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INTRODUCTION

A .
A]most every prodyct known to man requires the use of maghines for its’

manufacture or for its de11very to the customer. Modern machupes anda\ood-
Without these tools,
While being basically

working tools have ma mass product1on methods possible.
the 1ife style we all [take for granted would not exist.
beneficial in their uses, these machines are potenfially hazardous' to the
persons operat1ng thefm. v Y.

Safety, applied [to procedures 1n a school or 1ndustr1a1 environment,
is often a matter of /common sense and good judgment. Modern machinery 1is
equxpped with.guards| and devices designed to protect the ‘bperator and make
operatxng the equxp:%nt as safe as possible.

guards and’other sa ety devices affond only 15% protect1on

However, statistics: show that
Thug, 85% of
all accidents in school and 1ndustr1a1 environments are due to a factor (or

Vs

factors). that cannot be guarded aga1nst by mechanxcal devices.—Most accidents
are a result of so 'one s thoughtlessness, carelessness, lack of knowledge,

.Safety is prin 1pa11y a matter of learning and fo1low1ng safe practices -
It is-much more a matter ‘of do's than fon'ts.
Some

and procedures at all times.

The basic text of thfs module provides general mach1ne information.

—spec1f1c pract1ces and precaut1ons conce#hed w1th the eff1c1ent operat1on

and use of most machine and woqdwork1ng tools in general use today -are also
‘discussed.:

§/are observed then needTess injuries
The 1aboratory phase will afforq

If these practxces and procedure
and- equipment damage can be greatly reduced.
_first-hand observatxon of the safety pracﬁﬁces apd precaut1ons presented

>

.
-

{Page 3)
List and describe the five general categonries of maghine tgols and‘cite"'
(ﬁage 4)

ine causes of worker

. Cite nine gemeral s‘afety' rules*that apply t‘o‘aH -mach"i“ne #001 s.,

at keast one safety hazard associated with each’category
Identify two types of turning machines and discuss

- i
‘ injury. (Page 6) c '
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10.

11.

12.

13.

P i

, ! - oo ' iﬂ..
List three types.of boring machines and discuss nine causes gf-worker
injury associated with the use of these machines. (Page 9) .

Name twe' general typés of m1111ng machines hnd describe nine causes of

_worker injury. (Page 12) ' /

N

Describe two types of planing machines and disguss nine causes of work
injury. (Page 16) T <

List four types of abrading mach1nes and d1scuss the safety aspects of
mounting, dressing, and using grinding wheels. (Page 16).

Identify twq types‘of sawing mach1nes and dxscuss the safety aspects of .
each (Page 20)

Descr1be general design features,-specific -control requ1rements, and
ma1ntenance and 1nspect1on procedures for woodworkTng _tools. (Page 25)
" Name the three types of circular saws and list thfee saféty features and

procedUres for each’type. (Page 27)
_Compare and contrast the hazards ard safety features associated with the

use of planers and jointers. (Page 33)

Describe the post s1gn1f1cant hazard.and one safety precaut1on associated

with tne use of (1) band saws, (2) shapers, (3) wood- lathes, and (4)

. power sandérs. (Page 36) . ~ -
Briefly degtribe three safety considerations for (1) proper dress, (2)
material® handling, (3) housekeeping, (4) electrical safety, and (5) gen-
eral safety, when using woodworking tools.. (Page 42) '
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®. ——— _ _SUBJECT MATTER

. . ']

pu— - - -
OBJECTIVE 1: Gite nine.general seféty rules that apply
to all machine tools.

—a

'Modern machine tools are equipped with guards and devices designed to
proteot the operator and to make gperating the equipment as safe as possible.
However ; most accidents aresdue to factors that cannot be guarded against by
mechanical devices. Most accidents are the result of some person's thought-
lessness, carelessness, lack of knowledge, or lack of consideration, Nine
basic safety rules should be understood and observed by anyone operat1n§‘any\\
machine tool: These rules are 1rsted below:

1. Never start a machine if ,the guard or guards have been removed or made \‘ ‘
inoperable as a result of a by, pass system- ‘

"Avoid wearing 1oose clothing.

+

Wear proper eye protRction, : - o 13: t
Keep machine coolant clean and free of debrjs.

Never make ad3ustments to a machineswhile it is running. o )

2

A, Never leave a running machine unattended.
. :

5

6

7

Use, brushes, vacuuﬁn eqqument or-special tools .to remove shav1ngs and
ch1ps . , >

8. Keep. aH work surfaces and areas’ c]ean ( . ‘
9. ‘U§e\ the oor‘rect hand teols when requ1red . . ' '

Following these” nme basig. safety rules for/machme tool safety will s1gn1f1-
cantly reduce the chances of 1n3ury Should arr injury be received, it should
be treated as a potent1a1 1nfect1on AT 'CUts and puncttires shoul‘d'be cleaned
thoroughly, ant1sept1c should be apphed, and tHe wound covered with a bandage

Any injury, however mi nor, shog]d be&reported to the instructor or superv1sor

,_' ACTIVITY 1:*
. . e ?

Name mne h:em{ to be checked or rules to be fol]owe¢

~ whén operatmg a machine fool . .
~- 1. ‘ ' . " ’ S ) " L. e t > \
V) i . L% s, ' ' z \

*Answers to Actrv1t1es appear ofgage 46

SH-24/Page 3
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' OBJECTIVE 22 List and describe the five general cate-

gories of machine tools and cite at least one safety hazard
associated with each category. '

According to" the Nat1ona1 Machine Tool- Builders. Assoc1at1on, a mach1ne
tool is defined as "a power -driven machine not portable by hand, used.to shape
or form metals and materials by cutting, 1mpact1ng, form1ng, eroding, deplat-
From this definition it is obvxous
There are some 200 basic types

Jing, or a combination of these processes.'
~ that machine tools vary in type and, de§1gn
, of machine tools in a broad range df sizes and conf1gurat1ons, with each type
having special work- hold1ng devices, tooling features and attachments. Before-
'attempting to operate any machine tool’, the operator should become f&n1L$ar "33

with the operat1pg mechanisms, procedures, and safety features. Machxne ‘tools

. may be generally categorized by the function they perform. Machine tool cate-

gories and a brief,description of each follow:

- ¢ ' Turning Machines. This category covers such machinas as eng1né

« Tathes, turret lathes, and automatic screw mgchines.
a device in whxch the work is rotating aghinst a cutting tool.
*Its fundtion is 'te change the size, shape, or finish of a re-
volving work piece, with an ddjustable cutting tool. Engine

+lathes are used for one~of-a-kind or short production runs,

while turret lathes and automatic screw machines are strictly
production machines.” Any piece of rotating equipment has
pinch points capable of crushing or pinching off fingers,

2 arms, toes, or other body parts.

Boring Machines. This category includes mach1nes used to cut
round holes into dr throudh materials. The drill press is the
most- common machine in this category. Lt uses a variety of .
Yo cutting tools that produce gredt quantities of chips. The _ ‘.

" ~

- _ '7 P . -

<

} , ’ ’ ) "
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‘ Cos operator must be .protgcted from these chi ps, . they fly from
+ ~ the machine as well as from the rotating parts. ‘.

. Milling Machines' Mx]léng machines are a group of machine toels
. uSed to produce machined surfaces by remeving a small amount &f -
material from the work piece. This 1s done by feeding the work-
piece into a rotating m1111ng cutter. The principal hazard in o >
using milling machines is that ‘of “injury to the fingers, hands,
" or arms, by contact with the cutter, . . !
Abrad1ﬁ> '

ing Machines. The grinding whee] and the grinding mach1ne
* are an important aspect of machining work. The grinding popera-y
tion depends upon the abrasive or cutting.qualities of Carborundum,
. corundum, emery, or othéer matarials that are bonded and formed

into a whee], or coated-on belts. Grinding machines vary in con-

"struction and design accordipng to the type of grinding work the - N
. machine is intended to handle. It should be remembered that-
grinding, and other abrasive processes are cutting processes. The
grinding wheel, or coated abrasive,-is a cutting tvol, and it is . .
.similar in fynction to a milling cutter or'a planer tool. The ‘
difference is-that tiny chips-are removed instead of large chips.
One potential hazard with grindind machines is the grinding wheel.
The wheels are easily cracked or broken, and because of their

A

. great operat1ng speed, there is always danger of broken pieces
’7 flying out'of  the machine. Other hazards include small particles - .
. from the stock getting thrown toward the operator. .+ :
. - . Sawing. Machines. These machines-have become an important factor ,

in machine work by providing stock cutting for other machine tool
-operations. The two, general types of sawing machines in use in-
clude power hacksaws and band saws. Their main functions include
cutting off stock, cutting stock'to length, o cutting difficult

_shapes. The potential hazard with sawing machines is phys1ca1 >~ . o
“contact with the saw b]ade v
» o’ -‘\ .

EEEE—— ACTIVITY 2:

Y ) N, . * ‘ .
: Name the five categdries of machine tools and list at
1eas} one safety‘hazard assoc?ated'wiEh each. .
- 1. >3 A
‘ L
2. _ .
| 3 i t

4, .

; ¥ su-24/Page 5 .




r x - :

- OBJECTIVE 3: 'identify two types of turning machines -

and discuss nine causes of worker injury. © s

variety of operations that. turning machines Perform make them useful

and necessarywmachine topls. The basic types of turnfhé.maghines include the

engine 1athel used prﬂﬁgﬁi]y to make one-of-a-kind or limfted productron parts. ' .

turret*lathes: and automatt¢ serew machines, both of which-are used for mass

proguction of parts. ‘ ' _ " ‘ )
These machines can be uséd safely oplj if the operator is aware of haz-

ards involved in their o jon. Safe wbrk habits should be developed in the - A

use of setups, chip breakers, guards (Figyres 1 and 2) and other protective .

.

METAL BAND

.

FACE PLATE g . 1 =
4 '
/
SN
' . ¢ - ¢ .
Figure 1. A metal band
around the face platé. .

- -

- . K . ®
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. oo . e ';device§ Worker injury on turn1ng ma-

’ ' chines is assoc1ated w1th such bad’ prac-
tices as hand brak1ng, ?1b1ng r1ght-
handed, us1ng a file that has an unpro- .
tected tang, or using a hand instead of a~”
stick to hold, emory cloth against the
work. Attempting to remave chips while
the machine,is in'bpgration or removing
the@ by hand under any circumstances, can
‘ead to injury.. A brush or a hookeg'rod
should be used to cjear the chips. Cali-
pering or gaging the job while the machine

' is ip operation can aTso cause ™juries.
. ' <) .r” . Injurfes can be caused by.contact
with rotating‘stock, that projects from

\ z<;// * turret lathes of screw machines, as shown '«

. ‘ in Figure 3. Other contact with projec--

. ' Figure 3. Contact with protrud- tions on work or stock, such as face
1ng machine parts can cayse ;
. . dangerous wrapping. platgs, chucks, or lathe dogs, especially

o , . . © those with projecting Set screws; is also
. dangerous. The hazard cau‘a' by Teaving the chuck wrench in the chuck can be.
: avoided by attach1ng a spré#hg to the wrench.

