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Topic 4 (ver 1.0) Basic Project Skills-Production/S afety
Content of this module

Bellwork 4.1

Use slides to discuss various shop tools

Bell work 4.2

Discuss four general safety guidelines
Discuss specific shop safety rules

Complete safety workshe et from information on slides
Bell work 4.3

Take written shop safety test

Prepare for safety-tool practical

Bell work 4.4

Over view industrial manufacturing proc esses
Prepare for safety-tool practical

Bell work 4.5

Complete safety-tool practical
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4.1 Basic Tool Descriptions

Intentionally left blank
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Bell Work 4.1

Review the handout listing the tools that are available in this class.
By each tool indicate how familiar with the tool you are by writing
one of the following:

Noidea (indicating you have no idea what the tool is)
Seen it used (indcating you have seen it used, but havent wsed it yoursef)
Used it (indcating you have personally used it at least once)
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- Today’s Agenda

Discuss various shop tools, their use
and their features

2
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Basic Tool Descriptions:
Drill

— Drilling refersis the basic ope ration
- of boring a hole in a work
piece...usually by rotating an
| abrasive bit in contact with the work
piece.
The tool that supplies the spinning
torque is the “drill”. The tool that is
being spun and makes contact with
the work piece to remove material is
called the “bit”.
There are other operations that use
spinning tools ind uding shaping,
routing, and sanding.
Note: Keyless chudk There are drilling operations that do
(next dide showsa keyed chuck) not require aspinningbit.
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Basic Tool Descriptions:
Drill Press

A Drill Press is simple a drill motor that is
installed in an upright posi tion.

This config urai on allows the operator more
precise control of the angle anddepth of
the hole formation.

Typically the speed is varied by adjusting
the beltdrive system and the speed is not
variable during operation.

Note: Keyed chudk to
gripthebit
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Basic Tool Descriptions:
Drill Press

Tiltangleof thetable
cen beadjwsted

Speedadjusted by chaging
thebdt arrangemert on thepuleys

d Sop Setting
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Basic Tool Descriptions:
Hand Saw

r_ 0

Cutting is the process of penetrating
a work piece (usually with a sharp
blade) to separate it into parts.
There are cutting operations that do
not require ablade (like using a
cutting torch or cutting with lasers).
It is not necessary for the final parts
A to be completely separable.
Cutting blades can operate in a
single direction (like a knife or band
&- saw), by redprocating motion (like
- hand saw and jigsaw) or by rotation
(like miter saw and table saw).
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Basic Tool Descriptions:
Jigsaw

The Jigsaw (probably more correct
to say “saber saw”) is a hand held
power tool that uses reciprocating
motion.

Note that metal cutting blades have
much finer teeth than the wood
cutting blades.

1 [ S —
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Basic Tool Descriptions:
Drill Bits

————r e
i

e
o el ol il

—{'wf'ul- Wood Auger bits

e

Bits come in all sizes and in various
shapes to address different needs.

Standard wood and meta bits

‘-l-' Woad Forstner bits

——— Wood spade hits
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Basic Tool Descriptions:
Hole Saw

Is the “hole saw” truly a saw, or is it
a drilling bit?
Maybe it is both...you be the judge.
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Easic Tool DescgiptiC
Miter Saw

ieces are beveled and
toformacomer.

very popular
ing at are not very
i or not) because it

Stway to make a 90°
other angle on
)

Some miter saws are mounted on rails
to allow them to cut wider pieces.

Not all miter saws are powered.
Siding miter saw can

aut much wider pieces
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Power Scroll Saw

The power scroll sawuses a fine
blade attached to alongarm
ocillating arm

The variable speed control, table
tilt, andwork-piece guide allows
extremely predse control.

Many users are lulled into
lowering their safety awareness
while using this ol because it
appears harmless. You must
remenber toresped the ol
and take all safety precautions.
Remember to use appropriae
blades for metal and wood
working.

Work piece gui de
Tabl etile adjus ment
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Variable speed control

Basic Tool Descriptions:
Pliers

Pliersare tools that have two

ﬁ: pivoting jaws designed for holding,

} bending, or cutting.

Pliers use mechanical adv antage to

-H:: apply extreme pressure to the work

piece.

