lowe alpines current range 
of packs. 

The top-line product segmentation is as follows; 
•       Mountain 
•       Backpacking 
•       Hiking 
•       Everyday 
•       Travel 
  
Each segment has a series of additional categories. For example, the 
Mountain segment contains the following categories
•       Mountain 
• Mountaineering 
• Climbing 
• Skiing 
  

Considerations to make 

1.       Functionality:  
 The secondary functions of the component should not compromise the 
primary functionality of the component 
  
2.       Durability/reliability:  
 The secondary function for the component should not increase the risk of 
damage or failure to the component.  
  
3.       Relevance to target consumer 
The secondary functions should either be useful to the mass market or 
serve as a tool specific to the needs of the specific target customer (I.e. 
The needs of a customer buying a mountaineering pack will differ from 
those of a customer buying a travel pack) 
 

FIG.41
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who are lowe alpine?

Lowe alpine are a high end sports and mountaineering 
brand who design backpacks and outdoor technology for 
the professional and consumer market.

Low alpine design their products to last. their brand 
ethos is very much swayed towards a buy high quality 
buy once mentality.

All lowe alpine products come with a product lifetime 
warranty meaning as long as the item is in good general 
condition and has been looked after they will replace 
broken parts with no questions asked.

In 1967 Greg Lowe was desperate for better gear for his climbing 
& mountaineering exploits. He needed a backpack that could 
carry his gear securely but let him move freely on technical 
and demanding terrain. He designed ‘The Expedition Pack’, 
it featured an internal frame, compression straps and other 
never seen before features. Our first product is now considered 
the blueprint from which all modern, technical backpacks are 
derived.

https://lowealpine.com/uk/explore/50-years/https://
pbs.twimg.
com/media/
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current components of 
interest

Component hardware 
used by lowe 
alpine that could 
be considered for 
improvement or 
have possible 2 in 1 
capabilities.

LoadLocker Buckles

A LoadLocker buckle is a hard wearing metal 
buckle designed for use on backback packs 
used by climbers and mountaineers.

zips

Something due for improvement, 
hasn’t been improved in years 
potabilities for non modular secondary 
uses.

Sternum strap.
as can be seen in the above image 
many sternum straps already come 
with an integrated whistle .

FIG.44
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Currently available 2 in 
1  components

the only real 2 in 1 backpack 
component on the market is a 
whistle integrated into a sternum 
strap. these are extremely popular 
as they are cheap to produce, they 
give a somthing for nothing and 
have life saving ability.
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current lowe alpine 
components
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lowe alpine design 
behaviour

lowe alpine product all share a number of 
different behaviours. Due to lowe alpine 
being a company founded by climbers 
they began to design for climbers. If they 
needed skiwear designing they would 
employ skiers. This design strategy helped 
lowe alpine to rise to the top of their 
sector.

By designing their packs around ergonomic 
and anthropometric data lowe alpine are 
able to come up with extremely ergonomic 
and comfortable bags 

The lowe alpine website displays their 
range of bags available in a a number of 
sizes and back lengths as well as providing 
gender specific bags.

The design of lowe alpine bags is based 
around utilitarian needs. They base their 
bag design around being the best it can 
possibly be with aesthetic design often left 
to the end.

Lowe alpine often only use primary or 
basic bock colours. This is to minimise 
the chance of clashing. This approach 
is taken to prevent the bag becoming a 
fashion accessory and forces lowe alpines 
products to be taken seriously. 
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current bags
Lowe alpine have a number of sectors of bags designed 
for different users in different situations. Thease 
sectors are as follows.

Climbing backpacks

These packs have a capacity of 
between 25 and 50 litres. They 
made from extremely lightweight 
materials and are designed 
specifically to hold luggage ad 
close to the climber as possible. 
They also Integrate features such 
as gear loops and ice screw krab 
slots on the hip belt to allow the 
user to attach equipment directly 
to the bag.

Trekking backpacks

These packs are designed 
specifically to carry heavy loads 
whilst allowing the user to easily 
organise and retrieve clothing, 
supplies and equipment.

In a trekking pack load 
distribution is key to comfort 
therefore more substantial 
shoulder straps and hip supports 
are required.

Hiking backpacks

Hiking packs are smaller than 
trekking bags as they are usually 
for shorter distances and only 
designed for a day or twos worth 
of equipment. These bags are 
designed to keep the user cool 
and reduce the strain on their 
backs.

