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To pic 4 (ver 1.0) Basic Project Skills-Production/SafetyBasic Project Skills-Production/SafetyBasic Project Skills-Production/SafetyBasic Project Skills-Production/Safety

Content of this module
❚Bell work 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 worksheet from information on slides
❚Bell work 4.3
❚Take written shop safety test
❚Prepare for safety-tool practical
❚Bell work 4.4
❚Overview indust ria l manufacturing processes
❚Prepare for safety-tool practical
❚Bell work 4.5
❚Complete safety-tool practical
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4.1 Basic Tool Descriptions

Intentionally left  b lank
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Bell Work 4.1

❚ Review the handout l isting the tools that a re avai lable  in th is class.
By each tool ind icate how famil ia r with the too l you are by wr iting
one of the fol lowing:

❘ No idea (indicati ng you have no idea what the tool is)
❘ Seen it used (indicating you have s een it used, but haven’t us ed i t yours elf)
❘ Used it (indicating you have pers onally used it at least once)
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Today’s AgendaToday’s AgendaToday’s AgendaToday’s Agenda

❚ Discuss var ious shop tools, the ir use
and the ir fea ture s
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Basic Tool Descriptions:
Drill

❚ Dri ll ing refe rs is the basic ope ration
of boring a  hole in a work
piece…usually by ro tating an
abrasive  b it in contact with the work
piece.

❚ The tool that supplies the sp inning
torque  is the “dri ll ”.  The tool that is
be ing spun and makes contact with
the work piece to remove  m aterial is
cal led t he “bit ”.
❙ There are other operations that use

sp inning tools including shaping,
routing, and sanding.

❙ There are drilling operations that do
not require a spinning b it.

Note: Keyless chuck
 (next slide shows a keyed chuck)
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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 configuration al lows the operator more
precise control  of the angle and depth of
the hole formation.

❚ Typically the speed is varied by adjusting
the belt drive system and the speed is not
variable during operation.

Note: Keyed chuck to
grip the bit



2

Copyright: Michael Wienen, 2005
do not dis tribute without  permission

Basic Tool Descriptions:
Drill Press

Depth Gauge and Stop Setting

Spee d adjusted by changing
the belt  arra ngement  on the pul leys

Til t a ngle of the ta ble
can be adjust ed
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Basic Tool Descriptions:
Drill Bits

❚ Bits come in al l sizes and in various
shapes to addre ss di fferent needs.

Wood Auger bits

Standard wood a nd metal bits

Wood Forstner  bits

Wood spa de  bits
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Basic Tool Descriptions:
Hand Saw

❚ Cutting is the process of penetra ting
a work p iece (usua lly with a sharp
blade ) to separate  it into parts.
❙ There are cutting operations that do

not require a blade (l ike using a
cutting torch or cutting with lasers).

❙ It is not necessary for the final parts
to be completely separable.

❚ Cutting b lades can opera te in a
single  dir ection (l ike a  k nife  or band
saw), by re ciprocating motion (l ike
hand saw and jigsaw) or by ro tation
(l ike  m iter  saw and tab le saw).

Copyright: Michael Wienen, 2005
do not dis tribute without  permission

Basic Tool Descriptions:
Hole Saw

❚ Is the  “hole  saw” tr uly a saw, or  is it
a dril ling b it?

❚ Maybe  it is bo th…you be the judge .
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Basic Tool Descriptions:
Jigsaw

❚ The Jigsaw (probably more corre ct
to say “saber  saw”) is a hand held
powe r tool  tha t uses reciprocat ing
motion.

❚ Not e that  m etal  cutting blades have
much finer tee th than the wood
cutting blades.
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Basic Tool Descriptions:
Miter Saw

❚ The term “Miter” refers to the process
where two pieces are beveled and
then joined to form a corner.

❚ Saws specif ically developed for
mitering, have become very popular
for cutting pieces that are not very
wide (whether the pieces will be
joined at their ends or not) because it
is often the easiest way to make a 90°
cut in a piece (or any other angle on
the end of the piece).

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

❚ Not all miter saws are powered.
Sliding miter saw can
cut much wider pieces
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Power Scroll Saw

❚ The power scroll saw uses a fine
blade attached to a long arm
oscil lating arm.

❚ The variable speed control, table
tilt, and work-piece guide allows
extremely precise control.

❚ Many users are lul led into
lowering their safety awareness
while using this tool  because it
appears harmless.  You must
remember to respect the tool
and take all safety precautions.

❚ Remember to use appropriate
blades for metal  and wood
working.Tabl e tile adjust me nt

Va riable speed control

Work pie ce gui de
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Basic Tool Descriptions:
Pliers

❚ Pl ier s a re too ls tha t have  t wo
pivoting jaws designed for holding,
bending, o r cutting.

