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Troubleshooting Workshop: “
for small appliances
and other electrical devices )(




"My kettle is broken!”
"My clock doesn’t work!”
“It's no good! — I'm throwing it out!”




Today:

First - A presentation guiding you through a general process
of troubleshooting

Second - Some simple theory about electricity and how to




What is
Troubleshooting?

It is a form of problem

solving, often applied to

repair failed products or
processes.

It is a logical, systematic search for
the source of a problem so that it can
be solved, and so the product or
process can be made operational
again.

- Wikipedia



A logical process means...

item works in very general terms.
o Use a step by step process of ellmlndm.




Safety first!

Be careful. Look before you Fix!
Protect your eyes, hands and the people around you.

Watch out for dangerous materials such as asbestos,
chemicals or compressed gas.

Avoid working on equipment that is plugged in, unless
you have to make a measurement or do a live test.

Be aware of everything around
you and how it is

W/l connected!




Example: Fixing a Fan




Clearly describe the problem in detail:




Describe the Problem:

What exactly is the symptom or indication that it is not working?

When does this failure happen during the operation of the
equipment?

Is there overheating of any part of the item?
Are there unusual sounds?




Block diagram of how a Fan works in general terms :




Follow a step by step process
What did I find?

BROKEN
BRACKET

e e BROKEN
. WIRES

SWITCH POWER CORD



Step by step process of elimination

Do one thing at a time

Check the obvious first
Is the item being used properly? Read the manual if possible.
is it plugged in?
Is there a missing piece?




Disassembly tip!

e Keep parts that you take off such as
SCrews organized.

e Use an ice cube tray or egg carton to
out the parts in sequence so you
know what order to put them back.

e Write out the wiring layout as you
go including the colour coding and
any labelling you can see.
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Manufacturer’s Tricks - how do
we get inside?

e Hidden screws.

o Look under the feet

o Look for mysterious circles in the plastic — they ofter
hide screws b

o Look under labels
e Strange screws

o Manufacturers are always coming up with new kinds of
screws that require special screw drivers.

o These are called security bits

e No screws
o Sometimes the plastic case just snaps together
o Sometimes the back is glued on




How do we defeat these tricks?

e Hidden screws - look over the whole body of the -
item carefully to find every screw

e Security bits - purchase a security bit screw
driver set or borrow them from the Toronto Tool

~ FIREBOX




Manufacturers manuals can be used in place of making a block diagram

Here’s an example for a kettle:

.

KES5501/15 ﬁ

KE5502/12 ——

KES5505/01

—

KG4412P/16 _?



http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.buyspares.co.uk/kitchen-small-appliances-old-section/rowenta/kettles/ke550-corded-compact-kettle/catalogue.pl?path=474979:496330,474988,475234&model_ref=28900&illustration_ref=11746&ei=eSb_VOK_IY6UyATdmID4CQ&bvm=bv.87611401,d.aWw&psig=AFQjCNFBkxm-SOZcUSc0_uRovshGAVwyhw&ust=1426094031311076

What tools do you need?

The more variety of tools the better.
A basic toolbox:

e Tools for opening and taking
apart
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Testing

It is important to test every change you make to confirm
whether it worked

Always turn on and off the equipment after each step to
find out if something has changed or not.

Use test equipment such as an electrical meter or digital
multimeter to check that there is power coming to the
equipment or if a fuse is blown.

It is important to have a plan of how you will be able to
test an item before you start to troubleshoot. ie; do you
have a CD or a set of headphones to test if something is
working.



Using a Digital Multi Meter (DMM)

A DMM is a meter that can measure AC & DC
voltage, current, resistance, capacitance and
other electronic components.




Using a Digital Multi Meter (DMM)

V is for Voltage
R is for Resistance

I is for Current




Direct Current

+V
0
- ’ : : : : Time

Alternating Current




I - What is Current?
Current is the rate at which electrons flow when they are being

or DC.




Ohm’s Law

The relationship between the I, V and R of an electrical circuit is:




Why do we use a DMM?

To measure v and R.

e We measure V to see if power is coming to the
equipment.




Caution! Measuring Voltage

To measure voltage, the equipment under
test is plugged in.

e Voltage coming out of your outlet is very
dangerous. Be careful measuring 120V.

e Never allow the two parts of the outlet or
plug to be connected together.

e Never touch any electrical conductor
directly with your hands.

e Never hold two ends of an electrical
circuit with your bare hands.






Beware of Capacitors!

They come in many shapes and sizes

apacitor from a
camera

Be careful to discharge all stored power in capacitors
in products such as:

Motor Capacitors

= Tube TVs and monitors 540-648yF 330VAC

Motor Starting Capacitor
-25~+65°C

= Camera flashes N

=  Qlder Microwave ovens
= Some amplifiers
= Electric motors


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://bmcapacitor.en.alibaba.com/product/914181658-219018117/275V_X2_capacitor_mkp_250v_with_safety_approvals_manufacurter_for_TV_for_led_usp.html&ei=WSVAVYmPCIGwsQWj44GwCQ&bvm=bv.91665533,d.b2w&psig=AFQjCNHG9IYPhukU1NchnZKMF1Znn8lz1g&ust=1430353440561443
http://en.wikipedia.org/wiki/Motor_capacitor
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://arstechnica.com/gadgets/2012/10/09/how-samsung-spent-300-fixing-my-out-of-warranty-tvs-click-of-death/&ei=rSRAVYHdBovJsAXsgoG4Cg&bvm=bv.91665533,d.b2w&psig=AFQjCNHG9IYPhukU1NchnZKMF1Znn8lz1g&ust=1430353440561443
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Other Resources

Use the internet to find:
Manuals
Parts

Videos of repairs

Experience and expertise of people who have had the same problem as
you

Examples of repair websites:
www.ifixit.com
www.familyhandyman.com
www.parktool.com/blog/repair-help

Our public libraries have excellent repair books for specific types of
items (including online manuals)

e.g. Technical Publishing (schematics) at
www.torontopubliclibrary.ca/detail.jsp?
Entt=RDMEDBO0170&R=EDB0170



http://www.ifixit.com/
http://www.familyhandyman.com/
http://www.parktool.com/blog/repair-help/
http://www.torontopubliclibrary.ca/detail.jsp?Entt=RDMEDB0170&R=EDB0170
http://www.torontopubliclibrary.ca/detail.jsp?Entt=RDMEDB0170&R=EDB0170
http://www.torontopubliclibrary.ca/detail.jsp?Entt=RDMEDB0170&R=EDB0170
http://www.torontopubliclibrary.ca/detail.jsp?Entt=RDMEDB0170&R=EDB0170

Let’s try troubleshooting!