- Using the wrong pliers for the job
doesn't often damage the tool but
often damage s the work piece and is

ol almost certain to frustrate the user.
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Basic Tool Descriptions:
Screw Drivers

N 'l

The term “Screw” refers toany cylindrical
fastener that utilizes spiral advancing
threads to penetrate and hold fast tothe

work piece. (A “bolt’ is similarbut requires|
“a mating “nuf’ to secure it.)
F — There are an infinite variety of sarews.
—E They vay in material, diameter, length,
t _ﬂthreads and thetype of head.
"~ When choosing a fastener for a design,
E—— consder: sdf tappingthread versus

machine thread, screw diameter, and
number of threads per inch.

L ]_ '.' '.\\‘ The appropriate driver shouldbe chosen
for the spedfic screwto avoid damage to

L
E | % W the screwand the driver.
I L —_—
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Basic Tool Descriptions:
Tap and Die

Ever wonder howthreads are put on
metal rods © makebolts orputinto a
work piece sothat amachine screwcan
be installed in the hole?

A“Tgp”is a ol used tocut treads into
an existing hole.

A*“Die” is used to aut threads ontoa rod.
Both operations require extreme
pressure when dealing with metal work
pieces. It is VERY important that you
begin with precisdy the correct hole size
or rod size. (Tablescan be found online but
prabably came with your tap & de set)

Use of “cutting fluid” will help.
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Basic Tool Descriptions: Files
and Sanding Tools

Orbita
Sander Removing sharp edges from both
wood and metal work pieces is very
im por tant.

Splinters and cuts (especially from
metal work pieces) can be very
dangerous.

Do not rely on others to be careful
when handiing a piece that you
made...just finish your job and make
it safe to handle.

—

R i Michie! Wicen2005

do rot distributewithou permisson

Sanding drum

Basic Tool Descriptions: Rotary
Tool

Rotary tools offer hobbyists a wide
variety of operations for small
projects.

There are dozens of available bit:

Speed Cortrd {
(thisone goes upto 30,000 rpm) for autting (metd or wood)
for sanding
rilling
‘ ching
dlishing. ..
- -
S A
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Basic Tool Descriptions:
Clamps

Clamps are used to grip, support,
compress, or join mechanical parts.

- T In the shop they are invaluable tools

e — to maximize safety and minimize
l I frustration...they firmly hold a work
— piece in place to free up the worker's

hands for other responsibilities.
Usually, it is best to clamp the work
Spring  Piece evenif you don't think it will be
Clamps necessary...just in case something
unexpected occurs that would
otherwise cause sudden movement

the work piece.
C-clamp by P
Qopyright: Michal Wienen, 2005
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Vice clamp

Basic Tool Descriptions:
Measuring Devices

M easuring tape
BE

T
Combination Square

Calipers
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Basic Tool Descriptions:
Soldering Iron

Soldering isthe process of fusing
metal parts with a low melting-
temperature alloy usually with the
intent of providing good electrical
% connection.
To solder, the parts that you wish to
join are heated with the soldering
iron or soldering gun. Special
material called “solder” is brought
into contact with the heated parts.
The solder melts and flows onto the
parts and is allowed to col.
Solder is meant to be an eledrical
connection, not a mechanical weld.
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Wire Stripper, Crimp Tool
and Screw Cutter

This mu lti-purpose set of pliers is very
helpful when wiring.
The wire stripping tool is gauged for
conmon wire sizes. Besure © usethe
correct size slot for the wire, oryou'll
wind up damaging the wire.
. . The crinp tool assists in attachin
Wire dripper “crimp‘pg)nnectors to te sti ppe%
wire.
Screw, boltcutter The screw cutter consists of a series of
. threaded holes. If you thread a
Crimp tool machin e sarew into the proper hole,
you can use the pliers to cut the screw
to the proper length.
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Basic Tool Descriptions:
Safety Equipment

The most e ffective safety tool is
education.
Unpredictable events WILL occur in
the shop. All workers and observers
should use eye protection and
hearing protection when warranted.
- All workers should know how to
4] respond to medical emergendes and

- where to find the first aid kit.
All workers should know the protocol
to respond to fires and where to find
related equipment.
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Basic Tool Descriptions:
Safety Equipment-con’t

Three pieces of equipment that are often

forgotten effect the safety of a workplace.

They are:
Dust Collection System emoves saw dust &
the bolis operating. Without one, operators
shoud wse adust mask.
A “Shop Vac” is a specid vacuumto remove
dwst and debris fom the shop area. Itis
important o remove saw dust from smooth
floors...itisaslippng hazard. It isalso
important o vacuum metal shavings soon so
that the rext person doesn't get hurt by them.
Itis very bad practce  sweep cuttings (meta
or wood) away from the work piece and work
area using your hand or by blowing them. A
small hand brushshould be used irstead.
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4.2 Shop Safety

Intentionally left blank
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Bell Work 4.2

In your journal...