Hazards can be minimized if the followin ng safety precautions are fo]lowed

ot

| 1. Remove loose clothing, (neckt1es, long sleeves, and jewelry) before :
1 starting to work. ] ’}
- . 2. Protéctive eye wear should be worn at all t1mes

Remove “the chuck wrench Jmmed1ate1y-a($er adjustments are completed, and
start the lathe spindle by hand.

4. After shutiing off the maéhine, allow it to coast to a stop; qiver use a’

_ brake.
. N 5. Any defects 1d the mach1ne should be report;d 1mmed1ate1
6. - Be sure to understand the operat1on and safety precautions of the lathé
before attempting to operate it.
. 7 Never let someone else handle the starting switch for you.
L 8.. Do not d1;tract a person who is operat1ng a lathe.. ' o
‘ - 9, .Never oil, admt, or change the speed of a running laghe N

Y N ‘ SH-24/Page 7 -
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- 10.

1.
.- 12
BEEREY
14,
15.
16.

17.
18,
19.
20.
21,
22,
23.

.
Keep fingers‘away from all moving parts. ‘ ‘

Remove chips w1th a brusﬁ p11ers, or a,piece of wood; never use your
hands. . .

Stop the machine before measuring the workp1ece :
Keepswaste and rag% ‘away. from-mov1ng parts. - .
When making adjustments, be careful not to 1et a wrench sf1p

Do not-leave tools lying on the lathe. \

can ruin a workp1ece or damage the ljthe

Make sure the-lathe is properly set/;or'your work. Improper Se%tieszjl ’

Never throw«gears in or out while the lathe is running. 4 ,"

‘Makes suré all guards "and covers.are 1n their propér place.

Make sure the tailstdck is locked beﬁore starting the lathe.

A]ways put the lead screw. 1n‘peutra1 whenever you are not using the feeds
on the machine. :

A -

'Never hammer on the. 1athe bed

Never walk away and leave a 1athe running.
Keep the bedways free from grxt and shavifgs. = - hg

iThese sqfety precaut1ons shou]d be followed when using: turret lathes and

automatic screw mach1nes

< L

P ov1de effective quards araund all.revdlving stock.
Feed the bar stock through sections of piping to prevent wh1pp1ng p

Before gaging or changing work, move the turret back as far as possible i '

to reduce the hazard of injury from sharp tools. \\1
Frequently, clean the floor of cutting oil. .If machines splash oil

* provide metal streens to intercept the o0il. Provide nonslip floors in

-

Page

work areas around the machines.
v s .

¢

1

eesssesssse——  ACTIVITY 3: ————

What is the recommended hethod of safe chip removal from -

N .
an engine lathe? ] ~
i * N
. ‘ L)
. . . :
. 7
) ’ . »
3 . i . s
8/SH-24 ) ! '
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’ 1 OBJECTIVE 4: “Lis{“thtee types of boring machines and -
[y - . . ¢ . T Lo . \ DA
.- discuss nine cause\of, worker injury. associated with : -
R the use of these machines. R P g « i )
) D B .
T - . . ., o N o . "~ '
" .Drilling holes is one of the most Rasic of machining operations and ong

. that is ae’rformed frequently in a machine shoa'.‘ Safety is- the fjrst thing '
.~, that should be learnéd about drilling: maghine,s. Met{ai cutting requires-con-
. siderablue fiaed pressure of'the cutting edg'}e:;‘h drill press provides .thfs -
.pressure by hand gr’by power driye. T‘hé.grjmgry purpose of t&:a dri1.11 press.,
is to"drﬂl‘ holes, but it‘ can Bg us:ed ‘For"dthqr ogera‘tizus, sych as counter-
. boring,'spot facing, cobntersin’king,.reamiag and }agpin
processes to modify the drilled hole. - B ® -
Before operating.any ma.cme, the opera{or shéu]d .be'famifi;r "th the
ngme’s and ‘functions of all its partsy There are basically three types })f\
drill présses used for gener‘al drﬁ‘lin.g ﬁ)peratio s - the sen'sitive 'ar?ﬂ ;;ress
(Figure 4) ﬂs{ed for 11‘ght drilling; tﬁe,upright drill pres» used for heavy
duty decilling; and the raqfal drﬂ'l,p.r'esls .(Figure' 5) used to drill large
.heavy workpieces that are djﬁff’icu]t'to(n}oye.' ‘ '

’ « .

S.

-~

¢
, all of.-which are -

—




Y oL -_/ . . There. are several common causes of worker ] 4‘

. ' injury in drilling opefations. One of the most:

" compon causes is contact with the spindle or
tool. The ehclosure shown 1‘n,E1'ng:e 6 covers
the spindle aml drill, protecting the user from’
a ‘possible urap ifnjury that cauld occur if the‘.

rotatmg sp1nd1e caught loose “hair or c]othmg £
" The 'tool should not’ be touched while the’ quick- ™~
_Achange c1utch is in use; a simple, éjeeve guaf’d )

can Re wsed to p‘rotect the sp‘ndle Failure to Co
replace the guard over the speed change pulley N

or the gears creates a hazardous situation also. .
Leaving the key or.drift in the chuck is another . .

Eigure 6 )E'nc'losu.r‘eﬁfor dangerous practice. Insecure clamping of the .
- 7 sp1nd1e and dril?. work or failurg to clamp a ‘Small workpiece can
: ) o < , result in the worker's beirg struck by the work 4
' . 'as it flies out from the moving machine. Flying metal chips can cause injury, -
‘}s‘ can the e-peratdr $- sweepmg chips or try1ng\to remove long, spiral chips by -+
‘ E hand Hai? and c10th1ng, if allowed to f]y loose, can easily be caught in ma< ‘
chme parts and can draw, the operator into .hazardous contact.’

Injum‘es°can be-avoided 1'f the‘followihg safety precautions are oBgervede

~

,’:’_a I 1.7 Never told a smaH workp1ece by hand — use a clamp, a special holder, or
o ' ®Vvise. ’
. 2! “Watch that the P\and feed lever does not fly 1nto the face when adJustlng
- . - the column. - |
’ 3. . Use a brush instead of hands to clean chips off the machine. Never use |
. . an air jet for removing chips as this’ will cause the chips to fly at-a
- high ve10c1ty, and «cuts or eye injuries 'may result. Do not clean up
~ ' chips or wipe up oil w!ﬂe the machine*is running. P
i 4. Always remgve chuck keys and drifts before starting the drill press.
- 5. Never clean the taper in the 'spindle when the drill is runnﬁg, since
' . this could result in ‘broken fikgers or worse injuries. S
6. Never wear finger rings, wrist watches, arm'bands;, gloves, sweaters, or
Joose- clothing'around moving n1ach1 nery. . .
7._ Shirt sleeves should be rolled aRpve elbows. : '

8. Keep hair from being caught ig the drilT preés'spiqdle. s

\ N )
’ bl ‘/ 1 \1 / LN - ’ ‘

Page 18/SH-24
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~

. Ne try to remove material$ that have bgcome jammed while the spind]e‘

is re 01V1ng If the work becomes 1oose, stop the machine.

Keep the f100r c1ean around the machinery and 1mmed1ate1y c1eah . oil
sp111s .

vy ' .
Do not disturb a drill press operator wh11e he or she is operating a ma-
ch1ne

A}ways shut the power off when work has been comp]eted }
Use minimum feed pressure when the dﬁﬂ]] bit is @bout.to break through

the work. ‘s > -

& a

. “Have a negative rake when” dr1111ng brass and ‘bronze.

Never drill thin stock w1thout,proper support. ..
&lways weér an apron, and $tand,erect at the machinex

‘ Never stop the drill press spindle with the pands after the machine has

been turned off. Sharp chips often collect around the chuck orﬁ%gnd]e
Do not reach around, near, or behind a revolving drill.

When. removing taper shank drills with a drift, use a piece of wood under . .

the drills,so they will.not drop onto the toes. This practice will also
protect tfie drill points. : / ,

Remove burrs from a drilled workp1ece as soon as possible, since any sharp
edges or burrs can’ cause severe cuts./

When f1n1sH!d with a drill or other cutt1ng too1 wipe it clean with a
shop towel and store it properly.

g

#
‘

0ily shop: towe]s should be placed.in a closed metal contawner to prevent
a cluttered wogk ‘arex’ and to avoid a fire hazard.

Always wear safety goggles when operating~grilling machines.,

~

These additiona] guidelines-protect the life of the maching, and also pro-
tﬁe user. - .

Do not drill into the drill press tablé or viée

Occasionally interrupt the feed when drilling to break up the spiral chaP

., formed, so that it will n@t begin a whipping act1on and present a Mazar

Check the size and condition of drills and” reamers. Dull tools are un-
safe. . '

Avoid hammering on “the dr111 press tab]e except w1th a soft hammer to ad-
just the work. .

Do not overtax ?Ie todls used. Broken, overheated, or dull too]s will
sTow up product1on ~

A1ways remove ‘the drill when drilling beyond the f]utes‘ and clean out
the chips/ Do not allow them to g‘1e up and jam the drill.

A car dritl should not be run as fast as a h1gh-speed drill or it will

. Tose its temper.

»

b SH-24/Page 11
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7/
Do not leave tools lying on the drill press table.

When moving the head or table on sensitive drill presses, make sure a
safety clamp is set just below thestable or head on the column; this will
prevent the table from suddenly dropping if the columrt clamp is prema-
turely releated. )

10. vGuarﬁfﬁfﬁodriJing pulleys, belts, and all.exposed gegrs.

]

-

ACTIVITY 4 oossssssssssssssss

~ 'Name* five !Bmmon causes Qf'wO{ker injury associated with . "—;’///‘
drilling machinegg and list precautions that would hetlp
to avoid injury.
1.