Everyday backpacks

An everyday pack is generally 
less advanced than a technical 
backpack and is designed for 
everyday use. However they are 
still adaptable and “designed to 
keep pace with everything you’ve 
got planned.”
Due to an everyday pack being 
designed for use every day they 
are useually harder wearing 
and designed to last in urban 
environments.
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Travel luggage

Travel luggage is lowe alpines 
widest sector as it branches 
out from suitcase style wheeled 
luggage to gap year travel 
bags. This diverse approach to 
travel bags gives lowe alpines 
customers the chance to find 
exactly what they’re looking for.

When designing my dual 
use component I would 
like to branch across as 
many sectors of lowe 
alpines bags as possible. 
This is to give my product 
maximum exposure and to 
allow my product to be 
economically viable.

current bags

FIG.59
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persona- tom shawcross

AGE: 29

EDUCATION:
Tom studied sports science at the university of Gloucester and 
obtained a 1st class degree.

JOB:
Tom now owns a small sports shop in Cheltenham which 
specialises in climbing, mountain biking, walking and other 
adventure sports.

HOME life:
Tom has no children but does have a Labrador called sky.

Interests:
Tom loves the outdoors and is a keen climber, walker, skier and 
mountainbiker. “I love the outdoors, you cant keep me away 
from adventure sports. They are my passion.”
Mark also enjoys listening to the red hot chilli peppers, The 
courteeners, Tom Walker, The Killers and The Kings Of Leon.

Transport:
Tom is a keen cyclist and cycles to work in the summer months 
however during winter time drives to work.

Bikes - He owns a number of bikes of varying disciplines from 
fat tyre mountain bikes to light weight road bikes.

Cars - Tom loves his classic cars and owns a vw camper van. 
However for daily driving to work he owns a VW golf.
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mood board

Here are a selection of products the 
persona (Tom Shawcross) might own.

This shows the style of design Tom is most 
interested in and will influence the design 
of the final product.

Here are a selection of brands my persona 
might be interested in.
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testing in the peaks

To evaluate problems with current carry 
systems, a number of packs were tested in the 
peak district to assess what and how different 
features could be improved.

Areas identifIed for improvement 
include.

• Sternum strap is awkward to use requiring two 
hands to operate. The whistle is also not easily 
accessible.

• Some bags gave users aching shoulders after 
extended use.

• Manoeuvrability is compromised when using a 
larger bag and therefore would not be suitable 
for certain activity’s.

• Some bags were difficult to put on and take off 
when filled.

• No immediately assessable pockets. 

• Some bags restricted forward arm movement 
when weighted.

• The process of sitting down and standing up 
was sometimes awkward when using a larger 
bag.
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specifIcation

The duel use component must function properly 
and effectively at both tasks it is designed to 
perform.

The duel use component must be aesthetically 
pleasing.

The duel use component must be simple to use

The duel use component must have a unique 
selling point.

The duel use component must Fit with lowe 
alpines brand identity.

The duel use component must be economically 
viable.

The duel use component must be compatible with 
lowe alpines current range of packs.

The duel use component must display lowe alpine 
branding effectively.

The duel use component must be an innovative 
idea, challenging the norm.

FIG.80
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initial ideas

Size adjustable back pack

This concept would use standard shoulder straps and the 
injection moulded backplate from a current backpack but the 
fabric bag part would be  interchangeable via a heave duty zip.

This concept would allow users to save money on buying 
different sized bags with straps and would simply allow them to 
buy the sack part of the bag and chop and change between sizes.

How to use.

1. Purchase bag back plate and a selection of different sized 
sacks
2. Unzip current sack from backplate
3. Select desired sized sack
4. zip desired size bag to backplate

Link to research.
Before visiting the peak district the tested bags were filled with 
a variety of clothes and objects all totalling the same weight. 
However due to the density of certain objects used as weights 
some of the bags were not full while others were completely 
filled and uncomfortable to carry. This system would allow the 
correct volume bag to be chosen every time.

FIG.81
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initial ideas

INTERNAL survival sack / Waterproof liner

This idea is for a warm, waterproof and lightweight survival sack 
essentially like a lightweight sleeping bag that can be used to 
keep the user warm and dry in an emergency situation. 

How to use.

1. Empty contenders of bag
2. Stand in bag
3. Pull secondary inner waterproof liner away from lining of bag
4. Stretch over body
5. pull drawstring tight around neck

The system would be integrated into lowe alpines current range 
of bags giving use as a waterproof lining when not deployed. this 
would be stitched into the seams of the bag to ensure ease of use 
and a high quality feel.

Link to research.
During my primary research i had the chance to speak to a 
number of walkers that are part of the “ten tours” this is an 
annual competition where walkers are tasked with walking 55 
miles over mountainous terrain in two days. I was told that if 
someone were to have an accident and they need to get warm 
fast they are told to remove all the contents of their backpack and 
essentially get inside the pack.