❚ Pl ier s use mechanica l adv antage to
apply  extreme  pressure to the work
piece.

❚ Using the  wrong pliers for the job
doesn’t  o ften damage the  tool  but
often damages the work piece and is
almost certa in to  frustra te the  user.
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Basic Tool Descriptions:
Screw Drivers

❚ The term “Screw” refers to any cyl indrical
fastener that util izes spiral advancing
threads to penetrate and hold fast to the
work piece. (A “bolt” is similar but requires
a mating “nut” to secure it.)

❚ There are an infinite variety of screws.
They vary in material, diameter, length,
threads, and the type of head.

❚ When choosing a fastener for a design,
consider: sel f tapping thread versus
machine thread, screw diameter, and
number of threads per inch.

❚ The appropriate driver should be chosen
for the specific screw to avoid damage to
the screw and the driver.
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Basic Tool Descriptions:
Tap and Die

❚ Ever wonder how threads are put on
metal  rods to make bolts or put into a
work piece so that a machine screw can
be instal led in the hole?

❚ A “Tap” is a tool  used to cut threads into
an existing hole.

❚ A “Die” is used to cut threads onto a rod.
❚ Both operations require extreme

pressure when dealing with metal  work
pieces.  It is VERY important that you
begin with precisely the correct hole size
or rod size.  (Tables can be found online but
probably came with your tap & di e set.)

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

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

❚ Splinter s and cuts (especia lly from
meta l work p ieces) can be ve ry
dange rous.

❚ Do not re ly on others to be carefu l
when handling a piece tha t you
made…just fin ish your job and make
it  safe  to handle.

Sanding drum

Orbital
Sander
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Basic Tool Descriptions:  Rotary
Tool

❚ Rotar y tools offer hobbyists a wide
var iety o f ope rations for sma ll
projects.

❚ There  are dozens of a vailable bi t:
❙ for cutting (metal  or wood)
❙ for sanding
❙ for drilling
❙ for etching
❙ for polishing...

Speed Control
(this o ne goes up to 30,00 0 rpm)
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Basic Tool Descriptions:
Clamps

❚ Clam ps are used to grip , support,
compress, o r join mechanica l pa rts.

❚ In the shop they are  inva luable too ls
to m aximize sa fety and min im ize
frustr ation…they firmly hold a work
piece in place to free up the worke r’s
hands for  othe r responsib il ities.

❚ Usual ly, i t is best to clamp the work
piece even if you don’ t think it wil l be
necessar y…just in ca se  something
unexpected occurs that would
otherwise cause  sudden movement
by the work p iece.C-c lamp

Vic e clamp

Bar clamps

Spring
Clamps
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Basic Tool Descriptions:
Measuring Devices

Calipers

Combination S quare

Measuring ta pe
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Basic Tool Descriptions:
Soldering Iron

❚ So ldering is the process o f fusing
meta l pa rts with a low melting-
tempera ture  a lloy usua lly with the
intent of provid ing good electrical
connection.

❚ To solder, the  par ts that you wish to
join are  heated with t he soldering
ir on or soldering gun.  Special
mate ria l called “solder” is brought
into contact with t he heated part s.
The solder  m elts and flows onto the
pa rts and is allowed to  cool .

❚ So lder is meant to  be an ele ctr ical
connection, not a mechanical weld.
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Wire Stripper, Crimp Tool
and Screw Cutter

❚ This multi-purpose set of pliers is very
helpful when wiring.

❚ The wire stripping tool is gauged for
common wire sizes.  Be sure to use the
correct size slot for the wire, or you’l l
wind up damaging the wire.

❚ The crimp tool assists in attaching
“crimp” connectors to the stripped
wire.

❚ The screw cutter consists of a series of
threaded holes.  If you thread a
machine screw into the proper hole,
you can use the pliers to cut the screw
to the proper length.

Wire  st rippe r

Crimp tool

Screw, bolt c ut ter
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Basic Tool Descriptions:
Safety Equipment

❚ The most e ffective safe ty tool  is
education.

❚ Unpred ictab le events WILL occur  in
the shop.  All  workers and observer s
should use eye  prot ection and
hearing prote ct ion when warr anted.

❚ All  workers should know how to
respond to medical  emergencies and
where  to find the first aid ki t.

❚ All  workers should know the  pro tocol
to r espond to fi res 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 removes saw dust as
the tool is  operating.  Without one, operators
should us e a dus t mask.

❙ A “Shop Vac” is a speci al vacuum to remove
dus t and debris  from the s hop area.  It i s
important to remove s aw dust from smooth
floors…it i s a s lipping hazard.  It is also
important to vacuum metal shavings soon so
that the next person doesn’t get hurt by them.