O

SN

3

OBJECTIVE 5:  Name two general types of milling machines,

and describ%[nine causes of worker injury.
rd : ‘
The horizontal milling machine (Figure 7) and the vertical milling machine.

are two of the mo$t useful and versatile machine tools. Both machines use one

~

or more rotating milling cutters that have single or multiple éutfing edges.
The workpiece, which may be he[d in a vise, a fixture, or an-accessory, or may
be fastened'to the table, is fed into a revolving cutter. Equipped with proper
accessories, millipg machines are capable of performing a wide variety of op-
“erations sumb as dri11ing,,$eaming, boring, counterboring, and spot facing,
and of producing flat or contour surfaces, grooves, gear teeth, and hg]ica1
forms. . ' o
The'mi11in§ machine is not dangeroué to operate.if certain safeguards are ., i
; ’ * , ' . " : . , - .
Page 12/5H-24 ; : E o




installed and
if tpe operator

[

uses safe prac-

tices. How-

*

ever, there

are some haz-
. ards associated

with operating

milling ma-
LeRines. Some
¥ f;/ ‘ 1' : ~+ common gauses

. ; ) : gy, ? of worker in-

~Jury include

Figure 7. Horizontad—mT1%ng machine .
v without cutter enclesure. ° - failure to draw
. MR 3 a job back to

"a safe diswgnce in loading or unloadingﬁp¥ocedurési leaving hand tools on the

/ work table.‘rggching around the’ cutter- or hob to remove chips whiJe .the machine
is in motion, and Using a rag to cléan excess oil off the table while the cut-
ter i§.turning. Ledving the cutter*g&?osed after the job has been withdrawn
is a‘hqzardous'prac;ice*(see e;péséd,gutger in Figure 7). Using incorrectly-
drg;éed cuttgrs,aﬁd improperl} s&grjhé éyﬁters are'also bad practices. Using
a jig or vise that prevents close adjustment of the guard is inviting troublé,
as is pléc{nd the. jig or vise-lockihg §rrangeméhi in such a position that force
wmust be exerted toward the cutter,f There are many actions that should not be

attemptgd while the machine ?% bperattrg, especially calipefinq'or measuring

the work and ‘adjusting-the coolant flow. Attempting to remove a nut from the.
maEhine.arbor by applying power'isqanbther dahgefous practice. , )

' Some errors made through canﬁfessness or a desire to shortcut work proce-

dures‘can be costly when they result in an accident.’ Such errors include leav-

'-1ng hand tools_oﬁ the .table’, faiJintio,clamp work sdturely, and removing swarf
#ilings) by hand instead of with-a brush. Care]es;‘movements can result in
striking the_;utter with a hand o}‘ahrarm while setting up or adjusting a
stopped mach{ne. Loose dlothinéQand‘gloves are-an invitatqon to accidents when

. they'aré worn éround’nﬁlling machfnes. Guard%ng the cutter with an ené]osure

:san_help to prevent accidents. - . ’ ' 2

B \ - ' »
* Ll : ‘ SH-24/Page 13-
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Injuries can be preVented when us1ng milling machines 1f the following
gafety precaut1ons are observed - 1,

Wear appropr1ate c]oth1ng and approved safety goggles. .

Know how to stop-the machine quickly. (Never use your hand). '

See that the table is clean and dry before mounting ho]d1ng devices for

the-wqu .

Get help to 1ift and mount heavy attachments

(3

Be sure that the vise, index head taﬁ]stock or fixture is seturely
mounted to the table. ) .

6. _Check to seé that the workpiece .is fastened tight]y in the holding device.

Use a 1ead or so‘tahead'hammer to .set workp1ece ‘in -the v1se for setups.

Select and mount the proper cutter then check to see ‘that it revolves in
the proper direction. .

1
[

. 9. Use a rag to handle sharp cutters

10. Make surg the aroor, cutter and collars are c]ean before mounting them
he maéhine.

' .
11. Keeo f1ngers clear of‘the arbor hole when replacing the overarm.
12.. Be sure the gverarm is fastened secure]y -
13, Use only coQbect]y fitting wrenches on the mach1ne

14. Tighten the arbor nut by using a hand wrengh.

15. Select’the proper spindle speed, feed'rate, and depth’ot cut.

16. ‘Make certain that the table," the holding device, and the workpiece will
) clearg}he arbor and he arbor Support dur1ng the cut.

17. - Disendage the handles when the automatic feed is to be used.
18. Make adjustments only while ‘the machine is stopped.
19., Make measyrements only while the machiné is stopped. /
20. . Keep clear of the movinéfﬂotter NEVER reach over the cutter /™
Stop the cutter’and use a brush to remove ch1ps - do not use hands

22. Make sure no gne except the operator is inside the safety zone before
start1ng the machine. » »

23. Keep the f]oor around the machine free of chips and oil.
24, 'C]ean the machime and area with a brush- befbre 1eav1ng

L4

25. Use f1rst aid on any cut or scratch, no aatter how minor.

These guidelines should be fo]lowed with the use of the vertical milling

machine.* -

1. Do not attemot to operate the'machine until thoroughlx fam111ar with it.
When in doubt, ask for ‘assistance. ..

-
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2. Wear appropr1ate cTothing and goggles. y-

N ,
3. Get help to remove any heavy attachment like the vise, dividing head, ro- '
tary table, and so. on. .

4. pever handle a cutter with .bare hands. Use a piece of heavy cloth;for‘
protection. i

5. Use a small brush to nemove chips. Never brush chips with hands ) ,
6. Stqp the machine before attempt1ng to remove chips. 4 -?;,
7. Never reach over cﬁnear the-rotating cCutter. ’ '

8. Make sure that the holding device is'mounted solidly to the- table and that
; ¢ the work is held firmly. Spring or vibration can-cause thin cutters like
¢ - the s11tt1ng saw to shatter ,

9.- Do not talk to anyone wh11e dperdting the machine, nor allow anyone else .

v

to turn on the machine. - R .
10. No adJustments or medsurements should be made wh11e the cutter 1s rotat-
ing. , .
11. Kee; the floor ‘around the “hachine ctear-of chips and wipe up spilled. cuf-
\ -ting fluid immediately. : , .
12. Xnow how to stop the, machine quickly. ’ .
13. Do not permit work jipthes to’ become saturated w1th 0il and cutting flus

ids. Gyeasy clothing is a fire hazard

A .
14. Place all oily rags used to wipe down the machine in a metal.container
- that can be closed tightly. .

~ AR Y}

- ] ACTIVITY :':: — - 1

s The rotating%cutter on a mi¥ling machine is one of the most

>

dangerous areas associated with vertical and horizgnta]

milling machines. « List four safety precautions that should
“be observed to avoid injuries associated with the horizontal
. mi]ling cutter and three dretautfons when using the vertical

mil}ing machine., U ' ‘

A Y
¢ 1., Horizontal milling machine

A

al
2. Vertical milling maghine
e * ! _
— .
2 5
LY , t .
’ ,

e , . o [ /
¢ " .
% »~ :
14 A .
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OMJECTIVE & Describe two types of plandng mach1nes, and

discuss nine causes of work injury. - s
‘ . - The two genera]” types
v ‘ of pqan%ng machines include

. the planer and the shaper

(Fighre 8). Each machine

L u" N
PRAAD - l,
IO RN i} "

.8 . ¢
' :IEXHAUSTz" has the primary function of

produc1ng flat surfaces, w1th
the _planer being used on work
that is impracticable, to ma-
chine on a shaper or mi]]tng
i}« machine. Both machines use

a horizontal reciproca®ing

mot ion) (a]ternate forward
"and b&ckwarq_mot1on to per-
- form the work, but each ap-

(. R Co _.plies it in a different man-
. A ner. On a planer, for ex-
F1oure 8. Shaper guard with attachment for . ample, the work s fastened

chips to be exhausted through L,fle&1b1e hose‘ ofl the worktab]e or "platen,

which has a rec1procat1ng mot1on past the tool head The tool cuts on1y on

_ the cutting stroke of the platen (as it movés toward the re’i of the mach1ne)

and is he1d stat1onary except for the feeding movement 'Ihe opposite is true
of the shaper, in that the work is held on an adjustable worktable or in a vise

--fastened to the worktable The cutting to@l, which:is given a reciprocating.

mot16h,\pee1s off a chip on the cutting ﬁtroke At the end of the return
stroke, the Feed. Qperates to move the ‘table $and work)\the -desired. amount The
most common type of sh&per is the horizontal type, used for produc1ng f]at
angL]ar and contour mach1ned surfaces.. .

The cutting action of thé slotter, wh1ch is somet1mes called a vertical ¢
shaper, is s1m11ar to that of the shaper except that the tool rec1procates.§
vertically. The work may be fastened to a rotary table that camr be fed in a

circular, horitontaﬁ or long1tud1na1 direction for var1ous types of operations.

Slotters are general]y used for cutt1ng 1nterna] vert1ca1 surfaces, that may be
straight, angu]ar, or contoured. .

. > '
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‘ ‘ - The pr'lnc1pa1 hazards‘mth p]anﬁng machines are f]ymg chips and contact {
) ~with the cutt1ng tool. Other hazards also present potent1a1 for ph}s1ca1 in-
e *  ury. Some common causes of -worker injury include: the placement of hands ' *
between the to:?oand the work, Using bare hands when handling or feeling sharp
metal edges, and attempt1ng to mea\ure the job while the machine js running.
+ As with other nach1nqng, care should- be .taken to secure work properly, and to
create suff1c1ent»c1earance Riding the{job is a’d&ﬂ@'?ous practice and should
Tbe avoided-. Other causes of planing machine acc1dents are: com1ng 1n contact
- w1th revers1ng dogs, fatling to make sure thesgurrent is turned on wnen magnet1c Rt
chucks aré to be used and unsafely adjusting the tool holder on the cross head '
Accidents and injuries can be avoided .if the following safety precau 1ons

. n

are observed by users of the planer ) . ’ ‘

1. Guard the openings under the planer table. Do 'not place tools unde the
planer table or reach under it when the 'machine i§ in mot1oTz

Lﬁ 2. Always clamp the work securely onto the planer table. A

. 3. Check to-be sure the work will glear the cross ra11s and the housing be- °
fore starting the mach1ne

4. If possible, use c51p guards on the planer: If ch1o guard is not pro- ,
vided, the operator should be provided with, and required to wear, goggles'f
‘ ¢ 7 with strength tested lenses. ' o Ty

5. Stop the planer wheneVer making adjustments ;

6, Cover the exposed reverse dogs”on the side of the planer bed with a sheet
metal hous1ng, as they .may cause leg angd.-side ipjuries. ,
. 7. Locate each planer so that when the bed is ful Y, extended it will not Qe
/ within eighteen inches\of the wall or of a f1xed~eb3ect If there are

fewer than eighteen inches,, the area should be/closed off. N

8. Do not pile materials-so that they will be closer than e{ghteen inches to
. the end of the bed when it is fully extended.

°/ + 9. Equip planers with 3 U-shaped 'quard made of pipe, mounted in’ friction
bearirigs on the body of the machine, allowing the table to expand the -
guard fo its maximum travel. It has been found that this. setup ensures
maximum protection with a minimum of floor space. -

10. Before attempting to raise or lower the,cross trail, the operator should

R / make certain that the crossrajl clamps haV®=been loosened. When the cross
: rail has been set to tée desired height, thé\clamps shou]d be ‘securely b
. tightened. PREN ‘
11. The planer operator should make. sure that the cut tooTs are set in,
' such a posifion that, if they shift away from the , they will rise away ..
. . from:the cut and. not d1g into the work. , :
oy 12.  When the planer is. in motione the operator should nofrattempt to shift the -
‘ safety dogs, tighten jdewn the work or the tool, make any a justment to the

SH-24/Page 17
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planer or the work, s1t on the planer table or oil the p1aner oo . ’

13. Chigs should not be removed by hand or with a wiping rag. 'ﬁ suatable
brush should be used for this purpose. <

4

The following guidelines should be followed by workers usipgtthe shapér.