FIG.82
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initial ideas

Back protector / backplate / spinal board

Inflatable back protector uses co2 to inflate a compartment that 
can be slid into any lowe alpine backpack.

Insert into backpack and when doing something particularly 
dangerous where a fall is likely for example. If the user was about 
to cross a fast moving river and there were lots of rocks around 
they would use a pull toggle like a life jacket to inflate the back 
protector. Cross safely and then deflate the mechanism.

Another use for this idea would be if it could be pulled out from 
the bag it could be used as a spinal board.

FIG.83
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initial ideas

Emergency wallnuts attached to zips for climbers

Walnuts are used by climbers as safety devices that in the 
event of a fall will catch a climber safely and securely.

They are placed between gaps and cracks in rocks. 

This idea involves a number of walnuts located around a 
backpack specifically for emergences. For example attached 
to the zips of the bag or the buckles.

FIG.85
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modular mount - concept 1

Modular mount / Strap tensioning buckle

Bear spray holder/device?

This idea is for a simple clip system built into can and 
strap adjusters. This design uses a quick release system 
to carry items that the user might need to access quickly 
in an emergency. E.G bear spray or anything else the user 
desires.

The system would allow any device/ item to be attached 
to the 3m sticky mount and therefore attached to the 
backpack with no hassle.

Link to research.
During the trip to the peaks in my primary research it was 
discovered that I had no immediately accessible pockets to 
hand. The only place that was even vaguely assessable to 
the user was the water bottle holders on ether side of the 
bag. 

FIG.86 FIG.87
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Modular mount 

FIG.88 FIG.89 FIG.90
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modular mount test rig

Types of 3m mount that could be sold with the 
system

A silicone band system could be used to mount 
items, for example disposable plastic water bottles. 
this would allow the user to chop and change 
between bottles as they see fit.

This is a simple test rig made to display the idea of 
the modular mounting system.

In this test rig insert from a BIC pen has been taped 
to a disposable drinks container to show how the 
“mount” would slide into the component.

FIG.91
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tape measure - concept 2

Strap retention system / Strap adjustment buckle

This idea is for a system that coils the strap ends up 
in a similar way to how a tape measure works. this 
prevents the straps getting in the way of what the 
user is doing and provides a cleaner look to the bag.

The secondary function of the system is to allow 
accurate adjustment of the bag straps. This is 
something that was picked up on during my primary 
research. This allows the user to accurately measure 
the length of each strap to ensure even weight 
distribution across the shoulders.

Link to research.

During the research in the peak district using a 
number of bags it was discovered that trying to 
adjust the strap’s correctly to suit your needs was 
quite tiresome and frustrating. Especially the task of 
making the straps the same length.

FIG.96
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This concept was designed to be a something for 
nothing. Simply adding value to a component that 
has just one very simple use.

The idea was for the tape measure straps to be a 
game for children. For example a parent might say 
to they’re child wearing the backpack “go and find 
a stick that’s 7cm long” and if the child can find a 
stick of that length they are given a reward.

Therefore this idea becomes sort of an 
educational tool. Teaching children to observe an 
area in detail and improve their depth perception 
of objects.

Tape measure / Bag straps

It was determined that the reeling in mechanism 
used in an actual tape measure would be too 
difficult to manufacture in such a small size. Due 
to this, an alternative route was considered. How it 
could be made in to something for kids using the 
idea of measuring but ditching the mechanism?

tape measure

FIG.98
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Quick release sternum 
strap - concept 3

Quick release sternum strap / Attention light

OHRO system - One Handed Release Operation 

The idea behind this design is a pull chord release 
system similar to the mechanism used in a parachute 
with an integrated light designed to attract attention in 
low light. 

The one handed fasten and release mechanism will allow 
the user to conserve energy and save time when taking 
the bag off and putting it on.

How it works
This idea would work using 3 magnets. Two that attract 
(one in the buckle and one on a securing point attached 
to the shoulder strap of the bag) when used these two 
magnets will clip together. To release another magnet 
of reverse polarity will slide between them on a spring 
mechanism with to push them apart.

Link to research.
During my primary research it was found that the 
action of fastening and releasing a sternum strap was 
uncomfortable and unergonomic due to the way the 
users arms need to bend.

FIG.99
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Original model schematic

This was created to allow me to understand exactly 
what I would be doing in solidworks. It identifies 
wall thickness and the dimensions of the product.

FIG.101
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Test rig - sternum strap

in order to test this initial idea a 
test rig was made to confirm the 
principle.

To do this a pack of 60 neodymium 
magnets were purchased and used 
in the model.

This model worked using four 
magnets in the backing plate. Two 
in the release cord and four in what 
would be the sternum strap its self.

As seen here the sternum strap 
attached with no issues however 
wasnt as secure as intended. Any 
sort of sliding strain would detach 
the strap from the backing plate.