(In 20-30 words) Is paper dangerous? Explain.
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Today’s Agenda

Discuss four general safety
guidelines

Discuss specific shop safety rules
Individually work on shop safety
worksheet (from information on
slides and hando uts)

Qopyright: Micheel Wigien, 2005

do rot distiibutewithou permisson

Work to Prevent Accidents

Itis difficult to protect yourself from every
possible accident...because you can’t
focus your attention on everything all the
time.

But it is VERY easy to minimize the
chance of being hurt while using tools.
Just know the safety rules and focus on
what you are doing...
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General Safety Guideline 1

Never horse around while you or anyone
nearby is working with tools.
Most tools are harder than human skinand 2
bones...and they often have sharp edges. It {
is simple, when soft material meets hard- - ‘
sharp material...the soft material loses. ’S/
Horsing around increases the likelihood of an . map
accident (throwing tools, juggling tools,
sword fighting with tools, pretending to
cut/hit someone, pushing people near tools,
are all very bad ideas).
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General Safety Guideline 2

If there is any chance
whatsoever of fragments from @~
the work piece or the tool
flying off, then the worker and
all observers need to wear ~
approved safety glasses.

The eye is incredibly delicate

and you don't have any to

spare.

ey
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General Safety Guideline 3

If you don't know the right/safe way
to use a tool...then don’'t use it.

Each student will have to be ‘“certified”
before using a tool.

That specific training will come soon.

A

Qpyright: Michal Wigen,2005
do rot distributewithou permisson

General Safety Guideline 4

Use the right toad for the job.

Using the wrong tool usually leads to
relying on excessive force and an .
unbalanced worker. The user is just :’ “
plain lucky if everything goes well.
Gambling with yours and other’s

safety is not acceptable.
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Note to Teacher

Teacher: The following two slides should be
replaced with safety rules and procedures
that are sanctioned and approved by your
school district. It is important that all
students pass a safety assessment that is
approved by your school district before
being in an area where tools are being
used.

Also, make sure to secure parental consent.
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General Shop Rules (part 1)

Every person that enters the tool/corstruction area:
must be tool and safety certified by the instructor or must be accompanied by
the istructor and,
must be familiar with the em ergency procedures.
Trafficaround the cors truction area is restricted to essential persomelonly. If you are
nat actively working on a project or actively preparing for a future one, then getou.
Strict cleanup pdicies will be enfarced to minimi ze distractiors and tripping hazards .
Ear protectionis not optional. Every person thatisin the work area mustwear hearing
protection when power wols are in use or when hrammering is in process.
Make sure you knrow where the start and stop buttonsare for any machire that you are
warking rear.
Always wse the proper tool @nd proper bif) for the job. If you are rot sure, then ask
the irstructar.
Do ot wear loose cl athing, wotk gloves, neckties, rings, bracelets, or other jewelry
that can become entangled with moving parts. Long hair MUST be kept in a bun (not a
ponytail) when using power ols.
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General Shop Rules (part 2)

All persors in the imm ediate vicinity must wear safety glasses when anyore is
drilling, cutting, hammering, or operating any other power tod .

Dust masks must be worn when sanding.

Clamps must be used when drilling or cutting  Never rely on sameone ése o hold
the work piece steady.

Any safety guards that come with the tod must be propetly used.

Unplug power tols as soon as you have finished using them. Do not leave the
station (even for one second) without first unplugging the ol.

Immed ately return any olyou were using to itsproper place before you leave your
waork station.

Ensure that the immediate work area isfree of clutter, distractiors, and hazards
befor plugging the tod in.

Before starting any tool verbally amounce to everyone in the shop “ready to cut”
and adlow time for anyone to object before you commence.

Qpyright: Michal Wigen,2005
do rot distributewithou permisson

Things you should consider every
time you begin work

Woodworking/ metalworking tools can be dangerous if not used properly.
If you don't know how tosafely inspecta tool for damage, then don't use
it. Never use an obviously damaged tool.

Make sure youunderstand instructions before atempting to use any tool or
g?g;in e Ask questions if you hawe any d oubts about doing the work
Read the owner's manual carefully.