1. Make sure the work is_fastened securely before starting the machfhe The
machine should be "turned over" slowly at first to be sure: the tool and
head clear both the housing and the work. ! - -8

2. Remove all tools, such as’wrenches and oil cansy from the work1ng surface
‘ before starting the mach1ne :

3. Stop the machine before makxng any adJustments to the 1e th-pf the stroke
or_to the tool. : . n%&\ PRI

- N FPTARLC

Use chip gyards te. prevent other persons from be1ng struck. .

: 5. Do not allow the rear end of the ram at its maximum stroke to come within
eighteen ‘inches of a wall or a fixed-object.

« 6. Do net pile mater1als w1th1n eighteen 1anes of the max‘kﬁm Stroke of the
' end of the ram. . : . :

. ‘ 7. Operators should be provided hith, and riquired to wéar, goggles, unless /
the machine is provided with a chip guard: : . e

§.. Shaper operators should not wear gloves or loose or torn clothing.
9. Never touch the t001 clapper box, or workpiece while the machine is run-

- ~ning. . '
) " 10. Remo?e all, chips with a brush — never use the hands. . .

« ™

. \ R
. TACTIVITY 6 cosssses ‘ '

. . ) \ .

The principa) hazards with planing machines are physical

contact with the cutting tool and flying ch1ps
True _ ° A False _

= '

M . o

» . ~"

, OBJECTIVE 7: List four types of abrading machines and dis-
- -cdssGthe safety aspects of mounting, dressing, and using v i

i

'grinéing wheels.

W

. . " -
Gr1nders use an abrasive cutting tool to brlnq a workpiece to an accurate
- size and in some cases to produce a f1n1shed surface. In/the gr1nq1ng process,
e ’ the surface of ' the work is brought41nto contact with the revolving grinding
wheel: . The most common types: of grinderé are the -bench or pedestal type, the

. .
' - -
.
N - . «
. )
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[/
‘ ‘ surface type, the cylindrical grinder, and the cutter'end tool grinders.
Bench or pedeSstal gr1nders are used for offhand grinding and for the

-

sharpen1ng of cutting. tools such as cpisels, punches. drills, and lathe and . ,

shaper. tools. ' ) « .
Surface grinders hpe used to produce flat angutar, or contoured surfaces

\ .on a_workpiece. '
@alindrical grinders are used to produce internal and external diameters

that may be straight,.tapered, or contoured. f

. Cutter and tool grinders are generally used to sharpen milling machine cut-
T j " <
ters. . . 3

K Machine Xools that perform a grinding operation wilf use abrasive wheels,
,_abras1ve belts, abraS1ve disks, abrasdgve points, buff1ng whee]s, polishing
wheels, stroppers, 1app'ng machines, and so forth. .

Grinding wheels are safe ahd necessary cutting tools but £hey are not
unbreaiable ~ They must be handled, mounted, and used carefully and with ade-
quate protect1on “ The Amer1can National Standards Institute (ANSI) B7.1 Safe~
ty Requirements for- the Use, Tare, and Protettion of Abrgsive whegls" tells

. how to use wheels safely and with confidence. Be sure to follow the basic jn-
. X
structions below when mountting the wheel: " \\ )
1.. Select fhe correct wheel for yqur operat1on "Ring.test"* the wheel to
. be sure that it is not cracked. ’ ;. '

2. Never exceed the maximum safe speed established for the wheel. Be sure )
the machine speed 1s not excess1ve

3.. Never alter the hold in the wheel or force the wheel onto the spindle

Use clean, recessed matching f]anges at Teast one third the wheel diam-
eéter.

5. Use a clean, smoo§h1b1otter on each side of the wheel under each flange.
Tighten the nut’pnly enough to hold the wheel firmly.
Adjust thé wheel guard and wear saf;ty glasses or a face shield (see Fig-

ure 9) before starting the wheel. - .
’ When using the wpeel, follow these precautions: . -
’ . ) c A

" *To perform a ring test, insert a pipe or similar metal obJect through the
mounting hole., Gehtly tap the wheel with another metal’ obJect #n at least
three places equally spaced around the wheel. If the same ringing noise is
heard after each tap, the wheel is probably not cracked. If, however, a dull
sound or thud is heard, t“f wheel is cracked and should not %e used.

N -
— . -
’
-
. i
i >
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Adjust the dust hood and the
coolant pozzle.” On a bench or
a floorstand grinder, keep the
work rest adjusted within 1/18"
of the wheel face (periphery).

Stand aside and.allow the wheel
to run idle a full minute before
starting to grind.

.

True the wheel if it is not run-
nimg true. (Truing a wheel is-
the operation of removing any
high spot$ on the wheel, thereby

the spindle.)

Make grinding contact without
"bumping” or impact.’

Grind only ofi the face of a
straight wheel. Use disk wheels’
for side grinding. Light side
grinding is permitted on the cup

. . :
- Figurg 9. Face shields-can protect
the machine ogperator.

-

. . . or the saucer wheel.
6. Never force arinding_so that the motor slows noticeably or the work gets
hot.
: é
7. Protec+ thé wheel when not in use. Store safe]ylif removed from grinding
machine. . C
7

, bressjng a wheel 1% the operation of removing th& dull grains and metal
particles. This operation e;ﬁoses the sharp cutting edges of the abrasive
grains to make the wheel cut better and more safely Grinding wheel dressers -
are wsed for this purpos€. " ~
The chief ace1deﬁt§§assoc1ated with grinding machines include eye 1nJur1es

due to f1y1na particles; injuries from contact with the revolving wheels, disks,
or belts; amd injuries due to bursting abrasive wheels. Inhalation of dust
generated in the grinding or do]ishing process constitutes ; health hazard un-
less the gninding is done “wet" (water. dripping on the wheel) or unless the
dust is removed by ;’suitéble exhaust system. Injuries due to bursting wheels
have been greatly reduced in_recent years because of improved wheels and a bet-
ter undeﬁétanﬂinq of their use, but when accidents occur they are usually seri-
ous. Cawtioh on the part of the operator is needed if abras1ve wheels are to

" be operatedaéafely The following general prekautions should be observed when

’ . '

operating grinding mach1nes
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. RN ,
Aiways wear goggles or an eye shield when performxhg any grinding opera-
tion, .

Never put a wheel on the'grinder bafore checking it for soundness (use

the ring test). . Destroy wheels that are not sqund. kS

.- Because‘{i is not gJways possible to check the whee] on the grinder each

time it is usedy, i is considered a good practice to stand to the side of
the machine when it is first turned on_ and until it reaches operating
speed. This will keep the operator cfgar of f]y]ng p1etes if &ne whee]

!hatters

Do not attempt to- .use a grxnder unless the wheel guards are in p]ace and

securely fastened. - ,

If the grinding operation is to be performed dry, do not forget to hook

up the exhaust attachment before starting.

Check the machine thorough]y before using it. Lubhicate ii according to.
the manufacturer's specifications. .
Keep hands clear of the rotating grinding wheel.. d

Never force work against-the grinding wheel. (See Figure 10.)

*
Figyre 10. Never force work against the érinding wheel.

. [ .
/g:’,Always i}op the machine before making measurements or agjustments.

10.

Make sure that the wheel is clear of the work before starting the machine.

SH-24/Page 21~
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llf/ If a magnetic chuck is uSed make sure that Nt is hold1ng the work solid-

P ly before starting to grind. . . . 1 .
“12. If an automatic feed is to be used, run the work through one cycle by
. hand. This procedure will ensure that there is- adequate clearance and
that the dogs are adJusted properly ..
S — ACTIVI'!:Y 7: —
e — . .
Circle the correct answer. ~ . '
\ The single most important item of personal protective
equipmen£ that should be used while operating grinding
machines is: . . ’ '
a. Eye goggles or, eye shield.
b Gloves.
c.. Steel-toed shoes.
~d None of the above.
OBJECTIVE 8: ,.Idedtify two types of sawing machine and
’ discuss the safety aspects of each. /
Sawing machihes make up an important part
- of today's machine tools. The two main types in,
r{general use are the power hacksaw and the metal
cutting band saw. '

; The power hacksaw (Figure 11) is used for
cutting various kinds, sizeés, and shapes of met-
al to length. They aré available in wet- or
dry-cutting types and in a wide range bf styles
and sizes. Power hacksaws operate on the prin-

* ciple of a reciprocating stroke.‘ On the cutting
"stroke, the saw blade engages the metal, remov-
Y. ing small chips. At the end of the stroke, the)

saw blade<is raised slightly ard moves back to

Figure 11.
power hacksaw.

Typical -
begin another cutting stroke,

The principal hazards are physical contact
. ' with the blade or injuries resulting from

°
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l ‘ _ .
, handh"ng Tong and heavy stock~ InJur1es can be avoxded however, 1f the fol- . )
Towing safety precautions are observed . . T
1. Mount work in the saw only when the saw is stopped ’ £ .

2. Support protruding ends of. long pieces to jprevent them from fa111ng and.
-;taus1ng 1nJury

5§

3. Hang a cloth oyer protrud1ng ends of long pieces to help prevent others
from running info the ends. , a

Be sure that saw blades are in,good condition. - ' . ’ AR
WhEn raxsxng the saw frame, alway$ use the handle prquded ‘ v
Do not bend over the $aw frame while the machxne is rqnnxng

I
Avoid getting. the hands in the area of the saw blade wb11e the saw is . ;
running.

8. Be careful to avoid cutting the hands on the burrs at the ends of parts
thatfare cut off. ,The burrs may he removed with a file. - v

9. Wear approved safety goggles at all t1mes when operating the machine. .

/

The band saw is a machine tool that

ploys a flexible saw blade dgriven in a con-

tinuous Toop around two wheelsy It embloys a
continudus cutting action that can cut through L.

v

many materials, from 2inc to asbestos, and even

through difficult-to-cut metals. ™

Band saws are availabYe in vertical models

(Figure 12) and horizontal models, Such opera-
tions as shaping,’slotting, and cut-off opera-
tions can be perf6rmed by both types. Hd@ever, P
the horizontal band saw is used mainly for cut-g
off and cdt-to-length operations, while the‘ :
vertical band saw is usgdy?er a much wider range

of sawing Operat1ons including cutt1ng metal to

s ~desired contours. .AS with the power hacksdw,

g \*, A the principal hazard of band saws.is physical -

. | . contact with the blade. If the following safe- °
\J & / ty precautions‘are observed, injuries can be
'\\\’\ﬁ\\\‘~\,J " avoided: ‘

Figure 12. Typical .- ¥

AY

band saw. . A .

.
W
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Klways wear safety goggles at all times when sawing.

. ) N » N ~
Keep the worktable clean, e5pecia11y the T-s]ots, by ripoqug the chrips

- with a brush.