Displayed here 
is the return 
spring that 
allows the 
release cord 
to return back 
to the resting 
position.

The final problem with this test rig was the 
release. Unfortunately due to there only 
being two reverse polarity magnets there 
was not enough force to separate the strap 
and the backing plate.

FIG.102
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impact of magnets on 
pace makers One concern brought up during tutorial sessions was the effect 

of magnets on users with pacemakers.

how popular are pacemakers?

327.2 million people live in the USA 
(lowe alpines biggest market. Of those 
327.2 million people just 1.5 million 
have pacemakers fitted. This means 
people with pacemakers make up less 
than 0.5% of the population.

Physical effects on pacemakers

Magnets may interfere with the operation 
of pacemakers and implantable 
cardiovascular defibrillators (ICDs), 
according to a study published in the 
December 2006 edition of Heart Rhythm. 

Two spherical magnets of eight and 10 
millimetres in diameter and one necklace 
made of 45 spherical magnets were tested 
on 70 patients, 41 with pacemakers and 
29 with ICDs. Magnetic interference was 
observed in all patients. The cardiac 
devices resumed normal function after the 
magnets were removed. - Heart Rhythm 
Society November 30, 2006

Where     is the distance between the 
magnets.
What that means in practical terms is the 
following:
If the distance between two magnets is 
doubled the magnetic force between them 
will fall to a quarter of the initial value.

If the distance between two magnets is 
increased by five times the magnetic force 
between them will fall to one twenty fifth 
of the initial value.

Calculations

Although 0.5% of people in the USA 
have pace makers fitted 80% of those 
people are elderly with the average age 
of pacemaker recipients now being          
75 ± 10 years.

This age range is generally not lowe 
alpines market and therefore should 
not be too much of an issue in regard 
to restriction of sales.

FIG.106
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Warnings to users

Even though the magnets will not cause 
lasting damage and should not effect a 
pacemaker in anyway due to the distance 
from the body a warning to users with 
pacemakers or ICD systems should be in 
place to give potential buyers and users 
warning before use.

Due to the magnets being approximately 
6-10cm from the users heart interference 
should not be an issue. HOWEVER ideally 
warning systems would be in place to warn 
users of the potential danger, no matter 
how slight.

For example a simple cardboard cover over 
the device when on sale should give enough 
information and show that the product is 
not compatible with users with pacemakers 
fitted.

Here is an example of a sign that could 
be attached to the product to warn users 
of its dangers.

FIG.109
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lowe alpine feedback.

During the lowe alpine feedback crit with Tim Fish i was 
told to continue investigating the sternum strap idea. 
He suggested the possibility of licensing the idea which 
would make the product available to all manufactures 
for a price. 

Tim did like the other two ideas (the tape measure 
bag straps idea and the modular mount idea) However 
he did say that the bag straps did need some work as 
they currently are a good idea however aren’t anything 
particularly innovative.

As for the modular mound idea he was very interested 
in the concept however did have some concerns to how 
the mount would sit with a large item attached.

Conclusion
From my discussion with Tim I decided the sternum 
strap idea would be the way forward as it represented 
something really innovative according to Tim. Over 
the next few weeks improvements do need to be made 
however. The size and weight of the product being 
Tims main concern.

FIG.112
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test rig 2 - sternum 
strap

The using second test rig was created using 
adobe illustrator and a laser cutter. 

After making the first model with the laser 
cutter it became clear that this was the ideal 
way to produce these test rigs as internal 
tolerances are key to ensure smooth function.

This test was a simple dry run without magnets 
to ensure the mechanism operated smoothly.

Sternum strap attached Sternum strap released using the 
pull cord.

FIG.113
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test rig 3- sternum strap

Test 3 involved using all magnets and the laser cut 
parts. Tensile cement was used to glue to selected 
parts in place.

Unfortunately during this test a number of problems 
were found with the mechanism. The main two 
being the difficulty of releasing the mechanism and 
the lack of return from the magnets meaning the 
pull cord stayed in the pulled position after release.

It was also discovered that contrary to previously 
thought a return spring would not be possible using 
this mechanism due to the force generated by the 
magnets. A spring would simply not be strong 
enough without impeding the workings of the pull 
cord.

stage 1 stage 2 stage 3

Another problem found with 
this mechiniesm was that 
the sliding magnets would 
often get stuck at stage 2 
and be unable to release the 
sternem strap properly.

During the manufacture of this model a small 
lip was modified added to the left of the main 
body. This lip removes the lateral force from the 
magnets and creates a strong mechanical fixing 
as seen here.

