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Case Study — A ‘Reel’ disassembly challenge - The vacuum cleaner

Peter Dobson, Ali Buchanan, Scott Keiller & Martin Charter

Farnham Repair Café (FRC) is a collaborative project between The Centre for Sustainable
Design® at the University for the Creative Arts and Transition Town Farnham. FRC is held on
the second Saturday of each month at Farnham United Reformed Church and is run entirely
by volunteers. It offers a place for local people to get free advice and assistance in repairing
a wide range of household items including mechanical, electrical and electronic equipment,
clothes and textiles, bicycles and furniture.

Since FRC was launched in February 2015, volunteers have helped to successfully repair one
hundred and twenty-two items for local people. The majority of electrical appliances require
disassembly to diagnose and repair faults and this is often the most time consuming and
challenging part of appliance repair. Here, FRC repair volunteers Peter Dobson and Ali
Buchanan describe a successful vacuum cleaner repair where they overcame the challenge
of a product with a cable reel drum that was not designed for disassembly.

A Sebo vacuum cleaner was bought into the café on March
12 with a damaged mains cable about 10cm from its
termination in a self-reeling drum inside the machine. The
only way to repair this was to disassemble the self-reeling
mechanism, cut off the 10cm of damaged cable and re-
terminate the cable within the self-reeling mechanism.

This proved to be very difficult as the self-reeling
mechanism was not designed to be disassembled. There
were several plastic pawls (small levers that engage with
the teeth of a ratchet) holding the two halves of the reel
drum together with a slip ring (a device that transmits
power from a stationary to a rotating assembly) in the
middle of the drum.

After some consideration it was decided a ‘tool’ would need to be
made to get the two halves of the reel drum apart to access the
cable termination. This was achieved by cutting two grooves into
an odd piece of aluminium piping which happened to be exactly
the right size.

The home-made ‘pawl opening tool’ was inserted inside the
centre of the drum assembly to pull the four plastic pawls
apart to allow the two halves of the drum to be separated.
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Once the reel drum had been taken apart the
damaged section of cable was cut out, but to re-
terminate the cable it had to be connected to the
existing crimp pins used on the slip ring
assembly. In the picture on the right the
damaged cable is just out of shot.

The cable was cut about 20mm from the slip ring
crimp pins and an in-line solder joint was made up
and covered with heat-shrink sleeving. The in-line
joints are not subject to stress because they are
downstream from the cable clamp.

Having completed the cable joints and checked that they were safe the
reel drum was reassembled and the cable tension on the reel assembly
was reset by torqueing up a tension spring that kept trying to escape!

The vacuum cleaner was then fully reassembled and tested and now with an undamaged
power cable is once again safe to use. This repair is a good example of the efforts required to
repair a product that is actually not designed for disassembly and repair.

Most products are not designed for disassembly or repair. A system for assessing ease of
disassembly and reparability would be a useful guide for designers of consumer products.
Although some standards are available on the reparability of electrical and electronic
products, there is only one rating system on reparability, developed so far, just for
smartphones, tablets and computers (IFIXIT smartphone reparability). Products are rated on
a scale of 0-10 on the ease of disassembly and repair, based on the availability of service
manuals, types of tools needed, use of adhesives, ease of component including battery
replacement and time required to disassemble. Such rating systems might provide a useful
guide for product designers.

Notes to Editors

Farnham Repair Café is collaborative project between The Centre for Sustainable Design® at
the University of the Creative Arts and Transition Town Farnham. Part of the global repair
café movement led by Repair Café International Foundation. Supported by Farnham Town
Council, Farnham United Reformed Church and University of the Creative Arts

For more information about Farnham Repair Café visit our Facebook page

https://www.facebook.com/FarnhamRepairCafe/ or watch our video at
https://www.youtube.com/watch?v=4uxiPsgob2Y&feature=youtu.be
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https://www.ifixit.com/smartphone_repairability
https://www.facebook.com/FarnhamRepairCafe/
https://www.youtube.com/watch?v=4uxiPsgob2Y&feature=youtu.be