After the chips have been brushed away, wipe the worktable w1th an oily
rag to preVent rust. ’ .

Kéep the ,door sings around band saw wheeTs c]osed a} all times.

. A]wayg adjust the saw-blade guard open1ng, slxght]y above_the metal thick=
_ness to be cut, with thg,power off.~ .

v

6. .Hold short workpieces in a workholding f1xture keep f1ngers at least

6-8"_away from the cutting band.

Use the proper saw blade, blade tension, and cutting speed for the material
be1ng cut.

Provide sufficient workxng'space around the macjhne :» four feet at front
and back, three feet on each 'side. ‘

Do no’-allow more than one person to oberage a machine at’ the same time.
Fotlow the manufacturer's ope\f}dng and ma¥ntenant®manuals.

Replace dull bands., '

Inspect butt welds carefully before mountingsthe saw band to the mach1ne
Use the proper saw blade width for the radius to be cuE.

Wear ghleves,when+handling bands.

Have “tuts and bru1ses treateﬁ immediately.

Remo¥2,hurrs ﬁ;om cut workp1eces, they can cayse serious -cuts.: , e
If* the machine is equipped w1th a blower, make sure that it points away

> from the operators.

On machines with power- orktables; make sure- thSt’al] workholdxng fix-
tures are secure and proper] pqs1t1dﬁed .

'If uncertain about the satup or about some aspect of the cuttxng 4peration,

have it checked before proceeding.

Use a stick to rémove, short pieces of.
blade.

m the area close to Ehe

-
t

— ACTIVITY 8:
! primary hdzard with sawing machines 'égﬁpysical con-
tact-with the ’ . -

Id
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© ... . . WOODWORKING TOQL SAFETY

OBJECTIVE 9:  Describe general design features, specific .7
control requirements, and maintenance and-inspection pro-" . -

cedupes for woodworking tools.
ﬁ*‘ ».\\'
Some machinery has begn designed to be effect1ve1y used for both meta]

L4 A

and woodworktng activities. A band saw is an examp]e of one of these tools..
Other mach1nery has been spec1f1ca11y designed for use by either woodworkers'
or-metal-workers. -Woodworking tools are often considered more hazardous to .
wo‘kers because they require the worker to be very close to the various mechan-
jcal cu¢t1ng devic€s and turning parts.

) Statistics hgyg_peen gathered thet 1dent1fy two types of woodworklng tools
1nvolved in.,a significant majority of acc1dents in school shops These tools
are Jo1nters and saws using circular blades, both of which are frequently used
by manyworkers. Because these tools have been identified as being among the
most hazardous, extra caution should be taken when using them.

Current OSHA regu]at1ons for*woodworking tools can be found in 29 CFR
1910.213. A summary ¢f some’ of the general safety fsatures that’ shou]d be

looked for ‘inclydes the following: , )
1. Mathines should be capable of h1gme with the largest Qe? size

.without " 1b1e vibration " (vibration you can feel).
2.:. Arbors and mandrels should have a “f1rm and secure bearing and be free
from p]ay -

3: Automat1c -cutoff saws must have mechan1sms that a]low the operator to con-

‘tr‘ﬂ each stroke. -

shr tables should have cast 1ug§‘that limit the size of the

» 4. Saw
bl at can be mounted.
5. Fences on circulargsaws must,remaln parallel t the blade at.all times
‘ and must be secureqy fastened fo the table or table assembly
' 6. Machines should be provided with disconnect switches that can be locked ‘
in the "off" positdon. ' N
’ 7. Portab]e machines operating on more than 90 volts must have separate ground
o w1res and polarized plugs. , .
* 8. Hhen performing activities that requ1re the standard guard to be removéd, »

. . combs (feather boards), or suitable jigs should be prov1ded .
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Many safgty features are designed around the conKrol mechanisms for the - .}
various machines. Some of these deviges and requirements include:

, 1. Cutoff controls should be within easy reach without the operator hav1ng
to Teave his or her position.

2. A 1ock1ng type belt shifter, or equivalent positive device, should be o/
found on belt- or shaft-driven.devices. : . ' '
.37 Mechanisms should be installed to prevent automatic restarts after power
&~ failure. .
"~ 4. Positive protection must be provided on e1ectr1ca11y,powered machines to
make them inoperative during repa1rs . 0y
5, Feed Tolls or other movable parts should be covered or guarded to prevent :
-—\\ the operator from - comtacting hazardous points.
j‘\ Inspection and maintenahce procedures shou]d be performed periodically.
racks im tools, dull tools, badly set or improperly adjusted saw blades are
items to check for. Dull or improperly adjusted knives or ‘Jtting heads should
also be looked for, as these tog present hazards Tools with such deficien-
cies work poorly and may break fey may bind the p1ece be1ng cut, or they may
even throw the ’
-» . work back the =
operator. Lubri- ‘
cation require- ,
ments Jfor all
tools should. be
. observed. Pdsh
sticks and blocks
. (Figure 13) of ‘
Figure 13. Push stick (A); push.block (B). various sizes . )
should be avail-
) able to assist the stock through the cutting operation. Keepxng the mach1ne -
and the surround1ng-area ‘free of sawdust 1s also very 1mportant
*«Specific safety precautions that relate to individual p1eces of equipment
‘will be identified as they are discussed. : )
asssssssssessssmn ~ ACTIVITY §: — G
- 1. . Cirgylar saw arbors and blades may be at, some angte ‘

other than straight up and down as long as

.
. ,
. . } . .

(%4 -
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‘. ¢ a. the piece be1ng~cut is less than 2" thick.
- - b.  push sticks are- -available.
. c. the fence re@a1ns paraldlel to the blade.r
. 2. A11 woodworking todls should have ,
A " a.  push sticks ‘available at the work site. \\‘sﬁﬁh\
b. cutoff cdhtro]s.w1th1n1!§ch reach for the op-
erator R ) :
_ c. .al2" "safety: zone around them. . -
- ' ORJECTIVE 10: . Mame the threeltypes of circular saws 1
and 11st three. safety features and procedures for

RN | each type. ...

A, C1rcu1ar saws . are those that use aaround or circular blade for cutting.
The three common types 1nc1ude the table saw, rad1a1 arm saw, and the partable
.circular.saw (Figure 14). ~ . = E .

. ‘Other variations ex1st, including swing and sliding-cutoff saws and mo-

. . torjiea Witer boxes. A1l variations use a round blade attached to an arbor

s (shaft) through the cehter of the blade. " Cutting is possible as a result of a
hibh-sbeed‘matﬁr that spins tht ambor and blade. These saws are common in con-
struction and industry; inzfarm and home ‘shops. Since any item used infre- é
quent1y has ‘a. tehdency to be’ taken for granted By its operator, anyone.-uting a

) power saw should be part1cuTar1y careful Momentary relaxation of proper safe-

ty procedures can mean ser1ous 1n3ury Spec1f1c safety precaut1ons associated
with each of the three most common types will be descr1bed

- - \ ) *
- # ,
oo . . -
N , ,

LIN -

' § , : } * N . ‘ .
° ML N
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HANOLE FOR 8XTENDING
OR RETRACTING GUARD

OVER BLADE

Page 28SH-24

. Radial arm saw.,

s - .
CRANK FOR l ’

¢

HEIGHT ADUUSTMENT

C. Portable eircular saw.

Figure 14. Thﬁég ixpgs of circular saws.
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. « TABLE SAW : \ o ' ) : .

The table saw (shown in Figure 15) is sometimes called a bench saw. It
'is one of the basic machines,fon\wopdworking, and a wide range of procesees
can be performed on.it. "These pro-
. \ cesses include crosscutting, ripping,
‘ miterihg, chamfering, and rabbeting. ~
With attachments, the machine can per-;—
form cone'gutting, tapering, dadoing,
sanding, sheping, and molding cutting. " e
This machime demands the complete re-
spett of the operator if it is to be

used safely. This respect inecludes

an understanding of what can be done, b
and what should not be attempted on
the machine. o
There are two basdc'types of ta-
. - * : ble saws, the tilting table and the
.‘ F1gur§}~]lséc,r(a); :?iht:b;ﬁuzzvj’ngszgve tilting arbor. For making cer::ain
. ' ' - with fingers. angular cuts, either the table or the
' ) A/i b]ade must tilt. The tilting arbor .
s recommended for accuraey, convenience, and safety. Sizes of table saws are
e desxgnated by the diameter of the blade, such as 8", 10", or 12". Blades are
. des1gned for specific cuts, such as rip, crosscut, and planer. Combinatién -
o - blades are used for general- purpose sawing. The r1p blade 1s effective ONLY:
for r1pp1ng just as' the crosscut is ONLY for cutting across the grain. . THEY
SHOULD NOT BE USED INTERCHANGEABLY. The.planer blade is hollow ground and is

used for making very accurate cuts in joinery.

The,combination blade does -both _

crosseutting and ripping satisfactorily. For safety, always use the proper
blade for the job to,be done. . T~ ,
‘//fgfety in table saw operation requires proper -guards. The following is a
list of guard1ng requ1rements that should be utilized:,
P‘ 1. Table saws must be provided with a’hood guard that covers the saw at all
: times. -
2. The standard hood guard may be 1mpract1cal when rabbet1ng and dadoing. - In
this case, an effective guarding procedure 'is to use a jig to hold the |,
‘ work, keeping the hands away from the table.

. \
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S P Never reach "over a revo]vxng sawf/;astead bring the cut piece-back
around the s1de of*the machine. .
4. Keep finggrs away from the saw blade at a{!'t1mes . , (//
‘AMlways keep the guard and splitter in placé unless_this is impossible for
, the kind of cut being made. ; . K
6. If the cut being.made does not penn1t use’ of , the regular guard, use a Fea-~
. ther bpard or a special guard. A feather board is a pieceof board with
. blade-width slots cut in it, uUsed as a temporary guard.
*7. When crosscutting with the miter gage, nev L use the fence for a stop un--">
- less a ¢learante block is used. A fence féikn accessory used for guiding
the workpiece. 1Y L7
8. Always push the stock.through with a pysh stick when ripping stock that
cannot be fed safely by hdnd. v S
9. Never stand directly behind. thk blade. !,
"¢ 107 Always: use a sharp blade. ' .

11. When ripping, place the jointeg edge against the fence( ‘
12. kKeep the Saw tab1e~c1ean Remove all scraps with a brush. -

13. Remove r1ngs, watches, and other items that might catch in the saw. nﬂgéc_
garments with short or tight sleeves. A

14. Use the proper saw blade® fd\r the operation being performed. e ’

15. Always hold the stock firmly against the miter gage when crosscutt1ng,
and against the~r1pp1ng fence when ripping. ,

16: Be tertain the fence }S c]amped securely. -
17. " When a helper assists, the helper should not'pull the stock.
18, Do not saw warped material. '

19. If stock must be 1owered onto the revolving blade for.certain cuts, use
stops and guards. Never have hands in line with the blade. .