FIG.116 FIG.117 FIG.118
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test rig 4 - sternum 
strap

In this test rig the mechanism was 
changed. Instead of using a 3 sets of 
magnets and forcing one set of reverse 
polarity between two, this mechanism 
used two sets of magnets and simply 
drags one away from the other.

During the manufacture of this model 
a small lip was modified by rounding 
the edges to create a fin like shape. 
This is to allow the strap to fall more 
freely from the retainer.

This mechanism works perfectly for 
the task. its secure, strong and gives 
a satisfying clunk when the release 
trap is pulled.

FIG.119 FIG.120 FIG.121
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return spring - sternum 
strap

Compression spring. Tension spring.

This system would allow for a smooth action that could 
potentially last a long time however if the guiding 
pins are not prefect in the way the function of break a 
failure could occur.

This type of spring seems ideal for the task in hand 
as it provides a small amount of constant pressure on 
the components preventing rattles. However over time 
the spring could stretch and loose its ability to retain 
tension between the components.

FIG.122
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spring stretch / 
compression testing

To test which type 
of spring would be 
most suitable for 
my design a set 
of springs were 
destructively tested 
in the workshop.

This test will allow 
me to make an 
informed decision 
and allow me 
to continue my 
development of this 
idea.

Test 1 - compression spring.

In this test a spring of the correct size was 
placed onto a bolt and compressed the 
maximum amount to see how compact the 

Test 2 - tension spring.

in this test a 20mm long tension spring was 
stretched as far as possible without deformation.

During this test It was found that the spring 
became around half of its original size. Due to 
the small diameter of the springs and the small 
amount of space available within the device it 
was decided a compression spring would not be 
a viable option. 

It was discovered that a 20mm spring could 
stretch to a maximum of 200mm without 
deforming. Therefore the spring could be 
comfortably stretched to around 10x of its 
original size. This meant that as long as the 
moving component travels no more than twice 
the length of the spring  a much stronger spring 
could be used and the mechanism will work 
correctly. 

FIG.125 FIG.126
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return spring and 
strapping

The spring selected for the return mechanism 
was purchased from Ebay and is a 3.4mm OD 
x 85mm x 0.4mm

This should be enough to allow two models to 
be made.

The spring selected has a rate of 0.35N/mm/
cm this was calculated as the correct strength 
of spring. Not too strong to hinder the fluidity 
of the mechanise but strong enough to fully 
return the pull cord.

Playability of strapping.

Due to the spring mechanism relying on minimal friction to 
function the playability of the release strap is important to ensure a 
smooth function with maximum efficiency.

To test the playability a length of 15cm of bot red and black 
strapping was cut. Both lengths were then held out and whichever 
strap had the tightest radius was the most playable and would work 
best during modelling.

As seen here the results of the test concluded the black strapping 
was slightly superior to the red strapping. To test weather this 
would affect a models function however a model will need to be 
made.FIG.127
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strap length

A number of strap lengths were 
thested to identify what would be 
most suitable for the product. Upon 
speaking to a number of users it 
was decided that they felt most 
comfortable pulling the release cord 
with three fingers inside the loop 
(index finger, middle finger and 
ring finger. 

With this information reasearch 
into the average size of those three 
fingers was carried out. during this 
reasearch it was discovered that 
the average cercomferance of those 
three fingers together was around 
13cm. With this imformation a 
strap with a diamiter of 13cm was 
tested. This size of strap worked 
perfectly for small hands however 
was awkward for people with larger 
hands to get into so  the diamiter of 

13cm

FIG.130 FIG.131
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aesthetic development

Now that an approximate size and shape for the 
product had been achieved developing the aesthetics 
of the design can begin. 

Aesthetic Render 1.

Inspiration for this sketch came from two main 
sources. The first being a GoPro Hero3 in the 
way that blocky shapes are used to create a hard, 
rugged looking aesthetic and the second source of 
inspiration being a TV remote just simulating the 
feature of the different coloured source button often 
seen in the top left of a TV remote. 

Aesthetic Render 2.

This design was styled to be more organic in the 
way it looks with some of the sharpness from the 
previous sketch removed. In this sketch I wanted 
to mirror the out doors a bit more and design 
something more suited to an out door peak district 
style environment.

FIG.132
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This design is very much a 
combination of the previous two as 
it softens the sharp lines of the first 
design whilst still looking like a high 
end product.

Inspiration for this design was taken 
from parachutes and they way a cored 
is pulled across the skydivers body to 
deploy the parachute. 

Some form inspiration 
was also taken from 
the brickhouse mini 
action camera.

aesthetic development

Aesthetic Render 3.

FIG.134
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Test rig 5 - sternum 
strap

Test rig 5 was laser cut out of 1.5mm and 2mm 
acrylic. Unfortunately the mechanism didn’t work as 
planned due to 2mm not being enough of a radius 
for the strap to smoothly glide over.