❙ It is very bad prac tic e to sweep cuttings (metal
or wood) away from the work piece and work
area using your hand or by blowing them.  A
small hand brush should be used ins tead.
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4.2 Shop Safety

Intentionally left  b lank
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Bell Work 4.2

❚ In your journal ...

❚ (In 20-30 words) Is paper  dangerous? Exp lain.

Copyright: Michael Wienen, 2005
do not dis tribute without  permission

Today’s AgendaToday’s AgendaToday’s AgendaToday’s Agenda

❚ Discuss four genera l safety
guidelines

❚ Discuss speci fic shop sa fety ru les
❚ Individual ly work on shop sa fety

worksheet (from informa tion on
slides and handouts)
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Work to Prevent Accidents

❚ It is 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 too ls are harder than human skin and

bones…and they often have sharp edges.  I t
is simple, when soft mate rial  meet s hard-
sharp mate ria l…the so ft mater ial  loses.

❙ Horsing around incr eases the l ikel ihood of an
accident ( throwing tools, juggl ing too ls,
sword fighting with tools, pre tend ing to
cut/hi t someone, pushing people near too ls,
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 in credibly delicate

and you don’t have any to
spare.
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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 “cert ified”

before us ing  a tool.
❙ That spec if ic training will come soon.
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General Safety Guideline 4

❚ Use the right tool for the job.
❙ Using the wrong  tool usually leads to

relying on excessive force and an
unbalanced worker.  The user is  jus t
plain lu cky if  everything goes well.
Gamblin g 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/cons truction area:

• must be tool and s afety certif ied by the instruc tor or m ust be accompanied by
the ins tructor and,

• must be fami liar with the em ergency procedures.
• Traffi c around the cons truction area is restricted to essential personnel only.  If you are
not actively working on a projec t or ac tively preparing for a future one, then get out.

• Stric t cleanup pol icies will be enforced to minimi ze distractions  and tripping hazards .
• Ear protection is not optional.  Every person that i s in the work area m us t wear hearing
protec tion when power tools are in use or when hammering is in process .

• Make sure you know where the start and stop buttons are for any machine that you are
working near.

• Always use the proper tool (and proper bit) for the job. If you are not sure, then as k
the ins tructor.

• Do not wear loose cl othing, work gloves, neckties, rings, bracelets, or other jewelry
that can become entangled wi th moving parts. Long hai r MUST be kept in a bun (not a
ponytail) when using power tools.
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General Shop Rules (part 2)

❚ All persons  in the imm ediate v icinity must wear safety glass es when anyone i s
drilling, cutting, hammeri ng, or operating any other power tool .

❚ Dust m asks mus t be worn when s anding.
❚ Clamps must be used when drilling or cutting.  Never rel y on som eone els e to hold

the work piece s teady.
❚ Any safety guards that come with the tool must be properly used.
❚ Unplug power tools as soon as  you have finished using them.  Do not leave the

station (even for one second) without first unplugging the tool.
❚ Immedi atel y return any tool you were using to its proper place before you leave your

work station.
❚ Ensure that the immediate work area i s free of clutter, distractions , and hazards

before plugging the tool in.
❚ Before starti ng any tool verbally announce to everyone in the shop “ready to cut”

and allow time for anyone to object before you commence.
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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 to safely inspect a tool for damage, then don’t use

it. Never use an obviously damaged tool .
• Make sure you understand instructions before attempting to use any tool  or

machine. Ask questions if you have any doubts about doing the work
safely.

• Read the owner’s manual carefully.
• The key to power tool  safety is FEAR! Always be RESPECTFUL (afraid)  of

that tool  and what it COULD do if that really remote possibil ity happened.
• Do not let yourself get distracted from the work.  Eliminate possib le

distractions before you begin working with a tool .  If someone is being a
distraction is it your responsibi lity to ask the instructor to have them leave
the area.
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Things you should always avoid
when woodworking/metalworking

• Avoid loo se  clot hin g, unrest rain ed lon g h air,  wo rk glov es, n eckt ies, ring s, b ra celet s, o r o th er
je welr y th at  can  be com e en tan gle d wit h mo ving  pa rts.  In a  na nose cond , clo th ing or  ha ir ca n g et
cau ght  in  a too l an d su ck t he ope rat or  in to the  pa th  of  th e t oo l. S erio us in jur y is alm ost
gu arant eed  to  fo llow.  Lo ng hair  MUS T be kept  in  a b un  wh en using  po wer  t ools. Do NOT  r ely on
a pon yta il to  kee p h air  ou t of any po wer  to ol.

• Avoid awkw ard  o peratio ns a nd han d posit ions whe re a su dde n slip  cou ld cause you r han d t o
m ove int o t he cutt ing  to ol or blad e. Never  p lace a  bo dy par t in t he  pa th of a t oo l an d n ever  p ush
dir ect ly t owards a wo rkin g too l. I f the  t ool slips, y ou don ’t want  it  to  he ad sudd enly  to wards y ou.
I f y our  h and  sho uld slip, you  do n’t wan t it  t o m ove  sud den ly in to th e t ool.