RADTAL ARM SAW

The radial arm saw (Figure 16) can be thought of as an upside-down ,table
saw. [he motor and blade are suspendeqd above the work rather than ‘below it.
In this position the blade can be rdised, lowereld, turned, and tilted to make
an assortmen} of cuts. The actual operation'of the saw is frequently done with
one hand by &sing a handle to gently pull the motor through the work. The di-
rection of the cut is such that the blade helps to feed itself, and little ef-

“fort is reguired by the op

Nunerous attachments are used on the radial arm saw, 1nc1ud1ng the dado

head, shaper, sander, drill, and saber saw.
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Figure 16. When using_the'rad1a1
arm saw, keep-hands well away’ For safe operation, the radial arm

—
-

n

(ST -

//
1A

The radial arm saw is especially |
convenient for certain cuts because the
stock rematns §tatioqary on the table.
Ripping operations, however, can also be
completed by Potating the blade parallel
to the fence and carefully pushing the:
stock into the blade. It is~more dan-
gerous to use the.radial arm saw for p
ripping than to use the table saw, so if
there is a choice, ‘the table-saw should
be useq to perform these operqtions.

from the cutting blade. * - saw must be equipped with the following

-0 - ’ # features: *
An ubpér'hood to enclose the top portion of the blade down to a point that
will include the end of the saw arbor. The. sides of the lower exposed
portion of the blade must be guarded, to the full diameter of the blade,
by -a.device that automatically adjusts to the thickness of the stock being
cut. ‘

Anti-kiékback dogs on both sides of the saw designea‘fs\egdbfae adequate
holding power for all thicknesses of material being cut, if the saw is
used “for ripping. ’ ‘ .

An adjustable stop, 1imiting forward travel of the blade to the distance
necessary to compYete a cut in repetitive operations. -

A head that automatically raturns to its starting position.

Marking on the hood showing the.directidn of saw rotation. In addition,
a permanent label must be affixed te the rear of the guard reading "DANGER.
DO NOT RIP OR PLOUGH FROM THIS END." . . U

2

The following safety precautions should be observed for safe operation of

the radial arm saw. * o

1.

oW N

()]

Always kéep the safety guard and the dnti-kickback device in position. ’
Make sure the clamps and locking handles are tighé.
Make sure the stock to be cut is held tightly against the fence.

For crosscutting, dadoing, and similar operations, pull the saw into the
work. : . .

8
Return the saw to the rear of the table after_each cut, and lock it in
place. o

For ripping, ﬁake sure that the blade is rotating’upwérds toward you. Use
' 9

—_—
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the anti-kickback device to hold work firmly against the table. Feed the
stock from the end opposite the anti-kickback device.

Keep hands away from the danger area — “that is, the path of the saw b]ade

Be sure the power is off and the saw is not rotating beféie mak1ng any

adjustments.
10. Always use a sharp blade br cutter. .
11. Allow the saw to reach full speed before making a cut.

12. Before turning on.the power, hold the saw to prevent 1t from’ coming for-
ward. * .

13. The saw tends to feed itself into the work. Therefore, it may be neces-
sary to regulate the rate of cutting by holding back the saw:

! A
14. Use a brush or stick to keep the table clear of all scraps and sawdust.

o . f
PORTABLE CIRCULAR SAU —

- \

Hand- held, portab]e c1rcu1ar*3aws are easy to use, accurate fast-cuttxng, ',

and Qotent1a11y very dangerous. Before using one of these saws observe the
followipg safety precautions: -

1. Check the position of the lower guardl It should be coveﬁing the portion
of.the blade below the-stage that rests on the stock being cut. It should
move freely and not be locked in the up position,,exposing the blade.

.. Make sure all adjusting mechanisms for depth of cut, and angle of cut are
secured. .

Examine the condition of the blade: it sHou]d be sharp, not cracked or

chipped, and}shou]d be tightened securely to the arbor.

Portable ciycular saws are picked up and'help by the bui1t-in handle that
contains the start switch orttrigger. Newer models are equipped with a safety
éuttbn that must be depressed at the same time as the trigger, to start the
motor. Tﬁi§ feature prevents accidental starting. Other safety proEedures ~
include makihg sure the power cord is clear of the blade, and having the stock
supported in a manner that will eliminate any binding during the cug

Using fxrcular -saws correctly and carefu]]y can increase the life of the
tool and reduce the chances of accidents for the operator. - Additional infaorma-

. tion concerning this equxpment can usuadly be feund in owner and servicing man- -

uals, which should be kept available at all times.

.

¢
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Read each statement and decide if it is true fgr: A) ta- .
ble saws, &) radial arm Saws, pr*t) portable circuyar Saws.
If the statement §s correct for more than one saw ‘type,
put-each letter appropriate in the blank provideq.

1. _Angi-kickback devices should be found an these

4 .

SAwWS. ,

Cutting occurs from the top of the=piece of
stock. . . ]
The stock remains stationary during the cut- -
tiﬁb operation.

Push sticks .are used during the r1pp1ng pro-
cess.

The blade and motor move as the cut is made.
Best for- r1pp1ng operat1ons )

k.‘/\ )

bt

OBJECTIVE 11: : Compare and cgntrast the hazards and safe-
ty features associated with the use of planers and jointers.

- N ..~ .
Any piece of equipment that uses a rotating shaft or arbor is a poten-

tially dangeérous tool. When razor-sharp blades are attdthed to those high-
speed shafts, an increased element of danger is added. Planers and jointers
use these sharp knife-1like blades as, their cutting tools. 4

s

PLANERS

"

A planer is a machine that removes wood from the sirface of the stock un-’
“til a desired thickngss is achieved (Figure 17).
o~ . Comﬁon sizes of planers include 12", 24", .dnd 36", and these dimensions
refer to the width of stock tﬁ?% can be accommodated. Stock such as glued-up
+ 4 table tops can be surfaced in Warger machines, saving Heurs of wopk with the
hand plane. Usually the only adjustment to be made in the operation of the
planer is for depth of cut. Light cuts generally produte smoother surfaces
than heavy cuts\ The stock is fed into the throat of the machine, which then

[+

¥
4 .
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self-feeds as it smooths the surface. When

the cut is completed, the s§3§5/1§ released
on the opposite side of the mdchine.

Well-guarded, the machine is usually
safe to operate, but it is extremely noisy.
When it is running,. it is important thdt op- ¢+
~ efators of other machines double their ef-
forts at concentrating on their opwn work.
OnL1ly clean, naﬂ-fregQumber should be run
through the planer. A nicked blade makes

-

sharpening a major operation.

Figure 17. A single-surface

planer. Note .that there. is :

no gap between the surface be equipped with the following guards:

' of the material being planed 4

and. the entrance to the cut-
terhead of the planer..

For safe operation: wood planers should

’

Cutting heads and saws must be guarded with metal — minimum 1/16" thick
sheet metal or 3/16" thick cast'iron. .

. Feed rolls must be quarded by a hood or by a guitable guérd that will pre-
_vent the operator's hands from coming into cohtact with the in-running
rolls. -

Planers that can accept multiple pieces of wood simu]taneoﬁs]y must be
provided with-either sectfonal infeed rolls that provide contact pressure
on feed stock or with suitable section kickback finger devices at the in-
feed end. :

These safety precautions should be followed during the operation of a wood
phaner. ' .
1.7 Always wear approved eye-pﬁotection devices. ' ' o

2. Be sure that the warkpiece meets the minimum length requirements of the
machine. This Jength 4s equal to the distance from the infeed roliers to
the delivery rollere, plus two inches. . .

Never allow any part of the body to pass beyond the -front edge of the ta-

ble hed'when the machine is in operation or when the power supply is turned -~
on. Use a push bar, if necessary, to help a stalled piece pass into the
delivery rollers. . S

- ' d
4. —Stand to one side of the machine when the unit is in operation to avoid
being struck by objects that may be thrown bac%,_§\ts'

5. Be sure that the workpiece is free of nonwood objects‘such as nails or
screws before.attempting to process it in the machine.

N

T4

»
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6. Check the grain direction on the face of the mater1a1 to be surfaced to
[ be sure that it points toward you. -

7. Set the initial depth of cut by measuring the maximum thickness of the
workpiece and then setting the table to a depth thickness 1/16 to 1/8 inch
less than this thickness.

JOINTERS

/
//f ) The jointer is -

~ « the mechanical
(//’ equivalent of the
: . hand plane (Figure
18). Basically, it
-1 smooths and

‘GUARD IN REST - .
straightens faces

POSITION COVERING

¢ CUTTI E :
CUTTING BLADES and- edges of wood,

but it can also cut
rabbets, bevels,
chamfers, and ta-
pers. The working -
part is the gqutter
head. This is usu-
ally equipped with
three knives, ;hazﬁ:_
ened like plane
irons, thet,igrn at speede of between 3,500 and 6,000 revolutions per minute
(rpm). This speed accounts for, the smoothness of the cut. The depth of the
cut is determined by the blade setting, and depends on the type of cut made

and ;he_k1nd of wood used) The main hazard associated with the jointer is
physica] contact with the cutter head. Guarding (as shown 1n Figure 18) can
he]p to prevent this. ' ‘ ‘ . ,

Figure 18, A jointer.

Safety requ1rements for Jo1nters include the fol1owfng, -

1. Hand-fed'with horizontal head — knives on the cylindrical cutting head
should project no more than 1/8 inch beyond the cylinder.

2. Table openings — clearance between rear table and cutter head must be 1/8
inch maximum. Table throat opening (when-tables are set with each other
for zero cut) must be two and a half inche¥ maximum,.

’
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" Horizontal head - An automatic guard covering the head on the working
side of the fenge, and a guard covering the head behind the fence.

Vertical head — An exhaust hood or other guard completely enclosing,the
revolving head, except for a slot of the width ‘necessary to perform the
work. -
These safety precautions should be observed in the operation of the
Jjointer: T . ’ ’
1. Always.wear approved eye-protection‘devices.
2. Be sure guards are in position and operative before starting the machine.
3. Do net attempt to joint any surface less than eight inches long.
4

Use a push stick whenever the size of the worlpiece brings fingers within
four inches of the cutterhead.

e sure the cutterhead knives are sharp.
Keep the jointer tables free of all objécts when the machine is in use.

Be sure all loose clothing and hair is secured before turning the machine
on.

The fac£ that while the stock is being cut the blades are above the table,
and thus could qu1ck1y and easily remove fxngers or dther body-parts, makes
Jo1nters very hazardous to use. Properly used, they are time- and 1abor-
savers; 1mproper1y'used, they become deadly instruments.

’ ’ : [ —_——

——— ACTIVITY 11: S ———

_’

0f the planer and jointer,,which tool usually 1s consi-

L)

dered more dangerbus, and why?i (Answer in one“?éntence )

. ' L
OBJECTIVE 12:  Describe the moSt-significant hazard and- ]
one safety precaution associated with the use of I} band

Saws , Zﬁ’shapers, 3) wood" l3thes, and 4) power sanders.