During the fabrication of test rig 5 it was also 
discovered the red strapping purchased wasn’t 
as playable as the black strapping. And therefore 
hindered the smooth action desired.

The spring mechanism however did work therefore 
proving the principle.

Aluminium rivet heads were 
used to secure the spring 
to the body and sliding 
component do to their high 
strength and non ferrous 
properties.

During modelling a 
small channel was cut 
into the backplate to 
allow the spring more 
room to move and allow 
a smoother action.

3mm sliding component 
with cut out for the 
return spring. This 
component had do 
be sanded to create a 
perfect sliding fit.

FIG.137 FIG.138 FIG.139
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test rig 6 - sternum 
strap

Aesthetic model

This model was created simply to look 
like the product and has no function.

Bar the colour choice this is how my 
final product shall look. With the off set 
lens and buckle retainer.

In this model a clear surround was 
integrated into the design. This is to 
allow light to escape behind the lens of 
the led. This increases the viewing angle 
therefore making the product more 
viable at night.

The lowe alpine logo has also been 
laser engraved and then filled with 
black ink to ensure it stands out on the 
product.

FIG.142

FIG.143 FIG.145

FIG.144



40

Final model sternum 
strap

While making this model 
experimentation as to how thin the 
model could be made continued. one 
example of this was to etch over 2mm 
acrylic sheets (the thinnest available to 
me) to reduce the thickness down to just 
1mm.

This image displays just how much 
material was etched away. 

As can be seen in the image a very 
small indentation was then made 
using a dremel to give some tolerance 
to the moving spring component.

The body of the assembly was then 
glued together from 3 pieces of clear 
acrylic using tensile cement.

FIG.147 FIG.148 FIG.149
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Even small adjustments were made 
to ensure the surfaces fit perfectly 
flush against one another to minimise 
thickness. For example in this image the 
rivet heads have been filed down.

The strap was then glued to the moving 
component into place using super glue 
aloing with the rivets.

fInal model sturnem 
strap

Here super glue is being used to glue 
the aluminium head of a rivet to the 
spring. This is so the spring has a secure 
mounting point to both the frame and 
sliding component.

FIG.150 FIG.151 FIG.152
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The front and rear plates were then 
bonded together using tensile cement. 
here is a side view of the product that 
shows the route the pull cord follows.

A palm sander was then used to create 
an even, smooth finish to prepare the 
surface for painting.

Final model sternum 
strap

The magnets were then glued into place 
using super glue

FIG.153
FIG.154 FIG.155
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The top cover of the cavity was then 
made on the laser cutter by cutting a 
number of pieces of clear acrylic to the 
correct shape. These were then glued 
together using tensile cement.

Once the body of the product had 
been made the areas were are not to 
be panted were masked off

The body was primed and painted. A 
shade similar to battleship grey was 
chosen as this is a colour used widely 
in lowe alpines current range of plastic 
components.

fInal model sternum 
strap

FIG.156
FIG.157 FIG.158
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The retaining lip was then made on 
the laser cutter, sanded to the correct 
shape and secured to the body using 
tensile cement.

The body was then re primed to ensure 
full coverage.

The body was then sanded back again 
using 500 grit wet and dry.

fInal model sturnem 
strap

FIG.159 FIG.160 FIG.161
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Car body filler was then used to fill the 
cracks and gaps in the laminations. 

This body filler was then left to 
hardened, sanded back and painted.

The correct shade of grey was then 
used to paint the body of the product. 
Three coats were applied to give a 
sufficient surface finish.

fInal model sturnem 
strap

FIG.162 FIG.163 FIG.164
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Once the paint had fully dried the 
masking tape was removed and the 
surfaces checked for blemishes.

The face plate was then cut using the 
laser cutter with the lowe alpine logo 
etched into the acrylic. the body was 
then masked and both components 
painted.

Once the pain had cured the masking 
tape was removed and here are the 
results.

fInal model sternum 
strap

FIG.165 FIG.166
FIG.167
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A number of straps were then cut 
on the laser cutter to determine the 
correct fit.

A piece of grey 3mm acrylic was 
then laser cut with the lowe alpine 
logo. To thin out the acrylic the piece 
was turned over and etched over a 
number of times. Tenisle cement 
was then used to glue the two pieces 
together.

Once the two pieces had been glued 
together the magnets were glued into 
place using super glue.

FInal model sternum 
strap

FIG.168 FIG.170FIG.169
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The strap was then masked and the 
body clear coated.

The faceplate was also clear coated 
and left to harden.

The faceplate was then sanded 
back to remove small blemishes 
using 500 grit wet and dry.

