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~__INTRODUCTION -

- It is evident that any machine designed to cut, form, or shape'mate:
rials such as §teel, wood, p1aster, and the like 1s capab]e of smash1ng,

. tearing, or severing flesh and bones. Because of the1r intended functions,

machines or machinery hammer, press,, grtnd, shape, form,‘?nd separate mate-
rials with great force. An unguarded machine has no respect for materials,
releasing its power on fingers, a!ms, Tegs, eyes, and any ather part of the
humag body that may get in 1ts way. . )
These potential accidents can be reduced or e]fminated in two ways -
(1Y by knowledge of, and proper attitudes toward, safe pract}ces, and (2) by .
designing machinery and guards in such a 'way that workers arg/protected from
dangerous processes. Neverthe]ess, records kept by the“Occupat1ona1 Safety. .
and Health Administration during the past few years c1ear1y_§how that -
machinery and mach1ne guard1ng standards are some of the most vio]ated of =»
all standards. ) : T ‘s . h
This Wodule discusses hou machinery can be made safer to use by the in--
sta11at1on of safety guards. A study of machine actions, the functions and
app11cation of guards, and some of the requ1rement§ fer guards is.]ike]y to
“result in safer workplaces. - -

- . .
T . s

~ e OBJEC‘HVES'

Upon complet16n of thi§-modu1e the student shoﬁ]d be able to:

1. Explain why machine guards are. necessary, and 11st thedr five func- -

_tions. - (Page 3)
2, _Explain the basic machine motions. (Page 5) . " .

>

3. Describe, four. types of machiné guarding- aad thei# spec1f1c Tunction.

- ! (Page 8) , . 7

4. Describe the general requirements of guards with reganﬂ‘to design use,

-

color, and application. (Page 13) L . ‘e
5. Describe proper guard'construct1on and ‘some” advantages of factory -built

guards, as opposed to .shopmade guards. (Fage 198 . - ', o .
. .’ ©w ‘ —_— - .
. ] ) . ) - . . . N
' Tt T sn-sagpage 1
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6. Ljét and discuss two'types of machine guard~inspections (based on fre-

3

quency). (Page.20) .
7. List four general safety rules for woriﬂng with guarded machines, and
-three common reasons,for unguarded gnachinery. (Page R2)
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SUBJECT MATTER

‘ material is)being machined; and they enclosed belts and pulleys that provide

-

.

4

OBJECTIVE 1: ° Explain why mach‘perghards are necessary,
and 1ist their five functions, :

L v v

. As recently, as forty or-fifty years ago, guards on machines were almost
nonex1stent During the early‘decades of the twentieth century, sprockets,
ébains, belts, pulleys, d:ive shafts, gears, and the 1ike were normally ex-
po3ed. When.someone was_1nJured or killed on the job, it was accepted as a
trag{c but almost routine event. However, dufing the 1960s, there was a
concerted move by industry; safet} groups, and labor to set up some way

m1n’gize occupational accidents and deaths. As a result of thejfforts of ‘

ese groups, the Occupational Safety and Health Administratjon (OSHA) was

ablished. One of: the ..py pfoblems OSHA addressed was the guarding oI
madNnes. . , - ,

ince any moving part of a machine creates a hazard, mandatory’gu1de-

1Lnes were written to g%vern mach1nes and the devices n:ésssarycto guard
them, The primary reason for machine guards is to prot the .machine
operator or o{hers whQ may be working nearby. However, because of the great
expense of most pieces of equipment, some guards are also designed to pro--
. tect the machine and the power transmission equipment. from damage. Damage
to ricrnnerx can be caused by operator misuse or from tools or ‘materials be-

ing ‘placed, dropped, or moved into working parts. K e
Gudrds perform a variety of functions. They protect the worker from
coming into contact with moving partsfof a mechanism; -they decrease or re-

move the 1ike1fhood of someone being caught ip a machine at the pofnt where

power to the ‘machining operJtion & They also guard against hazards caused by
the work being processed For example, meta] and wood chips can be thrown
by metal turning openations and by c1rcu1ar saws; hot metal card beé splashed
in galvantzing protes§es, and woad can be kicked back at the operator by

ripsaws, T' guard fllustrated 1n Pigure 1 1s designed to protect against
§ \

Athese types of hazards. R R . . L ’
» N .
¢ i ( * h , )
s ’ : l}‘ t : X L 4 “‘ N ) - {
N , g ) TR SH-34/Page 3
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Another function of quapds' is to '
protect against the hazards %rising from '
‘human failure. Such things as if]ness,/ .

distraction, worry, fatigue, and anger
contribute to human failure and thus
lead to accidents. Carefully designed
guards can s1gn1f1cant1y decrease these
. acc1dents, as well as .those arising from

mechanical faijure such as breakage- of

parts, " When'parts are broken, they may

. caused by power failures, can be preventéd by the proper guarding mechanism.
N —— ACTIVITY 1t ‘_"- . o . '
T M + ° . B \
1. _List two reasons for machine guards. -
| J

Figure 1. Transparent plastic be thrown gut of posjtion and the »
chip ard splash guard. machinery~may malfunction, causing
‘ ' injury. - )
Guards also protect against e1ectr1caT/fa11ure that caﬁ‘cause numerous ) .
hazards. For- example, 1f a storm causes a power.outage and someone is ad- *
. justing a machine when power is restored, an uhprotected machine may resume
- 1ts.cyc1e end 1n3ure the ‘worker. “This kind of ace}dnet, as well as others R

’r . R v a. ' T ; ‘.. * . v
~ ‘ - ) - b.- . ’ \ =
, 2. Name five functions that guards perform.
* " » - \ao *
- * N . L, .
. » . , b. } . oo ) P K
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*Answers to Activities appeqs on Page 24, , ' .
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OBJECTIVE 2: Efplain the basic machine mot ions. .

