WALKING AIDS: FROM TREKKING
POLEs TO ZIMMER FRAMES

Walking aids for the elderly range from the traditional wooden
walking stick to the tubular metal “Zimmer”. Recently the
telescopic walking pole, originally designed for mountain trekking,
has become popular for general leisure walking.

Walking aidsfor all

Walking sticks: The varnished woaoden stick is an
attractive, traditional design. A tight grip isrequired
to gain support from the sick, so these ae only
suitable for people who are till reasonably mobil e
and grong.

Zimmers. There ae two main varieties of Zimmer —
a“box-style’ frame, and a “tripod style” stick with
threefeet to give amore rigid base than a walking
stick. The dassc box-style Zimmer is very stable
and easly gripped, but it requires two hands and is
cumbersome to transport. The tripod-style is lighter
and one-handed, but offers less sipport and stabil ity
so is only acceptable for more mobil e people. These
products have been so dominant as aids for the
elderly, that the “Zimmer”, just like the “Hoover”,
has become a household name.

Trekking poles: There has been something o a
boom in walking for leisure in recent years — with a
corresponding boam in gea and accessories to go
with it. Originally used by mountainee's to improve
balance whil e trekking over difficult terrain, there is
now a large market for high-tech, walking sticks for
the asua walker — but with exactly the same goal:
to reduce strain on the legs, and reduce the chance of
injury.

Selecting the best materials

From the product spedfication above (top right), we
can seethat two of the most desirable properties in
materials for walking aids are diffness and low
weight. A Young's modulus-density chart helps us
to identify materids which are light and stiff — they
lie towardsthetop left of the chart.

Composites and many ceramics have high giffness
and reasonably low density. As weight is important
the best metals are magnesium and a uminium all oys
- steds are iffer, but have much higher density.
Although the woods are not as stiff, they are much
less dense, and are suitable provided we use woods
loaded with the grain to get reasonable stiffness

We know that some materials in the list above ae
not used in practice — this is amply becuse one
chart doesn’t tell us everything we neel to know.
For example, we @n regjed ceramics because they
are not tough enough. This leaves composites,
aluminium and magnesium all oys, and wood.

Product specification

Thinking about what a walking aid must do all ows
us to define the product spedfication. For instance,
al walking aids must med cetain medanicd
performancecriteriasuch as.

* must be iff enough to support the walker
without bending too much;

* must belight enoughto cary easily;

* nedsto be sufficiently strong and tough i.e. it
shouldn’'t snap or bend permanently if
someone dropsit or fallsoniit.
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There ae many other criteria that are important
when defining the product spedfication for a
walking aid. For example: it shouldn’t dip on a
range of surfaces. Consider what types of surfaces a
walker might want to crosswith each of the three
types of walking aid introduced in the left-hand box
— how has the design been developed in each case
to provide the required grip on the surface?
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Design against buckling

Walking aids are mainly loaded in compresson along their
length. Because they are long and dender, they tend to fail
by buckling — which depends on the material siffness not
its grength. You can seewhat buckling is by pushing a
ruler from bath ends — it will bend in the middle, but
spring back again (so it is still dastic). The load needed to
buckle it is much less than the load needed to bre& or
yield the materia in compresson.

There ae 3 things which affect the load required to cause
buckling — the materia giffness (Young's modulus), the
crosssectional shape, and thelength. Thisis why we neel
materids with high Yound's modulus, but also why it is
best to use adtiff shape (like a tube), ingead o a solid
crosssection. However, some materialsare easier to make
into hollow tubes than others, and this will make them
stiffer at the same weight.

<ry it yoursgy. | !

- Design an experiment to find aut what load is
- neaded to cause buckling o a small diameter solid
_circular rod, made of wood or meta (such as
- auminium). How does this force dange with the
- length of therod (keeping theradius the same)?

Try it yourse
Questios)

Most hedth service walking sticks are made from
wood, largely out of tradition and for aesthetic
reasons. Modern leisure walking aids are made out
of auminium - how have they been given an
attractive appeaance?

Working with metals

Magnesium aloys are stiff and very light, but do have
some problems. They corrode easily, and can only be
shaped easily by casting —not very suitable for making a
tube. Aluminium is a bit cheaper and much easier to
shape, so it isused in preferenceto magnesium.

There ae many processng routes and joining options for
aluminium all oys, which allows great flexibility in design.
Holl ow extruded tubes are standard sedions which may be
bought from a material supgier — this is cheaper than
having custom shapes made. Using hollow tubes gives
improved stiffness without increasing the weight - this
gives aluminium an advantage over solid wooden sedions
when weight is very important. Aluminium tubes are
therefore used for Zimmer frames, and for the more high-
tech trekking poles.
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Designs of some leisure walking sticks are
becoming very sophisticated. What are the benefits
of using a telescopic tubular design? What methods
are used to provide the telescopic behaviour? Some
trekking poles include anti-shock featuresto proted
the pole from damage — see if you can find
examples of these features. Are there secondary
benefits to the user?

Working with composites

The total cost of making a product depends on the
manufacturing processes used as well as the materids.
Composite materias are expensive, and manufacturing in
composites tends to be dow and labaur-intensive.
Composite walking aids are too expensive for everyday
use or for aids for the dderly — but, in the more affluent
(and fashion-conscious) world of mountaineering and hill-
walking gea, they can certainly compete.
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Zimmer frames are much more sable than
traditiona walking sticks, but they are bulky to
pack in the ca. Produce outline schemes for new
‘Zimmer' frames which pack up more efficiently
when not in use.  Are there any lessons to be leant
from the design of leisure walking aids?

Working with woods

walking sticks have been made from a wide range of
woods — for example, beech, chestnut, ash and hezdl. It is
not ecmnomic to use standard processes such as turning -
so ancother approach is needed. As walking sticks are
conveniently ‘stick’ shaped, coppice-grown saplings are
used to automatically provide wood in the right sze and
shape. Wood can be bent after steaming (by hand or
machine), but can only withstand modest shaping and it is
adow process This meansthat simple designs of walking
stick areided for making in wood, as they only neel one
bend to form a smple handle. However, wood is not
suitable for more cmplex walking aids such as Zimmer
frames (which would a so require many joints).

Try it yourse“
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In the ealy 1990s 120 people were enployed in
one family firm supplying over 2000 wooden
walking gicks per day to hospitals, using
traditional manufacturing methods. The factory has
now closed and the sticks are imported ingead.
Why has this happened, and could it have bee
avoided?
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