BAND SAW .

The woodcufting band saw is a very versatile machine. It has a continuous
blade traveling around two wheels like a flat belt against two pulleys. The
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\ ‘ o . - blade travels so that the cyt is continu-
/- ous and downward against the table. It

cuts curves ang straight lines in thin or
thick stock (see Figure 19). &

¢

-
Blades come in various widths and
with different numbers of teeth per inch.
In .general, a-blade as wide’ as possible,
/ and with.as fe;’teeth as the stock will
% a]low,‘;hou1d e used. The thinner the
» material, the more teeth needed.
Band saws should be equipped with
< the following safety devices:
1.  An’'enclosure for the entire ﬂ$‘de
) == except for the working portion.
-~ ‘ . ‘ 2. An enclosure for i wheels.
? . ' - * e, b “I 3 3 ’
. Fdgure 19. The band saw cutsy' ¥ 3. A t995‘°0 contral,dev1ce.,
curves .and straight lines 4. A suitable guard on its running feed
'in thin or thick stock. rolls.
‘ ! A band saw cuts so fast and so ®asily that the user must be careful not
to get his or her fingers too close to the blade. To avoid injuries‘yhen using ..
( the band saw, the fo11ow1ng safety precautions should be observed:
1. Be sure the blade is sharp, a?d positioned correctly with respect to blade
\ supports and guides. - ) : )
Have all guards and gther safety dev1ces in pos1t1on : ¥
3. Wear approved eye protection. ‘ _ -
4. Keep both sides of the saw table clear. A clear work area provides less
chance of accidents. Also, if the blade ‘of the saw breaks, it can fly
out to the right side of the” machine.
5. Adjust the guidepost so that 1t is not more than 1/8" above the workp1ece
. 6., Make no adjustments whnle the blade is running. -
: . Use a push stick when making through cuts on sma]l pieces —~
8. Stop the mach1n; before attempt1ng to pu]l a workp1ece out of an 1ncom-
plete cut. '
et 9. Avoid exCessive twisting of the blade, which\causes ‘friction between the *
blade and the blade guides. " .

10. Be sure that round or 1rregu1ar1y shaped pieces are firmly sypported by
) the table dur1ng cutt1ng, to avoid possible blade kinking and breakage

"
. (I .
“
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. The shapeq (Figure 20) is primarily used
for edge ::utting on stratght and curved bieces, _
for makmg decoratwe edges and mo]dmgs, for‘ . '
produtmg Jomts andsfor--grooving, fluting,

and np@eding. wh1l,e moskof the wosk is done - .
on fhe edge of stock, the shaper- can also be, ’
S@d for ?ace shap1n% Fhis relatively simple
machine can do a wide ‘variety of operatmgs
depending- upon the kind of cutters avaﬂ-

- able. However the shaper is re]atwe]y dan-

gerous'because it operates at high speeds aﬂd :
its cutters’are d1f-f1cu-lt to’ guard/ Shapérs

“ .

are made in many types and srzes, and may be

«Figure 20. Single- Sp1nd1e ' - .
. ' wood shaper-. ) either single- sp1nd1efrdr double sp1nd1e, he "
double-spindle shape is used pr1marﬂy '

* «.’ ’\" ) T ‘- . ‘e
‘ . . furniture factor1es A

These are the g'ua.rd\?rf' g requirement for wood shapers: R ‘ ’

1."" Cutting heads must be ericlosed with a cage or with adrtab]e guards of . | z
a diameter at 7east as great as ‘the diameter of the cltter rning de- e
vices of ]eafeher or of other materjal attached to the spindle are'not ac- .
C"ptab]e ," .

'“-2 - S1 ngle cutter

., # 3. Double-spindle
spind]e.

nives in shaper heads must be prdper]y ba’]ance'd‘o Co .7

safety precautions f‘g wood shap!rs-z o ' .

.

: These are

.” ‘Wheneyep possible, mstaH ‘the cutter so the bottom of the stock is sha
. .. In th®s way the stock will caver mosg #f the cutter -and act as a guard

2.° Make sure the cutter is loclbd securely to the.spindle. { '
3. Always, pos1t1on the left fence so that it will suppo-rt the wor that has
passed the, cutters. . ‘ A

"4. Adjust the spindle for carrect height and then ock it in, pos1t1on Ro-
tate the spindle by hand ‘to make sure 1t clears all guards, fences 3n’d

. sa forth. "\ . . g, Co
9 5. Check the du‘ectwp of rotat1en by snapping the switch on and off watch sty
e‘ - as the cutfers comé to rest. ALWAYS FEED AGAINST THE CUTTING EDGE; THAT .

IS, FEED THE WORK INTO AHE CUTTERS IN THE DIRECTION OPROSITE TO CUTTER ‘RO- -

TA ION Some shapers\have a reversing switch so that the spindle can be

ro‘ted,e1th‘qg clockwise or countercloekwise. : ) .
R N - -
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. .6, Examine the. stock carefully before”-cuttﬁg, to make sure it is. free of -

- defects. Never cut throu* a loose knot or through stock that.is cracked
' ~or sp]lt ‘ C
, . 7. Hold the stock down and agamst the fence with ﬁe hands on"top of the
. + - material, yet out of range of the cutters. ’ - ,
' Use, guards, jigs, and clamping devices _whenever poss1b1e . ) %

9. Always use a.depth collar when shaping-irregular work.  Put a guide pin
in t e table to start the cutting. v .

10. Do not set spring hold- down“c1ips too tightly. against the work. Use just

i . enough tension to hold the work against the fence.
11. .For contour work, when depth collars and a gu1de pin are used’we opera-
tor must swing the work inte the cutters. _Jt is a good idea keep the
s stock in motion in {the direction of feed. g .t
e 12, Neven shane a.piece| shorter than 10 1nches e,
WOOD. LATHES - - - S ’
Unlike any.other machine car;nonlj/ founo in nonconmegcial shops, tﬁe wood

lathe can produce a completely finished prodoct In most woadworking machines,
] . the too] s cutting edges travel-at a high rate of speed while the workp1ece ' .
o - .. moves slowly .intd dnd through the rotating cuttimg edges. In the wood 1athe, '
. the cutting too] remams relatively stat1onary while the workpiece rotates rap- -
idly past it. " In normal operation, the 1athe produCes rounded designs such as
\_," “table legs, spindles, and bowls. '

[
L

+ These are the guardmg requirements for wood 1athes ™ e -

RS Cutting heads must be covered ds completely as poss1b1e by hoo/@ or . .
-, shieWds, hinged to the machines so that they can be ‘thrown back’ for ad-
” Justlng

- » N

- 2. Shoe lasts and spoke ]athes doweling machines, and wood heel” turn1ng
-lathes of the rotat1ng-kn1fe type must have hoods. covering the cutter
> b]ades, except at cmtact points.

' 3. Lathes used for turning- pleces of stock he‘oﬂ]y between the two centers
~ must have long curved guards extending over the top of the lathe, to pre-
vent workp1eces from being thrown.out of the lathe if they become 1oose

’ These are the safety precautions for wood lathes: . , - .
L. Always wedrdq face shield when operat1ng the lathe. . ) |
o Ro11 up s‘e&s and secure them, and remoye all hand jewelry. )
. 3. Secure or remove any loase c1oth1ng that might become entanqlei-lp the v
. lathe. ~

» 4. ~Always operate the machine at the s]owest possib peed hen beginning L5
' . work. - A . .o
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5. When work on the lathe is complete for an 1nd1v1duat//perat1on, return the
speed setting to its low-speed posit1on

6. Rotate the workpiece in the machine’ by hand before turn1ng the power on.
This allows the clearance between the workpiece and the tool rest to be
checked. It is also a test of the secureness of the workpiece

*7. Be sure that glued material is secured before attempt1ng to turn it.
. whenever possible, pre-shape workpiéces before attempt1ng to turn them
! 9. “Avoid high iiindle speeds for large-diameter workpieces. . »

10. - At the first sign of any unusual, v1brat/on, turn the 1§ﬂhe off. Deter-
mine the cause of the vibration.before restarting.

11. Use dust-collecting equipment when operating the lathe; or wear a suit-
able dust filtering face mask. . a

12: Keep the tool rest wﬁfh1n 1/8 inch of the surface of the workpiece being
cut, -

13:- Stop the mach1ne before making any adjustments.

14. Check the tool rest and the tailstock clamps frequently dur]ng operation,.
because vibration can cause them to- loosen.

15. Always support the turning topl with the tool rest, apd keep the cutt1n§
edge of the tool as close to the tool rest as poss1b1e R

16. Select turn1ng stock that is stra1ght grained and free from defects such
as knots and checks.

17.

Do no eave tools,an the 1dthe bed during \turning operations. Vibration
) em to ”walk of f* the bed and fall to jthe floor, _with the pos-
injury to the operator. (
POWER SANDERS® : .

\\\Ihere are several types of power sanders, including disk,,belt drum,
spindle, and sheet types. Al1 use abrasive paper or cloth and se; it in motion-
in such a manner as to remove wood from the workpiece in preparat on for fin-
ishing. Belt and d1§h sanding machines are the most commonly used machines.

Although separate disk sandergare fajrly common, belt sandeﬁs'are often
part of the disk-belt combination machines.* In combination units, both tMe
disk and belt are driven by a single motor via belts and pulleys. The disk
sander cons1sts of a metal disk to which a cigfcular sheet of coated abrasive
is attached A tiltable table is attached to the front of the machine to sup-

" port the workpiece. The sanding disk is, surrounded with a hous1ng that d0ub1es

- as a guard for the protection of. the operator and as part of the dgﬁ}-collect-
ihg system., Dust-producing equipment of th;s type should a1ways be provided
With a dust-collecting vacuum system.