4 o
_

Certain actions of machines present very specific hazards that'cén be‘
e11m1natg9 or lessened by guards. Several motions are'basic to machine
operations: rotary motion, reciprocating (back' and forth) motion trans-
verse motion, cutting motion, and the motion necessary -for punch1ﬁg, shear-
ing, or bending. L

ROTARY MOTION ' : . . .

Wherever machine parts rotate towards each othe™, or where one part ’, N
rotates toward$ a stétionéry object; danger always exists. These "in- .
running nip points,” shown in nguré 2, are frequently found where there are
rolls for bending,. rolls for feeding and conveying stock, gears, belts, and
pulléys, belt conveyor terminals, and other such machineny. Part .of the
danger 11es in the fact that c]oth1ng or other 1tems can be caught\_p un-
guarded, jin-runging. nip points, thus injuring the part or parts ‘of the body
pulled into.the equipment with the caught materials.

Figuré 2. In-running nip points require guarding.
Dther mechanisms with dangerous-rotating motions are motor shaft ends,
rotating bar stock, flywheels, screw{conyeyors,‘mixing paddles, and

‘' . K AN
-

« . y SH-34/Page 5 o
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. clutches. Hair, shop aprons, jewe]ry,’ loose c'lotr_'n'ng, gloves, or other .
items can get caught in rotating-mechanisms ‘that are not properly guarded, +
and can cause serious injury t‘o workers. ' i =

Safety standards require that guards be provided with keys that pro-
trude on rotating shafts. "When shafts extend ba;t guards, exposed rotating L.
spindles {such as tho_ée found on drills and milling machinesy create danger N
L p(*s that can cause serious injury. e , ‘.
a e 7 ' . J

. !
/
. N\
hi L ]
- ~ - @
d, Bit ’ e, Turning ber stock {. Rotating s.haft \
) ’ Figure 3. Rotating mechanisms that require guarding.
/ -
RECIPROCATING MOTION
>—r Reciprocating (back and forth) mo- - 5
tions create pinch points whenever the '
i y; 4 — = || machine approaches a fixed object. The
| ‘ ram of a metal shaper (Figure 4), and the
! . ' belt of a surfage grinder both use recip-
, N rocating motions.
Figure 4. A reciprocating ' K
mechanism creates pinch v

points at fixed ob_jects.

Page 6/SH-34 . . .
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Transverse mot1ons are those caused when a portion of the machine

[N

‘ ont1nua11y moves in one'd1rect1on wh11e another prot1on of it moves in a
cross direction. A belt sander and a pulley and belt mechan1sm ‘both provide

]
transverse motiop. Enclosure or barrier guards must be used to reduce or
eliminate the hazards caused by reciprocating and transverse motions.

0
£y

L

CUTTING MOTION C : |
. e

. When a machine cuts through.metal, ‘wood or any other materiaf ‘the
cutting action presents a hazard at the point where stock is 1nserted and
withdrawn (the po1nt -of= loperation). See F1gure 5. Milling mach1nes, band

. saws, planing macn1nes, lathes, dr111///

o~ presdes, circular saws, and grinders are
‘P(?INT-OF-OPERAT!QN

53;5”///

dangerous because of their cutting
action. Guards must be used to eliminate
injuries that can be caused by cutting

Figure 5., Table saw illus- actions. .
trating 9utt1ng action,

S

.PUNCHING, SHEARING OR BENOING

Machines used for p ch1ng, shearing, 61ank1ng, stamp1ng, trimmidg,
ﬂ' operations are also darigerous at the point-of-

bending, and other simi
operation. When the power is applied to a ram, a blade, or a die, a punch-
ing shearing, or bending action occurs. \Ihese actions normal]y take place

under great force. As a result, unguarded mach1nes of this nature caj,re-

sult in smashed, broken, or severed 1limbs. Each point-of-operation (Figure
6) must be closely guarded according to OSHA ‘standards.