FInal model sternum 
strap

FIG.171 FIG.172 FIG.173
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The plastic lens was then glued into 
place.

A black marker pen and white spirit 
was then used to make the logos 
on the strap and faceplate logos 
stand out. The yellow faceplate 
then had another coat of lacquer to 
give it a cleaner look. 

FIG.174
FIG.175

FIG.176 FIG.178FIG.177
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LED selection

to see or to be seen?
The LED integration is designed to allow the 
user to be seen by traffic, other climbers, 
walkers and there for will benefit from the 
widest field of view possible. this wide field of 
view will likely make the product almost useless 
as a task light however that is not its primary 
function.

To achieve this the best option seems to be to use a 
lens which replicates a magnifying glass in that from the 
outside it makes the led look bigger than it actually is.

This should provide a field of view of approximately 160 
degrees

To increase the field of view a clear border was integrated around 
the LED. This increased the viewing angle of the LED to around 
220 degrees

160

FIG.179

FIG.180

FIG.181 FIG.181a
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fInal model- sturnem 
strap

To identify the parts required for the 
light i visited a computer parts store 
in Sheffield called piromoni. 

Once the parts had been collected 
i immediately began to build the 
circuit using a soldering iron.

As seen here it was necessary to 
solder directly to the battery to 
ensure the circuit would fit within the 
assembly.

In this circuit a disposable battery 
is used however if the device was 
produced it would feature a lithium 
ion rechargeable battery.

Once the circuit had been fully 
assembled it was glued to the 
painted backplate using hot glue.

I was advised that the best way to 
build the circuit required would be 
with a basic micro two way switch, a 
sequin led and a small button battery.

The faceplate was then attached to 
the body using double sided tape.

In a real world scnario the faceplate 
would have injectionmoundled cut 
outs to allow for thesse components 
to simply slot in.

FIG.172 FIG.183 FIG.184
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A slotted back would be used to allow the 
strap to be attached to one of the four 
loops on lowe alpines current backpacks. 
This would make the strap comparable 
wish any of lowe alpines current bags.

However in an ideal would the shoulder 
straps would have a small gutter type 
recess in the padding with rails ether side. 
This would allow the product to be snugly 
be seated and allow the user to easily 
change where the strap sits on the body.

Mounting to a 
pack.

In the test model high strength sticky back 
velcro is used. As a temporary fixing this 
method of fastening works well. However 
it is certainly not suitable for a production 
lowe alpine product.

FIG.185
FIG.186 FIG.187
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Both the strap and the retainer were then mounted to the bag using sticky 
back velcro. This was a temporary fix for the product and not how it would 
be attached in a real life scenario.

In a real life scenario the torch would use a haptic feedback switch where 
the lowe alpine logo is is simple tapped twice to activate and twice again to 
deactivate

FIG.188 FIG.189
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Testing in the 
peaks

as seen here the mechanism works 
Flawlessly, delivering a satisfying 
sturdy clunk on release.

FIG.190 FIG.191
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FIG.192
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FIG.192
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Testing in the peaks. - Where does the buckle 
sit when in use?  Maximum size of object that 
can be held without discomfort.

Once the final model had been fully assembled 
and attached to the bag testing in the peak 
district was carried out. 

The only issue found that was immediately 
identifiable was the issue of the strap when not 
in use becoming in the way.

Testing in the peaks

To rectify this issue a small steel clip was made 
and attached to the bag. This steel clip attracts 
the magnetic buckle and prevents the strap from 
flapping about when not in use.

The end of the strap simply flops down 
to secure its self to the stainless steel retention clip 
attached to the bag its self. This stainless buckle 
can be easily slid up and down the bag straps to 
accommodate different sized people.

afterbefore

FIG.193

FIG.195

FIG.194
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as can be seen here the strap is now 
retained by the retaining clip an no 
longer gets in the way of the user.

FIG.197
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Product in motion

1 2 3 4

FIG.198 FIG.199 FIG.200 FIG.201
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Due to the strap being one long piece instead of two 
halves a retention system is fitted to prevent the 
long strap being in the way and to make this system 
more discrete.

To allow the buckle to easily flop down to the 
retention clip a single aluminium (to prevent the 
magnets interfering) pivot point has been designed 
to enable the strap to swing down easily when not in 
use. 

As seen here both the shoulder strap and the 
sternum strap have a number of eyelets to allow the 
user to select the correct fit for their body. These 
settings can be easily changed by unscrewing the 
aluminium fixing seen here.

Pivot point

This mechanism now allows 
the user to slide on any normal 
sternum strap attachments 
to their strap E.G a whistle, 
compass or camera with no 
hassle. 