‘
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‘ _The belt port1on of the machme consists of an abraswe coated cloth belt

that travels-over two ‘drums and a platen. One drum is f1xed in position aAd

is- driven by the motor, while the other drum is' adjustable to allow for belt’

~

tens1on1ng, remova], or tracklng

)

w

These guarding requirements app]y to sand1ng machines:

1. Self-feed sanding machines require a semicylipdrical guard to protect op-
erator's hands from theffin-running rolls. The guard must-be of heavy ma-
/ tarial, well secured to the frame carrying-the rolls, so as to stay in
/ . adJustment for any - thickness of stock. The'bettom of the guard should

.come down to within 3/8 inch of the conta

it touches" the stock

face of the feed roll where
R 3

2. Drum sanders require an exhaust hood (or other guard if no exhaust system

aboye the table. -

ln t

C e~ is necessary), and a guard to, enc]o Hthe revolving drum, except that por-
) tion of the drum above the tab1en KA LE .
5 3. D1sk sanders require ‘an enclos isk *except for the portion of the dfsk

i

”

4, Be]t sanders require guards at each nip p01nt where the sanding belt runs

3. Use only the uppe?' left qdadraﬂt of the dwslffor sar.ng
- rant tends to }ift the workp1ece and force sawdust up 1nto the air. '
4. Keep the machiné table free of dbjects that might "walk off“ the table °
- ) /dUTTﬂg the operat1én because -of- wghrat1on § \
5. Check-the disk pefore operatzun tdﬁbe sure it is secure]y adbe d.
6: After adhering an abrasivé tq.'the disk, jog the mach1ne before turning it
on comp]e’ly, to test the adherence of the disk. )
The f0110w1ng are the safety precaut1ons for the stat1onary belt.sander:
1. Always wear approved'e e-prb%ect1dh qev1ces while operating this machine.
2. Maintain at least three inches between fingers and the abrasive belt.
3. Keep the table free of objects that m1ghth"wa1k off" during qperat1on _
4. When tracking thq,be]t Jjog-the machine to prov1de moyement. Do not turn -
the unit on fu]]y until track1ng has been completed. . N
. 5. Always check to see that the uﬁt is locked when” in the ve,rt1ca1 posxtmn
’ +Tighten locknut “if necessary. N
- »
}f’ § 6. uUsea push stick when doing.face sanding on the-machine. ! L

onto a puTley.

-The unused part of the. sand1ng bel't must be guarded

: aga1nst accidental contact

+

. - .

1}

-~ N
These are the safety precaum1ons for tﬁivd1sk sander St

1. Always wear approved éye protect1on,wh11é&rgerat1ng this machine.

Only sand work thdt prov1des hdequaﬁe~ H?B nce (at least three’inches)
for the f1ngers <y ' ) '

The r1ght quad- ’
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l-----y-f-q- ACTIVITY 12: Seem—
! ‘Match.the statement to. the tool (or tgols) it best :
desqr1bes.} (Put the 1etter(s) representing the too] \
, in the blank.) N '
A. Band saw. o
’ B.  Shaper. - . L . ~—— .
’ C. Wood lathe.
D. Power sander. ., . .
1., Creates a fine dust during use. R
) " 2. Never use workpiece less than 10 inches.
) - ) Cutter heads are difficult to guard.
s . 4 Guide posts are,not more than 1/8" above
workpiece.-
5.  MWorkpiece moves, cutting tool remains .
D - relatively still.
6. Cuts stock quickly, using a blade sedvel -
- .  ing over two wheels. .
. ‘7. Maintain at least three inches between
' where the stock is held and the work surface.
- 8. Use safety glasses, goggles, or face shield. &.
. - e 9. (’gtock is fed into cutters opposite to the.cutter
X = ' otation. } . )
v . _;;__ 167 Low operating speed used when firstqcuts are ’
* made.
, ) . e 2 -
' : OBJECTIVE 13: Briefly describe at least three safety con-
' .siderations for 1) proper dress, 2) materials hand11nq, 3)
housekeeping;-g)’éiectrical safety, and 5) general safety when \
* ‘ using woodwofking_tooTs. . ‘

Safety in a machine or woodworking shop requires more than just a Q’owl-
_edge of the safety procedures assoc1ated with the various mechan1ca1 devices.
five other areas shou]d be considered for a greater degree of safety for op-
erators and their fellow workers. These areas include 1) proper dress, 2) - . ’
mater1a1s handling, 3) housekeeping, 4) efectrical safety, and 5) general

safety
' Page 42/SH-24 . - ' .
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o DRESS CONSTDERATIONS -

4 ‘ Dressing appropriately for any work situation is important. When work-
ing with machinery it becomes even more‘importgnt.' S@fety glasses, goggles,
or face shields are n9cessa}y in many situations to protect against flying
debris as workpieces are Modified., Loose or imprdperly-fittedPc]othipg‘should
be avoided. Pants legs should not be so long that they could be. a tripping -~
hazards Other items, such as neckties, loose jéaelry,'énd unbuttoned shirt
$leeves are inviting trouble. The proper footwear shodﬁd include shoes with’
thxét' sturdy s5$es, or with steel toes, depending on the type of work being
done. Keeping ha1r away from machinery with hair nets*or visors, and.keeping
hands clean and grease-free are also important prec§ut1ons.

- ~

. - '
~ ° MATERTAL HANDLING CONSTDERATIONS

n

1. Two persons should carry long p1eces of material.

2.7Tse the_muscles of the legs and knees to 1ift heavy objects. Do not Tift .
with the back muscles-to do so could result in painful-back 1nj‘T'es

3. Observe caution when-carrying planks or other obJects across wet or other-’
wise slippery fogting. -

’ ~ 4. Learn to watch footing; avoid objects .that could be a tripping hazard.

- -

&

HOUSEKEEPING CONSIDERATIONS

L 3

. "1. Stack materials and equipment néatly. o ,
. «2. Keep aisles, walkways, and areas around machinery c1ear of too]s, materi- .
als, and debris. . y

A 3. To prevent fires and reduce hazards that cause acc1dents, d1spose of
scraps -and rubbish daxly .

- 4. JKeep tables of machxnes and othﬁr work surfaces free of tools and mater1-

. als. ‘
ELECTRICAL couswemwns o
N
1. Every machine should have a clearly identified "stop” switch within easy
. access of the operator. A

2. Every machine should have *sconnect swifch‘, or some means of keeping
the machine inoperative wh repa™s or adjustments are being made.

3. Make 5ure the machine is properly grounded before attempting to operate
a'lt . . . r ~

hd .
,
‘ .
¢ ¢
-~ - - . -
.
.
, -
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'GENERAL SAFETY CONSIDERATIONS . g )

The following is a list of general safetj rules to be observed around
machines in the shop or on the Job site. Observing these-rules will help to
‘prevent injuries. ' '

1. Always walk — do not run.
2. Never talk to anyone who_is working with a machine. (See Figure 21.)

Pl 2 .

o8

.
et

- | 9 B
\1 r ¢§. =~ ‘ ’
rod [ ngl\"
B -~

Figure 21. Never talk to anyone who is working with a machine.

LR ] -
[ o
3. Remoye the power plug or turn off the power.supply to a machine when
- changing or adjusting. cutters or blades. . . :

4. Never leave tozéﬁ or pieces of stock lying on the table surface of a ma-
chine be1ng us .

5. After us1ng a machine, turn off the power and wa1t until ‘the blade or
cutter has come to a complete stop before leaving the machine.

6. Always carefully check stock for knots, splits, metal objects, and other
defects before machining.

7. Do not use a machine unt11 it is thoroughly understood. Any tool with a-
sharp cutt1ng edge can cause serious injury if -mishandled.

8. USE GUARDS ON POWER EQUIPMENT. It should be understopd thdt usimg guards
does not nacessarily prevent. accidents. Guards gfft“ﬂe used correctly if
they are to provide Full protection, Also, it is\impossible to carry out
some operations, especially on the table saw, with the regular guard in
place. Therefore, there are times when spec1a1 guards shou%a\hg\giis

-~ *

.

L
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. 9. Always keep fingers away from the cutting edges. The most common acci-
dent is caused by %ying to rup too small a piece through the machine.

|

\

10. Keep the floor arofind the machine clean; the danger from fa)ling or slip- |
ping is always great. ’

11.. Always use a brush to clean the table surface. ' ‘ .
12. Always keep eyes focused on where the cutting action is taking place.  ° ?
(See Figure 22.) - . : -

e - e
'

Figure 22. Focus eyes on cutting action.

‘ 13. Always use sharp tools. ' -

14. When using tools for set-up work on 2 machine: 1) select the right tool
- for the job, 2) keep it in safe condition, 3) keép it jn a safe place.

15. Report strange noises or faulty operation of machines to the instructor
or person in charge. .

) 16. Know the location of fire extinguishers and how to use them. ‘ .
- +17. Injuries should be Feported immediately for first aid and/or medical
treatment.
. ‘ \
. . easespssssmmms ACTIVITY 13} e
~ - ’ Cite at least three géneral safety considerations when

‘using,woodworking tools.

/

. . ‘ .
L N
<
, . ‘ ;
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ANSWERS TO AcnvrnEs

AGTIVITY 1 (Wording may“vary but content for each should be as follows.) )

1. Never start a machine if the guard or guards have been removed or made
inoperable as a result of a by-pass system.
.Avoid wearing loose clothing.

.Never leave a running machine unattended. Lo

~

Wear proper eye protection. -

2
3
4
5. -Keep machine coolant clean and free of debris.
6 Ne&er make adjustments to a machine while it is rdnnihg
7.

Use brushes, vacuun equipment, or’special tools to remove -shavings and
ch1ps

8. Keep all work surfaces and areas clean. [‘

;#; v ) ‘- .
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9. Use the correc

.

id <

iand tools when‘required. . -

-

ACTIVITY. 2
1.  Turning hachines-—\rotating pinch points.
2. Boring machines — flying chips.

3. 'Milljng machines — contact with cutters. - ,
4. Abrading mashines — metal fragments in the eyes. !
5. Sawing machine§ — contact with 'saw blade. e "

ACTIVITY 3 . .

With a brush pliers, or piece of wood. K -

ACTIVITY 4 >

(Typical answers couId include:) Ty

1. auts from f1y1ng metat fragments — interrypt the dr1111ng process to
reak up the chip and wear eye protection-

2. Being drawn to the drill after having clotfjing, hair, or jewelry caught
— eliminate or secure hair, clothing, ‘or jewelry. B :

3.  Punctures or cuts on f1ngers and hands — usé brush to remove shavings
and chips, or remove burrs

4. Hit by chuck key — remove key from chuck beforeqﬁtart1ng dr1TT B
Being caught by puITeys or-belts —-keep all guards in place. '
(See list on p. 11 for other ~"possible an§wers ) -

®

ACTIVITY 5°
1. Horizontal ‘Milling Machine —

Use a rag to handle sharp cutters; keep clear of the moving cutter; never
reach over the cutter; stop the cutter and use a brush to remove chips-.

2. Vertigcal Milling Machine —
Use a rag to handle cutter; never reach over or near rotating cutter;
make no adjustments while cutter is rqtating. - -
ACTIVITY 6
True. - . . :

ACTIVITY 7 . V&
4 | | e

ACTIVITY 8 A : . . i
Blade. ‘ ’ ‘ \

VR’
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I .
, ACTIVITY 9 ‘
. 1. cc. -
2. b, ‘
ACTIVITY 10 \
1. A% B. T
2 B &C. o~
3. B. .
4. A &B. ] .
5 B &C. S ‘ ) .
o b A. ) ‘
ACTIVITY 11 S :
Jointer. The cutting head is exposed during operation.. |
ACTIVITY 12 7
1. D. —
2. B—
3. B.
4. A. ¥ -
5. C. ' u‘l’
6. A..
7. O.
8. A,B,C, &0. . /
" 9. B. : ’
10. C. -
ACTIVITY 13 , o
(Any three from the list of 17 given under general safety considerations, pp.
44 and 45.)
. .
P4 | ,

e
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