- L]

SH-34/Page 7
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Figure 6. Machine motions of (a) punching, (b) shearing, and
’ . " (c) ‘bending ¢an cause safety hazards. _ ‘
! ’ —eeee—— ACTIVITY 2, ——— -
e, - List and‘descr1be‘the‘f1ve bas{c machine motions. .
S . - : '
L L
L] . Y
2- M _ 3
3. ] L - .t .
- . ‘
. 4' R - <+ . .
P , . K ‘7’

N

OBJECTIVE 3: Describe four types of machine guarding o L.

and the}f specific function,

There'are usually several ways to reduce or eliminate the exposure to
dangerous ‘power transmigsion ﬁechanisms and points-of-operation. Dangerous
;auipment must be replaced, redesigned, or have hazardous areas guarded. In
practice, the five functions of guards (see Objective 1) must be carefully
considered in relation to each particular piece of equipment. Then, if it
is cohsidered‘¥easib1e to make the equipment safe by a guarding system, a »
guard or guards should be hesigned or selected to serfve the inténded funq:

-

ﬁ;

- . p

. tions. . . ° . ‘ .
.The selection q‘ a type of ‘quard is dependent upon sevéral factors.

- Fixed enclosure guards are almost always best for the protection of power ,

transmiss?on machinery. However, point-of-operation guarding is often more

-~

.-/ Page 8/SH-34
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- ’ d1ff1cu1t to accomp]xsh begéﬂse af the var1ety of shapes and sizes of the

* ,materials that must be processed The four commop~types of machine gdﬁrds

. are enclosure, 1nter10ck1ng barn1e:§; automat1 /-and quarding by(Wocat1on.
. .

‘ " Théir variations are d1scussed-ﬁbre. X a -
' &

' , ENCLOSURE GUARDS . ‘ .

. mov1ng parts by keeping the persons away frOm thé hazard ~and from its -,
effects. Enclosed qua ds may, be either fixed or' adJustabke .

‘/ '

r h | \ . ) BN T The preferred method
‘ ‘ , is|the f1xed enclosure’
guard that prevepts accéss

\
L

| " te hazardous aggms by en-
‘closing ‘them complete1y. .
Hhen-guerds are use “on
Cquip-

ment, the motion is en-
“closed at all times. -When
used at the, point-of- .

* powerwtransmission

bperation'fFigure 7), the
~ quard allows passage of
the stock but will not

: - * The 11muted size’ “of the

‘ \ v .
* Figure 7¢ Fixed guard on veneer c]ippeq.‘ feed opening.
s . .

. . - . PRI . = An'adJugtaU1é'enc1Q:;5

. bl ‘ \ y
. o . ‘ .o & sure guard forms.a bac- |

rier around a ydrk point.” This barrier can be adjusted manué]fy to conform .

! gc’yariougnsizes of cutters and/or materials. The adjustable @uard'requires
frequent adjustment and careful maintenance. A spring-loaded guard over the. -
knives of.a wood jointer (ngure'8) is an egempfe of an ad‘ustab]e‘enclosureﬁ

© quard. JE - ' - -
‘ . , Y ‘ " / .
. ~ . ~
. ) - . -
L) __. )
& .- l i ) « SH-34/Page 9
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Figure 8. An example of an adjustable enclosure ‘guard  ° \
on a wood jointer. )

.

. . * : ! A

INTERLOCKLNG GUARDS o

-
" - -~

- A'second major type of guard is an Mterlocking guard (Figure 9). An
\jnteriocking barrief. guard is not fixed, and may be opened or removed as
| lerrequired. when the guard is in an opened p051tion, operation of the machine
{s preventedfuntii the guard isVreturned to its
proteetive position.« Some interlocking guards do
- not allow removai f the guard until the machine is.
. turned off and the moving parts come to a stop. (
Other 1nterioak1ng guards cause the mechanism to
* . come to a rapid stop if the guard is altered or

removed.
An interlocking barrier guard is used to stop

L

- Figure 9. An inter< thevmachine or to prevent application of injurious

logking guard. préssure when ahy part of the operator's pedy

. contacts the barrier., The barrier may be a bar a

rod, a wire, or some si‘miiar dévice (o ther than an enciosure)’ extended
across the danger zone and interlocked eiectricaiiy or mechanically with a
braking mechanism. Eiectricai interlocking devices shouid be designed so
that if they fail, they make the guarded machine inoperative.

0ne variation of the interiocking guard. is the two-hand trip or control
guard. This type of guard prevents the machine .from operating uniess the

*
.0 R . ~
.. . - ‘ i K
- Page'l0/sH-34 . hda
A l‘ v * ~ . - .
.«



AUTOMATIC GUARDS

'ope#ggnr uses'the pressure of‘both hands on two switch buttons or control
" levers at thé’same time.
’ point of operat1on while the machine is in motion.

.

Thus, the operator s hands are always. c1ear of the

’

& “u LN
. s ’ L . . .
When neither an enclosure guard nor an‘1ntergock1ng Jiard~1s practic-

able, an/automatieegiard may be psed.
ly of the operator.

An automatic guard works independent-

It stops the machine operation-in case of danger, or
-

removes the danger from the work area with a sweep or push- -away action.

Aﬁtomat1c guards are used almost.exclusively for poipt-of-operation quard-

ing. The three types of automatic guards aressweep, puld-away, and electric

eye gua rds .

{

‘The sweep dev1ce on an automatic guard cycles with the machine opera-
tion. That~1s, when the -machine is activated by the operator, the guard

. automat1ca11y “sweeps,“ or pushes across the po1nt of-opera&1on removing

with it misplaced tools, materials, or,other items that should not be in the
guarded area§s1nc1uding the operator-s hands.