FIG.202 FIG.203
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Manufacture in industry

If the product were to manufactured in industry it would be injection 
moulded and require four moulds. All of the product other than the sliding 
component and the faceplate would be spark eroded to provide a rugged 
look to the product. Once the parts have been injection moulded they 
would be assembled by hand on a production line.

Example of a spark eroded 
Finish

FIG.204

FIG.205

FIG.205
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Once the product had been 
made it was given to a number 
of users (both studends and 
members of the public) to 
see how they found it in 
comparison to a standard 
sternum strap.

Their views on the two products 
were then recoreded and 
adressed in the critical analyisis 
section.

vs

Requires two hands and cannot be operated 
while holding anything.

Unergonomic design requires arms to be 
100% bent to attach and detach.

Other features: Whistle

Can be operated with just one finger if 
required.

Ergonomic design requires the users arm to be 
bent only 50% to attach and detach.

Other features: Torch and the ability to attach 
a compass, whistle and any other small device 
due to the way the strap is retained.

advantages and benefIts

FIG.206 FIG.207

FIG.208
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FIG.209
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evaluation

Why was 3d printing not an option?

3d printing was deemed not to be an option after talking 
to a technician. He said that due to the size of the cavities 
and the amount of filler material required to fill those 
cavities it could take up to 3 weeks for the filler material 
to be dissolved in an acid bath. Therefore due to the 
length of the project this was deemed not worthwhile. 
However i was happy with the size i was able to achieve 
simply through laminating laser cut acrylic and I believe 
that my model displays an accurate representation of 
function and form all be it at a slightly larger scale.

What size would it actually be?

Due to manufacturing restrictions the final model 
produced was around 20% larger than the product would 
be if manufactured in industry using injection moulding. 
This was a very frustrating discovery but I believe one 
that was handled well and gave me the opportunity to 
display my making skills and forward thinking.

police style Walkie talkie / radio integration

Due to the location of the product on the body it could 
make the use of a police style radio difficult. To rectify 
this the radio could be built into the product its self. This 
would expand the market for this product and could even 
be sold to police forces.

Could different products be integrated into the 
system?

Due to the sternum strap to shoulder strap securing 
method a whole market could be created selling 
attachments for the strap. for example, there is already 
a whistle that can be attached to the strap so the only 
modification to an accessory would be to add a 25mm 
slot in the body. This is a sector which I wanted to 
continue to develop, but unfortunately due to time 
restraints this was not possible.

what could be done to further reduce the size 
of the product?

To further reduce the size of the product 2mm as 
opposed to 3mm magnets could be used on an injection 
moulded model. This is due to the reduced wall thickness 
between the sliding component and the strap. Again this 
is something that would require more time to fine tune 
and investigate just how small the magnets can be made 
without disrupting the function of the device.

possibility for licensing 

Due to this product being innovative and rectifying issues 
that have been around for years yet remained unaltered 
there is a possibility that if taken to production lowe 
alpine could licence this product to other manufactures 
for a fee opening up a whole new market for this product.
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critical analysis
time management

I believe my time management could do with some 
improvement in regard to updating the logbook to 
prevent rushing at the end of the project and potentially 
missing some key information. However I believe my time 
management in terms of ability to continually work on my 
designs and ideas made up for this.
Colour choice

If the project was revisited i would like to do a full pantone 
colour trend analysis to determine the perfect colour for 
my product. This would allow me to access what colours 
will be trending by the time this product come into 
production (if it were to be produced) As the current range 
of colours seen are simply taken from lowe alpines current 
range of bags and components.

aesthetics

If I were to do the project again I would invest some 
more time into aesthetic development as I believe this 
could do with some improvement and in the design 
process this factor was not focused on as much as i 
would have liked. 

manufacture in production

If given the time to go back I also would have created 
some solid works renders of the injection moulding tooling 
required to make my product. This is to display exactly 
how each part would be moulded and assembled on a 
production line.

summary

During this project i have encountered many design 
challenges that i have been forced to overcome.

The brief encouraged me to be creative and conceptual 
allowing me to explore a number of ideas conceptually.

I found the task of coming up with three different initial 
concepts that were viable difficult to begin with however 
this strategy allowed my to unlock some new forward 
thinking ideas that don’t already exist.

This project forced me to look into more mechanical 
product design, forcing me to prove my theories. I really 
enjoyed this as I believe my strengths lie in making 
physical objects perform tasks perfectly as opposed to 
simply designing a product to look nice.

cost implications

One of the downsides to my product is that the cost 
implications are significantly higher than a standard 
sternum strap. If given the opportunity i would go back 
and do a full cost analysis of the product and how those 
costs could be reduced. Bringing the product more in line 
price wise with what is currently available.
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FIG.213