• Do not  r em ove sawdu st or cut ting s fr om  t he cut ting  he ad by han d w hile a m ach ine is ru nn ing.
Use a  stick or  brush  wh en the  m achin e h as st opp ed mo ving .

• Do not  u se  com pressed  air  t o r em ove  sawd ust,  t urn ing s, et c.,  fr om  m achin es o r cloth ing.
• Do not  lea ve m ach ines ru nnin g u na tte nde d (un less t hey  are d esign ed and  int en ded  to  be

op erate d wh ile u na tte nde d) . Do  no t le ave a m ach ine unt il t he pow er is tu rn ed of f a nd the
m achin e co me s to  a com plet e st op.  Be  sure to avoid  in jur y wh en  th e t ool is po wered of f b ut still
in mo tion . Saws,  dr ills, a nd  simila r too ls can  still wre ak a  lot  o f h avoc if you enco un ter  t heir  un -
po wered bu t st ill spin ning  m ovin g p ar ts.

• Do not  t ry to fr ee a st alled blad e b efo re  tu rn ing  th e p owe r o ff .
• Do not  d ist ra ct o r star tle  an  op era tor  w hile he or she is usin g w ood working  eq uip men t.
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4.3 Written Safety Test

Intentionally left  b lank
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Bell Work 4.3

❚ St udy the General  Safe ty Guidel ines, General Shop Rule s,  and the
lists o f things you should consider and avo id whi le woodworking or
meta l working.

❚ Be ready for a  wri tten t est when the Be ll  sounds.
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Today’s AgendaToday’s AgendaToday’s AgendaToday’s Agenda

❚ Take written shop safety test
❚ Independent ly read too l

documentation to  prepare  for
too l/sa fe ty pra ctical  on Fr iday

❚ Discuss practical  features of too ls
when everyone is finished wit h the
written shop safety test
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4.4 Common
Manufacturing Processes

Intentionally left  b lank
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Bell Work 4.4

❚ Individual ly look up answers to questions that you missed on the
written safety te st.  Nea tly write  the cor rect answer in the marg in
next to the question.
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Today’s AgendaToday’s AgendaToday’s AgendaToday’s Agenda

❚ Ove rview of common industrial
processes

❚ Compare our shop processe s to
those in industry

❚ Practical  instr uctions about the too ls
used in t his cla ss
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Common Industrial Processes

Hot F orming P rocesses
Die Cas ting
Sand Cas ting
Ext rusi on
For ging
Powder Metal lurgy

Cold F orm ing
Processes
Cold Rol ling
Staking
Burnishing
Impact E xtrus ion

Sheet Metal P rocesses
Laser Cutting
CNC Fabr ication
Bendi ng
Stamping
  (Blanking, Drawing, Pier cing)
Welding

Heat Treat ments
Anneal ing
Temperi ng
Direct Hardening
Selective Har deni ng
Diff usion Hardening
Str ess  Relieving

Surf ace Treat ments
El ectr oplat ing
El ectr oless  Plating
Conver sion Coating
Thi n-Film  Coating
Ther mal  Spraying
High Ener gy Treatments

Machining
Drill ing
Reaming
Tur ning
Milling
Grinding
Chip Formation

❚ The handout t o accompany th is slide which briefly describes each
process has not yet been developed…this m ight be a  good
oppor tunity to  do independent online resea rch.

Rapid P rototyp ing
Stereolit hography
Laser Sinteri ng
Fused Depos ition
Solid Gr ound Cur ing
Ink Jet
Rapi d Tooling
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Hands on Tool Demonstrations

❚ Teacher: Arrange al l the tools around the room.
❙ Usi ng actual tools as v isual aids  verball y describe each of the tools available for

the clas s to use.
❙ After des cribi ng all the tools allow the students to randomly v isit every station

and interact with the Unplugged tool s.
❙ You may want to modify the prac ti cal  worksheet and have them  answer sim ilar

questions  regarding each tool.

❙ Use the slides from 4.1 as a guide.
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4.5 Safety Practical

Intentionally left  b lank

Copyright: Michael Wienen, 2005
do not dis tribute without  permission

Bell Work 4.5

❚ Study notes and handouts to prepare for the
safety-tool practical exam.
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Today’s AgendaToday’s AgendaToday’s AgendaToday’s Agenda

❚ Individual ly complete  the practica l
shop too l-safet y handout by visi ting
each sta tion and recording your
answer to  the question.

❚ Teache r: plan practica l questions to
take  equal time at ea ch station.  One
student per station.  Change  stat ions
eve ry 2 minut es.