Figure 10.

electric .switch.

Pull-away guard.

Pull'-away guards (F1gure +10) a</,
similar to sweeps. However, pu11-aways

incorporate a cab]e operated attach-
ment. When the cables'are connected to

" the machine operator's hands or arms,

they act to pull the operator's body
pars out of the danger zone if they are
left at the point-of-operation. Other-
wise, the pull-aways do not 1nterfer?
”kh the mach1ne s normal operation.

"An automat1c guard is sometimes
operated by an electric eye device and a
brake mechanism. {f hands are in the °
danger zone as the machine starts to cy-
cle, the beam 1s obscured from'a photo-

This causes the power to the machime to be interrupted,

»

and a brake rapidly stops.the machine cycle.’ . I

~

14 . SH-34/Page 11 N
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.mggh;00~dﬂr1hg the operating’ oycle.

7/

The electric‘eye method 8f machine guarding has several limitations.
First it is expensive to install. Also, its use is generally limited to
slow-speed machines, w1th friction clutches or-other means -of stopp1ng the

GUARDING BY LOCATION. | S o o

A}
Operators Qmachinery used exclusively for power transmission purposes
can be protected from hazards by the "guarding by location" .methods~ F
.ample, if the belt and‘pulley drive on an exhaust fan were locatedein a spe-

-

cial locked room or semenf, (and if some otheg conditions were met),
guard1ng requ1rement:\%:u1d be waived. In most eﬁ}es, power transmission
equ1pment 23n be left unguarded if 7t is permanentﬂy Iocated more than seven
feet above the. f1oor. Everyone should be advised, however, that shafting,
belts and pu]leys, and other such power transmitt1ngﬁ§achinery under work
benches are hazardods and must be guarded on all, eiﬁﬁéed sidese )

A barrier guard protefts persons from injury by, keeping them from Mmooy~
1ng into a danger area.” The' barrier may be designed ~keep someone from
fa111ng or s11pp1ng into a dangerous opening, or it may prevent access to,a
piece of service equipment (such ds an.air compressoc or an electric trans-

-

former). A barrier guard may also serve to keep persons out of an area that ~

%

is subject to acid‘splash.

: — ACTIVITY 3! s i—

: List fodr types of machine guards and describe the func-
tion of each. ., )
1. . . ‘,-—

2.
3. |
4. . . A

@



”

al requirements\of
guards with regard to desigga use, ‘color,

. 5 tion, ) °. . N
. . ;

and ‘applica-

. n 4

A1l power transmitting nechaniSms and all points-of-operatien on
machines fust be guarded and guards _must be proper]y maintained. Ehere
possible, the guard’ should be fixepito the machine or secur;g/elsewhere if

attachment to the machine is impossible. Care must be takef to ensure that

.the gquatrd itseif does not pose a haza;g

Other specific recommendations“for the design, Q§~acceptab1e machine
guards are listed be]ow. Guards must always -

+ Conform to the standards set by the American Natiohal Standards Insti-
tute (ANSI).. - -

+ BM considered and used as a permahent part of the machinery.

“e ﬂg ‘designed and construtted to-afford maximum protection to.the machine
operator and all co-workers. -, - L8 .
Prevent access to the danger zone while the machine is in operation.

. Not weaken the’ structure of thé machine.
e Not caUse undue discomfort to the operator~nor interfere with the oper-

'/ ator's efficient use of tfe machine,

+ Be de;igned to provide for easg of. oiiing, adJusting, inspecting, and
repairing the machine. (Guards that must be removed so that the
machine can be inspected apd sérviced often cause considerable loss of
production time. Whep this happens,. the guard is often removed from
the machinery and left off. This is, of course, against regulations. )

. Be durafle and resistant to fire, wear, and corfosion.
- Be.strong enough to resist ‘normal wear and impact. They should aiso be

reiatively maintenance-free. - .
AN B

Guards.shouid not contribute to safety hazards by causing a sense of
false security -or by actuaiiy'creating pinch points. sharp corners, rough

!’ edges, spTintero, or other danger points.

. TheynShould if possibie, be the interlocking type so that a removed or
out-of-position guard will cause the machinery to be inoperative.

T They should -be painted to meet ANSI (American National Standards Insti-

- »  tute) color coding recommendations. .

1 . ‘:,_A ’ l \ N ' - . " . .
. SH-34/Page 13
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adhered to, could ‘heip saye

These gquard design chracteristics,
countless numbers of wgrkers and‘stude s 'from injury each years

While the use~of coiors is oftenf{for safety purposes, it never was in-*
tended that coior ¢oding substitute for proper guarding. Standard dolors

are used to ideptify both safe and unsafe-parts of mechanicai'dEVices.

~Bright orange is the caior designated, by . ANSI (American Nationai Standard

753.1) as the standard coior tofhighiight dangerous parts of machines, or
energized equipment. which w111 shock, cut, crush, ¢r otherwise injure.
Orange showld be painted on. such parts of machinery as the exposed
edges or cutting deyices®™ the 1151de of enclosure doqrs, and on other guards
around moving equipment to emphasize a "caution" situattiony .
In addition to the ‘eQuirement that guards be designed properi;? care

and instruction shou1d be given in an attempt to ensure that they are prop- _

erly used.: /Aii persons operating and working near machinery and machines
mus(‘deveiop a proper attitude of nespect for both the equipment and the,
guards. Studernts and workers alike must be properly supervised in safe work
procedures, and compiiance with safety regulations-must be demanded.