The key to power tol safety is FEAR! Aways be RE SPECTFUL (dfraid) of
that tool and what it COULD do if that really renote possibility happened.
Do not let yourself get distracted from the work. Elininate possble
distractions before you begin working with a ol. If someoneis being a
distraction is it your responshility © ask the instructor to have them leave
the area.
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Things you should always avoid
when woodworking/metalworking

Avoid loo® clothing, unrestrained longhair, work glov es, neckties, rings, bracelets, orother
jewelry that can be come entangledwith moving pars. Ina nanosecond,clothing or haircanget
caught in a tool andsuck the ope rator into the path of the tool. Serious injuryis almost
guaranteed 1o follow. Long hair MUST be kept in abun when using power tools. DoNOT rely on
a ponytailto kee phair out of any power tool.

Avoid awkw ard o perations and hand positions whe re asudde nslip could cause your handto
move intothe cutting ool or blade. Never placea body part inthe path of atoolandnever push
directly towards aworking tol. If the tool slips,y ou don't want it to he ad sudd enly towards y ou.
Ify our hand should slip, you dor't wantit tomove suddenlyinto the tool.

Do not remove sawdust or cuttings from the cutting he ad by handw hile amachine is mnning.
Usea stick or brush when the machine has stopped moving .

Do not us compressed air toremove sawd ust, tumings, etc., from machines or clothing.

Do not leave machines runningunatte nde d (unless they are designed and inten ded to be
operate dwhile unatte nde d). Do notle ave amachine until the pow er is tumed of fand the
machinecomes to a com plete stop. Be sure to avoid injury when the tool is powered of fb ut still
in motion. Saws, drills,and similar tools can still wre ak a lot ofhavoc if you encoun ter their un-
powered bu tstill spinning moving parts.

Do not try to free astalled blade before tuming the poweroff.

Do not digractor startie an op e tor w hile he or she is usingw ood working eq uip ment.

Qpyright: Michal Wigen,2005
do rot distributewithou permisson

4.3 Written Safety Test

Intentionally left blank
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Bell Work 4.3

Study the General Safety Guidelines, General Shop Rules, and the
lists of things you should consider and avoid while woodworking or
metal working.

Be ready for a written test when the Bell sounds.
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Today’s Agenda

Take writte n shop safety test
Independently read tool
documentation to prepare for
tool/safety practical on Friday
Discuss practical features of tools
when everyone is finished with the
written shop safety test
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4.4 Common
Manufacturing Processes

Intentionally left blank
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Bell Work 4 .4

Individually look up answers to questions that you missed on the
writte n safety test. Neatly write the correct answer in the margin
next to the question.
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Today’'s Agenda

Ove rview of common ind ustrial
processes

Compare our shop processes to
those in industry

Practical instructions about the tools
used in this class
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Common Industrial Processes

Cold Forming Hot F or ming Pro@s®s Machining Sheet Metal Proes®s
Proceses Die Gasting Diill ing Laser Cuting
Cold Rl ling Sand Casting Reming CNCFabriation
Saking Extrus on Turning Bai ng
Bumishing For ging Milling Samping
Impact Extrusion  Powder M etd lurgy Grinding (Blanking, Drawing, Fier dng)
Chip Formation Welding

Heat Tr et ments Surfae Tret ments Rapid Prototyp ing

Anneding H etroplaing Sereolit hography

Temperi ng B etr oless Flating Laser Sinter ng

Direct Hardening Conve Son Coating Fused Deposition

Selective Hadaing  Thi n-ilm Qating olid Ground Quring

Diff uson Hardening ~ Thermd Spraying Ink Jet

Sress Relieving High Ener gy Treatments  Rgpi d Tooling

The handout to accompany this slide which briefly describes each
process has not yet been developed...thismight be a good
opportunity to do independent online research.
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Hands on Tool Demonstrations

Teacher: Arrange all the tools aound the room.
Using actud tools asvisud aids verbally describe each of the tools available for
the classto use.
After describing al the toolsallow the students o randomly visit every station
ard interact with the Unplugged todss.
You may want to madify the practical worksheet and have them arswer similar
questiors regardng each tod.
Use the slides rom4.1 as a guide.
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4.5 Safety Practical

Intentionally left blank
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Bell Work 4.5

Study notes and handouts to prepare for the
safety-todl practical exam.
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Today’'s Agenda

Individually complete the practical
shop tool-safety handout by visiting
each station and recording your
answer to the question.

Teacher: plan practical questions to
take equal time at each station. One
student per station. Change stations
every 2 minutes.
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