_The folTdwing are recommendations of the National Safety Council (hSC)

»

for the safe use of guarded machtnery.

1,  No guard Should be ‘adjusted or removed for any reason by anyone, unless
’ a) specific pemnission {s given by the supervisor, (b ) the person con-
;ned is specifitally trained, and [c) machine adJustment is consid-
d a normal part of the worker s job. .

2. No maching shou]d be stanted unless the quards are jin place and in good
. condition. Defective or'missing guard$ should be reported to the fore-
+ man immediate]y. . .

3.. -Whenever safeguards/gg'devices are remoyed to repair, adjusfy or ser-
*  vice equipment (lubrication and maintenance), the power for ‘the equips

. . ment should be turned off, and the main switch locked and taé@ed

4, . No one should be pe:mitted to work on or ardund mechanical equipment
+  while wearing neckties, loose chthing, watches, rings, or other
 jewelry. | - .

'Although the OSHA regulations (in "Generaﬂ Industry, Safety and Health
Reguiations,“ Part 1910) should be consuited for specific detailed require-
ments of machinery and machine gudrding, the following is intended to point
out some of the more frequentiy needed guarding practices for different

types of “common equipment.

4,
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. Circular saw guards\must be conserct&J:to‘%lide in grooves -or tracks
# » that are accurately mach!qed.' Tris will  ensure exactqguard:a1ﬁgqment with
the b1a§e for all positions. ' ) . . ‘

‘ Hinged saW bables must' be constructed .so

tnat.tﬁe table can be firmly se ured in any

position in true alignment withsthe saw. .1

Belts, pulleys, gears, shafts, and other mov-
ing parts must be guarded at all times,
Each powefldfiven woodworking machine

shdugd be provided with a disconnect switch ‘

e L d " . that «an be locked in the OFF position.  Cir- -
.Y / . glar saws must’ be proyided with a hood' that
- ' ’ covers the saw at all times to the depth of -

- T N e ~ B , 3 ) .
\ Figure 11, Guard-on saw the teeth, and the hood should automatically -

. with circular b]éde"gf adjust jtse]f to, and remain in contact

-t with, the material being cut {Figure 11), A .spreader and anti-kickback .

évice shbuld b& provided, and any exposed part’ of the saqkpehind or béﬁ%&fh
© théxtable should be guarded. . _ .. ’
> ’ “In addition to the hood
o enclosing, the blade of a ,
fradial saw,‘an qdjustab{e stop
shou1d be provided to limit
fdrward travel. The head
A :
should atomatically return t
. the startiag position., When
-used for ripping, a spreader
:ana'anti-kjckbaék device (F{g-
urérlg) must be Used to pre-
vent%mater{al from squeezing .
fhe blade, or from being ‘

. « ‘n/ J B L
; ) . . ¢ thrown back at the operator.
Figure 12. Anti-kickback device on the ‘No saw, cutter head, or
feed side of an 3&g1ng,machjne. E » ’

" ‘ ‘ - ..- ) ‘l - .
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tool colfar should be p1aced or mounted on a mathine arbor un1ess the tool: T .
has been accurately mach1ned to fit the arbor. ) LT,

»

®

Combs (featherboards) or su1tab1e jigs, for use in holding -work aga1nst
the shaper or cutter, must be prov1ded when a standard guard cannot be used
in such operations'as dadoing, 9roov1ng, molding, or, rabbeting. =
A1l portions of a band -sgw blade, excépt for the working portion

between the guide rolls and the tabﬁe must be fully enclosdéd. The machiné

must also be provided with a tensidn- contro1 device to indicate-the proper

tension for ‘the saws used on tHe mach1ae. N ‘ : g
Hand-fed planers or jointers must be equippedxwith cy]indrica1'-*not ’
square.» head$, and the opening in the tdble must be as small as pos- .

sible. The cutting heads of this machine, both hor1zonta1 and vertical,
nust be covered with a guard. . ) »

. The chains and sprockets of all double-end tenoning machines must be °
entirely closed, except for the portion of the chain used for convey1ng ‘the
stock. A11 cutting heads and saws, if used, must be covered by meta] \
guards. ( ’

Whethee rotating or ‘not, the cutt1ng heads of woodqturning lathes must
be covered as comp1ete1y as poss1b1e by h&ods or shields h1nged to the - ‘
machine so that they can be, liffed’ back togallow: for *adjustments. Lathes ’
used for turning 1ong pieces of wood stotk, and held only by the two cen-
ters, wmust be equipped with long curved guards’ extendindgover the.tops of '
the lathes to prevent any stock that 1s 1oose\§cqg,8e1ng thrown. . \\\\'/

The feed rolls of se1f fed sanding machines must be protected with a ‘
firmly securea semi - cy]indrica] guard to prevent the operator's hand from
coming into contact with the in- running ro11s at any point. Drum, dfsk and
belt sanding machines must be enclosed by exhaust duct hooas that cover all
but the work portions of those machines. /§E1t sanders should have guards at -
)each in- running nip point on the power tranSmission and feed roll parts.

All. abrasive whee]s must be covered with guards strong enough to with-
stand the shock of a bursting wheel, and the exposed (or work contact) bor=

-

tion of the’ whee] shou]d not be more than one-fourth of the entire whee1 \ .

B .
v , .. .

[N
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The operator should use only the exposed periphery kor circumference) of the

,_‘ wheal, Work rests that support the material being ground*must be strongly .,

* constructed jhd designed to be adjustable to the wearing down of -the wheel.

‘The work Fest must have‘a max1mumlwhee1 clearance of one-eighth of an inch

to prevent the work frmm becoming Jammed'between the wheel and *the rest it-
self. Since an operator stands in front of the wheel open1ng, the guard

" must be constructed sd~that it can be GdJusted to the decreas1ng diameter or

wear1ng “down of the whee] The d1stante betweén the guard and the wheel
Should never, be more than one-fourth of an‘?nch. o
The operator of a grinder, and of any power equipment, must wear a face

-

-

shield and'goggles at all times. .
' Machines using full-revolution clutches must have a s1ngle -stroke mech-

anism. Foot tread]es must be protected with a fixed gquard t g';;?revent uhin-

%%ntaﬂy

The operatino levers of hand operated power presses and shears must be

tentional operation caused by fa111ng objects, or by a foot a
placéd on the treadle. A nons11p pad must cover the treadle.

equ1pped with a spring latch to prevent premature qr accidenta] tripping.
The levers of presses with more than one operating station fRust be inter-
/

. locked, The machine must be protected against unintentional repeats; and

the operator must be able to, locl the main power disconnect switcl“on]y in

the OFF position. It is the employer's responsib>11ty to provide and ensu

the proper use of point-of-operation gyards and dev1ces on every operat1on
performed by a power press or shear., The guards and devices used must pre~
vent hands or fingers from gntering thg danger zone at all times. The guard
must not create a pinch poi§t between itself and moving machine parts.

When using meta]-turning 1athes, caution must be'taken to'guard against-
f]y?ng cﬁips and to prevent loose clothjng from being caught by revo]v1ng
work or a workholding attachment. A clear plastic shield (refer back to
Figure 1) should be attached at the ‘back of the 1athe so that the shie]d can
be 1owered into place over the stock and the stock ho]digg devices.” With
the guard in place, the operator is then protectted from the revolving chuck
or lathe dog, from metal chips, and from the spladh of cutt1ng fluids. The
quard will also help prevent accidental contact,with,the revolving work. -

Contact with pinch points, and_the-cutting tool point-of-operation is also

0
i
. f . . I .

SH-}4/Pagé'17




‘ . . <. : ‘ . . “‘ .“ . . “
prevented. All gearing, belts, and other power transmitting macﬁjnery on : . ,
' A o ' B

. : the lathe must be completely enclosed. | 5 -
\ When drilling or-boring, work must be secured ijn positi’oiﬁ‘ for drill-

ing, Work must not be held Manually, as it might be_ pulled out of sthe hands

, ~and cut or crush ‘them as it rotates. - Hands must not be use’d to clear away . .

4 chips from the drﬂ] .table or materia}s being drilled. .~ .° \ *
To guard the pgint-of- operat1on for boring and dr1111‘ng operations, a |

telescaping or spring safety guard may be attached to the mach1°r_1_es. As the

~ spindle descends, the guard compresses and contains the chim m.\:&hﬂe at the

= same time ke@ping fingers and loose clothing or hair from contacting the . ‘
L revolving cutter. ' g ;
The primary danger present at m1111ng machines is contact of the fin- |
R ) ¢ gers, arm, or c]othng with revolving cutt.erls. 0-avoid this, chips should
. not be brushed away from the work area wit e hands. Adjustments should -
_never e made to, the machine while the macﬁi.e.f“s in mation. ‘Transparent .
J plastjc splash and enclosure guards, similar to those recommended for
. - , A
lathes, should be used. ' ' &
/ * _ ACTIVITY &: * , ‘
I.- List s1x requ1rements for aH types of guards. " R .
. . . " . ‘
b : 3 L
. C. ) .
2 . ; ;
' * d. /£ . \ !
. ,. e. . . /- - .
Ve i
f. K . -, '
. .~ 2. Name four recommendations of the National Safety
s Council for the safe use of guarded machinery. ”
voa A ‘ '
9 . ] b. ‘ / .& $
) c. i - & ' .
‘ v \ \ . s .
’ hd . do ' - \ Y
: . — ad N Vd
' s ’
- b ®
Page 18/SH-34 7 ‘ T ' .
s ' - ’ .
\‘1 ‘ ¢ . 1 -
EMC R * . . 3




v

AN

‘present a fire hazard

. . * N . s

OBJECTAVE 5: Describe proper guard construction and ,
some advantages of factory-bui]t guards, as Opposed to - L,
shopmade‘guards. - n

- ol e . f t\ ‘

To ensupe that a guard functions as it is 1ntended 1t'is'important
that it be constructed of#suitable materials, that it have proper opening .
dimensions for needed v1s1b111ty, and that d1stoction or movement be negli-
gible. Mgta] is generally the preferred material for,guards however, wood

'
and plastic are often suitable.

The framework jor'structure) of quards is usua]dv made of such mate-

~

rials as bar stock, strap steel, or pipe. Enc]osures are then ‘made from ex-
pagded metal, perforated sheet, solid sheet metal,. qp wire mesh. The use of
wood fer a guard should be espec1a11y avoided if the guard will be,subjected -
to high 1mpact or to rot. Wooden guards that become oil-soaked can also
. . ~
While there ave advantages and disadvantages of the use of var1ous ST

guard matprials, all should have certain features. Some of these features

< t/e

/

+ The matetial selected should be in accordance with accepted standards.

\

|

o w

+ As nearly as possible, guards shou]d be designed to appear to be an
integral part of the mach1ne.

.are presented here . . - .

*+ They should guard what they are intended to guard.
+ They should have no sharp edges.

-« They should create no additional hazards, such.as tripping or obstruct-

1"9. 4 . a

Ad

« They should be’ secured firmly t% the machine or-to the floor.
. They should not distract the operator. ' ’

. They must not interfere with controls, the oi]ing, or the adjusting of..
the machine,’ (Hinged or remova1 parts should bg provided for this

¢

purpose.) .
. It should be fossible to’remove fhem for repairs. .
« Filler materials sh_;ﬂd conform to accepted standards. ,
. . N /
.. . ‘ . . - <
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‘ ~ The cost-_‘conscious teacher, industrial manager, or sypervisor often ‘
v 'mages a decision to shop-make guards rather than to buy them from the manh-

factyrer. , In most-&asgs, this practice is undesirable and unproductive.
However® factocy-built guards for older -pieces of gquiphent are often not \
“available and must be shop-built. If do, the utmost car ould be taken to

. ‘ ) eqsurb that %he guard meets required standards and neéd . Studies have
- AN < :
shown that factory-built guards are generally much more advangageous than /

shop-made guards in the following ways: )
'« They are less eipensive. When the costs. of materials, engineering - *
‘. time, construction time, and retrofitting are considered, the cost of
, 4 * shop-made guards is high. " )

"' - They conform to machine.design and OSHA requirements. A factory-built
* "quard, professionally engineered, produced, and tested for a_s ecj
piece- of equipment, is most likely to conform to design, production,
. and regulatory requirements.

. They have improved durability and need less maintenance. Purchased
guards are generally known to be more serviceab1e than shop-made
guards.

« They are generally installed properly and guaranteed. When guards are
purchased from the factory there is little chance that the guard must
be forced to fit. If the gquard is installed at the factory, it 15
usually installed properly, and the manufacturer bears the legal . .
resfonsibility for the guard, guaranteeing its fit and function.
4 A

] 3 . . »

eeeeessdessses | ACTIVITY 5: .

~

' N D ibe tpur a&vant%ges-of‘factorleuilt'guards, as .- ' M
op?fffﬁ,EQFShoP-made quards. (~J' //’
. *’ "
2' \-
3' ) r'Y
4'
‘-

e

OBJECTIVE 6: "List and discuss two types of machine
guard inspections (baged on frequency).

- : © s T,

e’ N ’ ? .
Ofe of ‘the results of the Occupational Safety and Health Act of 1970
was that inspections of workplaces and eqyipment are now regularly made. '

.—\ . - . “

. .
4 [ ’
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' The frequency of these insbections varies with the different aspects of the i :

workplace, but machines should ba 1nspec§ed at least -every 60 days. When

mach1nes are inspected, guards should also be 1nspected., In adgition, .

guards ;hou]d be c‘;cked on‘ 3 periodic, planned bas1s, both when the
't equ1pment i’s not in use, and when {ﬁe mach1nes are be1ng operated. K

During shift shut-down, thorough 1nspect1on should be madéto ensure

that the guards are. of the proper types, boﬁh for guérding power = % -
transmission equipment and for point-of- operat1on guard1ng. Persons -
inspecting guards should check to determine whether guards are 1in p]ace,
whether they are properly adjusted, whether the guards themselVes presen{
safety hazards, and whether they meet dpplicable ANSI stanaards and state

L% _.

. .
requirements, . A

Periodic inspectioqs during work times shou]é;seek‘to determfne qu )
things: (1) that sa?ety guards are being used properly, and (2) that ce
. protective devices are avaitable and used., )
T~ " Somet1£es it may be,aecessary to make spec1a1 1nspect1ons of machinery «
» " and machine guards. Specgg@ inspections should be made (1) when new - ! .
' equipment is installed, Zm there has been a report,that a quard is
missing, out®’ of adjustment, or otherw1se incorrect, and (3) when an acc1dent
« has occurred, If any of.theseqpond1t1ons exist, immediate attention should

M

be given to determine that all guarding is suitable.

[N N »
\

. - 3 )
' eesessessssssam ACTIVITY 67 SES—— . J
\

j' Name three eccasions which may necessitate a special

-~ 4

inspection,
1. ' ' ' . \

\ o E

\ . /‘ 3. A ) ' -
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. OBJECTIVE 7: List four general safety rules for working
oo (1 with guarded machines, and three common reasons for

" unguarded machinery.

. T — . [3 .
. Four general rules apply to the operation of guarded machines.

1. Replace all brokey or missing guards. (DO NOT OPERATE THE MACHINE .
T THEM. / s

\ t
2.  Only qualified personne] should remove or adjust guards, Rt may be
necessary to remove a guard to allow for equ1pment repair or
adjustment. Sometimes tge uard itself may require adjustment because '
of wear or damage, or so that it will accommodate stock being used.

<3, Shut off power to a machine befor

adjusting or removing a guard.
4

4. NEVER circumvent a guard. To circumwent a guard means to make the °
guard inoperative or to defeat its pufpose. If the guard is an
, interlocking type, workers may alter the interlocking device-so the
. machine will run without proper guard, protection.

»

v Usga]]y an a]tered'guard s worse than no guard at @11, Since an
- altered gdard or a guard that -has been circumvented in some way, often
.,_\gwes a false sense of sdcurity, ipjuries often occur. ’ '
\ ~ ,ATthough guards are required by Taw and exist primarily for the

Brotection of workers, some work resent them and avoid using them. Some

of the reasons given by workers for removing or circumventing gquards are
11sted be]ow. None of them is acceptab]e. ‘

+ The guard interferes with work 3\Nh11e a guard sometimes makes work
less convenient ere is usually only ashort adjustment period while
, the worker become accustomed to it. After this period, the worker
. ,falls into the new.pattern or rhythm of movement made necessary by the
Y, guard, and accepts its presence. * . . )

+ The gquard is not needed - Usually-workers who say this are “
overconfident of their abilities or intent upon proving their superior )
ski1ls and coordination. . However overconfidence or a need to prove - ‘
oneself are often the cause of %cc1dents.\

X v * The gquard sTows down production - Guards that slow down production
should be redesigned to meet safety anq production requirements. .

’ -

- B -

~ / . ' ’ : \\\ ) .

N
)
¢
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guarded machines.

‘a.

ACTIVITY 7
Name the four general safety rules for working with

. o
.

b.

d.

»

yame‘three unacceptable reasons for unguarded

machinery.
a. ‘

b.

Ce

* Y
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ANSWERS TO ACTNVITIES. . .

ACTIVITY 1 °

_1. a. <To pWGtect the machine operator. A v

be To protect the machine.

2. a. Protect egains%fcontact with moving barts of a mechanism.
- b. ' Protect against hazards of work in process. '
) Protect agaiast human failure. ’
Protect against mechanical failure. _

Protect against electrical failure. .
il

& .

. ACTIVITY 2 ' . LIRS

1. ﬁftating -‘machine parts rotate toward‘each other or a part rotates
.e toward a stationary object. . _— 2

2 Reciprocating motion - back and Yorth movement (ae the‘belt—of a
surface grinder). A - . ‘

3. Transverse - a portjion of the machine moyes in one direction while
angther, portion maves in a crosg direction. . ’

4. ﬁutting - when ‘a machine_ cuts through wood, metal, or other material.

‘Ruqch1ng, shearing, bending - take place under great force; mot1on 1s

carr1ed out when power is applied to a ram, blade, or die.

., ACTIVITY 3. C ' < T

. 1. Enclosure gbard protect personsiﬁy covering a danger area or by’

hY

keeping persons away_ from the hazard. : , - .
- 2. Interlocking guard prevents operation of a mechanism when a. guard is
not in its {ntended _position of

/ 3. Automatic, 9uard stops machine operat1on in

ts out of the danger zone.

4, rding by locatuur-g;he location of igpngerous machinery or
machine-action is such that personne! will ot have access to it or be
o near enough to be 1njured .
3 f ' t
-‘ ?, L] 3 3
* ‘ - ' ‘ [PUIN 4
: ' . 27
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ACTIVITY 4~ ° : ot . .
1. Any six of the bulleted 1ist on page 11; also that the g'uard; should
be affixed to the machine, or elsewhere. . A .

2, Al four of the.numbered 1ist on page 12,

CoAcTIVITY S o, 5 tw CF
1. Less expensive. : . )
2. Conform to machine désign and OSHA requ1rements.
-« 3.. Improved durability. '.'
4,. Properly,ipstalled and gu'aranteed, !

s ACTIVITY 6 -

1: " When new equipment is installed.

2. When thefe has peen a repor‘t that a guard is missng, that a guard is
out of adjustment, or other guard complamt.

’

e

: /
3. 'when an accident has occurred

ACTIVITY 7° -
1. - 4. Replace or report g1l broken or missing guards.
b. Only quaHﬁe'u personnel should 'remove or adjust bards.
3 C, ) off power to a machine before adJustment or removal of a

" gquard., - ' /}.
d. 'wer circumvent (defeat th pose) of a guard.
- - ! 7 .

- 2. a. Guara"interferes with work.
b. Guard is not needed.

\ c. Guar3 slows down producti‘dp.
. ’ &‘ - = -
‘ P N .
: .. o / . . r
a ’ 8
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